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ABSTRACT 

This study examines variations in childhood mortality between Misrak GOJjam and 

Wag Hemra Zones of the Amhara Regional State. Misrak Gojjam is relatively more accessible 

than Wag Hemra and by indicators such as food security, the former is much better than the 

latter. The thrust of the study is to compare the two zones in terms of the correlates of 

childhood mortality using the data generated by the Census of Population and Housing of 

Ethiopia of 1994. 

Childhood mortality is fo und to be relatively higher for Misrak Gojjam Zone than 

Wag Hemra Zone. If we exclude information from the first and the last two age groups of 

women in the reproductive age, childhood mortality had shown a declining trend in the recent 

past for each zone. In spite of the fact that Misrak Gojjam is relatively more accessible, 

relatively free from the problem of food insecurity and less affected by the last civil war than 

Wag Hemra, child mortality is higher in theformer than in the latter. 

Using Trussell and Preston (/ 98 I) dependent variable (the ratio of observed to 

expected deaths) that can be used for statistically sound childhood mortality studies, and 

controlling for twelve explanatory variable in the model. the proportion of children dead 

among children ever born was 11.0 per cent higher in Wag Hemra Zone compared to Misrak 

Gojjam Zone. In addition, the study revealed zonal variations in signs and strengths of the 

interrelationships between childhood mortality with its covariates. The general level of the 

socia-economic factors, and ecological settings may be the possible reasons f or such an 

ohserved variations in childhood mortality between /he two zones. 

It can be concluded from this study that relatil'ely drought prone ( food insecure) and 

remote areas need priority attention, indeed wi/hout ignoring other areas in the Amara 

region Finally, further studies concerning childhood mortality are highly recommended. 

viii 

ABSTRACT 

This study examines variations in childhood mortality between Misrak GOJjam and 

Wag Hemra Zones of the Amhara Regional State. Misrak Gojjam is relatively more accessible 

than Wag Hemra and by indicators such as food security, the former is much better than the 

latter. The thrust of the study is to compare the two zones in terms of the correlates of 

childhood mortality using the data generated by the Census of Population and Housing of 

Ethiopia of 1994. 

Childhood mortality is fo und to be relatively higher for Misrak Gojjam Zone than 

Wag Hemra Zone. If we exclude information from the first and the last two age groups of 

women in the reproductive age, childhood mortality had shown a declining trend in the recent 

past for each zone. In spite of the fact that Misrak Gojjam is relatively more accessible, 

relatively free from the problem of food insecurity and less affected by the last civil war than 

Wag Hemra, child mortality is higher in theformer than in the latter. 

Using Trussell and Preston (/ 98 I) dependent variable (the ratio of observed to 

expected deaths) that can be used for statistically sound childhood mortality studies, and 

controlling for twelve explanatory variable in the model. the proportion of children dead 

among children ever born was 11.0 per cent higher in Wag Hemra Zone compared to Misrak 

Gojjam Zone. In addition, the study revealed zonal variations in signs and strengths of the 

interrelationships between childhood mortality with its covariates. The general level of the 

socia-economic factors, and ecological settings may be the possible reasons f or such an 

ohserved variations in childhood mortality between /he two zones. 

It can be concluded from this study that relatil'ely drought prone ( food insecure) and 

remote areas need priority attention, indeed wi/hout ignoring other areas in the Amara 

region Finally, further studies concerning childhood mortality are highly recommended. 

viii 

ABSTRACT 

This study examines variations in childhood mortality between Misrak GOJjam and 

Wag Hemra Zones of the Amhara Regional State. Misrak Gojjam is relatively more accessible 

than Wag Hemra and by indicators such as food security, the former is much better than the 

latter. The thrust of the study is to compare the two zones in terms of the correlates of 

childhood mortality using the data generated by the Census of Population and Housing of 

Ethiopia of 1994. 

Childhood mortality is fo und to be relatively higher for Misrak Gojjam Zone than 

Wag Hemra Zone. If we exclude information from the first and the last two age groups of 

women in the reproductive age, childhood mortality had shown a declining trend in the recent 

past for each zone. In spite of the fact that Misrak Gojjam is relatively more accessible, 

relatively free from the problem of food insecurity and less affected by the last civil war than 

Wag Hemra, child mortality is higher in theformer than in the latter. 

Using Trussell and Preston (/ 98 I) dependent variable (the ratio of observed to 

expected deaths) that can be used for statistically sound childhood mortality studies, and 

controlling for twelve explanatory variable in the model. the proportion of children dead 

among children ever born was 11.0 per cent higher in Wag Hemra Zone compared to Misrak 

Gojjam Zone. In addition, the study revealed zonal variations in signs and strengths of the 

interrelationships between childhood mortality with its covariates. The general level of the 

socia-economic factors, and ecological settings may be the possible reasons f or such an 

ohserved variations in childhood mortality between /he two zones. 

It can be concluded from this study that relatil'ely drought prone ( food insecure) and 

remote areas need priority attention, indeed wi/hout ignoring other areas in the Amara 

region Finally, further studies concerning childhood mortality are highly recommended. 

viii 

ABSTRACT 

This study examines variations in childhood mortality between Misrak GOJjam and 

Wag Hemra Zones of the Amhara Regional State. Misrak Gojjam is relatively more accessible 

than Wag Hemra and by indicators such as food security, the former is much better than the 

latter. The thrust of the study is to compare the two zones in terms of the correlates of 

childhood mortality using the data generated by the Census of Population and Housing of 

Ethiopia of 1994. 

Childhood mortality is fo und to be relatively higher for Misrak Gojjam Zone than 

Wag Hemra Zone. If we exclude information from the first and the last two age groups of 

women in the reproductive age, childhood mortality had shown a declining trend in the recent 

past for each zone. In spite of the fact that Misrak Gojjam is relatively more accessible, 

relatively free from the problem of food insecurity and less affected by the last civil war than 

Wag Hemra, child mortality is higher in theformer than in the latter. 

Using Trussell and Preston (/ 98 I) dependent variable (the ratio of observed to 

expected deaths) that can be used for statistically sound childhood mortality studies, and 

controlling for twelve explanatory variable in the model. the proportion of children dead 

among children ever born was 11.0 per cent higher in Wag Hemra Zone compared to Misrak 

Gojjam Zone. In addition, the study revealed zonal variations in signs and strengths of the 

interrelationships between childhood mortality with its covariates. The general level of the 

socia-economic factors, and ecological settings may be the possible reasons f or such an 

ohserved variations in childhood mortality between /he two zones. 

It can be concluded from this study that relatil'ely drought prone ( food insecure) and 

remote areas need priority attention, indeed wi/hout ignoring other areas in the Amara 

region Finally, further studies concerning childhood mortality are highly recommended. 

viii 



1.1. Background 

CHAPTER I 

fNTRODUCTION 

High mortality is mostly observed in developing countries. Specially the share of 

the infant and early childhood mortality out of the total deaths in a year is much higher 

when compared with the other sections of population. Out of the total deaths in a year for 

Africa, for instance, 35 to 54 per cent was the share of infant and early childhood deaths 

(ECA, 1979). This is also true in the Ethiopian case. In the year 1997, for instance. the 

overall mortality rate (crude death rate) was 18 deaths per 1000 persons, while the infant 

mortality rate was 120 deaths per 1000 live births (PRP, 1997). 

According to the 1984 Population and Housing Census of Ethiopia, out of 1000 

li ve births 160 chi ldren will die before reaching the age of five years (P.H.C.C. 199 1). The 

census that had been conducted after a period of a decade (the 1994 census) also indicated 

that out of 1000 live births 164 children wi ll die before reaching their fifth birth date 

(P.H.C.C. 1991 ). This implies that there was no decline in childhood mortality between 

these two periods. 

High childhood mortality is not onl y observed at the national level, but it is also 

observed in most parts of the country. If we take the northern portion of the country, for 

instance, the 1984 population and hous ing census indicated that under-five mortal ity was 

155, 153 and 131 children per 1000 live births for the former Gojjam, Wello and Gondar 

administrative regions (P.H.C.C, 1991). The current Amara region is mostly a union of the 

former Gojjam, Wello and Gondar administrative regions, and according to the 1994 
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census report. out of 1000 live births 170 children will die before reaching the age of five 

years in the Amara regIOn. This implies that childhood mortality IS still high 111 the 

northern portion of the country. 

[n general , high childhood mortality had been observed for the overall country and 

. for several administrative regions at different time periods. A decline in childhood 
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Kilometer away trom the regional capital. Bahir Dar, and about 700 Kilometer away trom 

the primate capital city of Ethiopia, Addis Ababa. It is also one of the drought prone areas. 

and it was considered as a war front area during the Derg Regime when compared with the 

other zones in the region. 

In contrast to this, the more accessible zone to the capital of the region (Bahir Dar), 

next to Debub Gondar and Mirab Gojjam, and to the capital of Ethiopia (Addis Ababa). 

next to Semen Shewa, is Misrak Gojjam Zone. It is situated in the southern portion of the 

region about 300 Kilometers away from Addis Ababa and about 250 Kilometers from 

Bahir Dar. It was a relatively secure area when compared with Wag Hemra Zone with 

respect to drought, and peace and stability for decades before the year 1991. 

In most cases, planners give priority attentions to remote and inaccessible areas 

assuming that such areas suffer from scarcity of modern social services like information. 

education, health, and the like. A health planner, for example. of the Amara region might 

consider Wag Hemra Zone as a priority area in the region for implementing infrastructures 

that can improve the health status of the people. Such type of deci sion may be misleading 

unless it is supported by relatively reliable information that can indicate the status of each 

zone with respect to the levels. patterns and determinants of mortality. 

As can be seen from the 1994 census resul t, under fi ve years mortality rates were 

211 and 167 deaths per 1000 live births in Misrak Gojjam and Wag Hemra Zones, 

respectively (P.H.C.C, 1995; P.H.C.C, 1998). It is mostly expected that areas that suffer 

from intermittent drought and civil war will have higher childhood mortality than areas 

that are relatively secure. But in the case of Misrak Gojjam and Wag Hemra Zones, the 

rates are found to be out of one's expectation 
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Genera ll y speaking, according to the 1994 census stati stica l reports, high under 

fi ve year mortality was observed fo r the Amara reg ion and there was also some indications 

of cross zonal differences concerning chi ldhood mortality. Specifically, unexpected 

direction of variation in childhood mortality between Misrak Gojjam and Wag Hemra 

Zones was observed. It is therefore proposed that critical study on childhood mortali ty is 

vital to draw plausible policy implications for the two areas in the region. 

1.3 Objectives of The Study: 

The general objective of the study is to study childhood mortality fo r Misrak 

Gojjam and Wag Hemra Zones, in order to have an overview about variations in childhood 

mortality between these zones. 

The specific objectives of the study are: -

I. To elucidate some background characteri stics of women at the reprod uctive age 111 

order to have an overview about the status of these women in the two areas in the 

region. 

2. To estimate chi ldhood mortality rates and trends, and to study childhood mortali ty 

di fferentials for the two zones. 

3. To find out some poss ible soc io-economic and demographic factors that Illay lead 

to childhood mortality differentials in the two areas in the region 

4. To forward plausible policy recommendations Das'ed on the study results fo r the 

two areas in the region 
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1.4. Related Literature Review 

Several studies have been conducted around the wo rld concerning chi ldhood 

mortality. and different arguments about the factors favoring high or low mortality have 

been suggested. One of the factors is place of residence where attempts are made to show 

that there are urban/rural differences in the leve l of mortality. Several scholars argue that 

childhood mortality rates are lower in urban than in rural areas because of the relative 

availability of modem health services. Studies conducted in India (1979), Ghana ( 1979) 

and Zimbabwe (1979) showed that infant and child mortality rates in urban areas are 

considerably lower than in rural areas. A study in Senegal by Martin Brockerhoff also 

revealed that the risks of child mortality among rural natives remain 6 times that of urban 

natives. But a study by Ewbank et al ( 1986) in Kenya found that mortality levels in urban 

areas are high on account of the fact that most cities and towns include low income 

popUlation groups, recent migrants who have abandoned some of the traditional child­

feeding practices such as extended breast-feeding, and who have not yet learned to take 

advantage of modem medical facilities. A study in Ethiopia suggests that infant mortality 

was lower in the urban population (94 per 1000) than the rural population (105 per 1000). 

(CSA. 1993). 

One of the covariates of childhood mortality is educational !e\'e! of Mothers. 

Because of her responsibility for her own care during pregnancy and the care of her child 

through the most vulnerable stages of its life, woman's educational leve l can affect child 

survival by influencing her choices and increasing her skills in health care practices 

(Mosley and Chen, 1984). Caldwell (1979) also explained the importance of education as 

fo llows: 
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· .... maternal education is the single most significant determinant of these marked 

dijferences in child mortality. " 

maternal education cannot be employed as a proxy for general social and 

economic change but must be examined as an important force in its own right. " 

Educated mothers may change a range of feeding and child care practices without 

imposing significant extra costs on the household, may be capable of manipulating the 

modem world and! or may greatl y change the traditional balance of familia l relationships 

with profound efforts on child care, and hence will have a lower proportion dead of their 

children when compared with that of non-educated mothers (Ca ldwe ll , 1979). 

Various studies in developing countries have also supported the above general 

argument. Studies in Ghana by Tawiah (1979) and Caldwell, (1979) have revealed the 

existence of strong negative relationship between education and chi ldhood mortality. 

Zimbabwe Demographic and Health Survey (ZDHS) and a study in Kenya by Ewbank et 

al (1 986) revealed the same result as observed elsewhere in developing countries. 

According to the ZDHS report : "[0 Jver all, under-jive mortality for children of women 

with at least a secondary level of education was less than half that of children whose 

mothers had no formal education. ., Ewbank et al argued that '[IJn all o/the studies oj'the 

social determinants of child mortality, education appears as a central \'{/riable. " and 

"........ tke more educatea woman_jn every age group reported a lower proportion 

deceased among their children. " [n the Ethiopian context also, the same inverse 

relationship between education and childhood mortality was observed in several researches 

(CSA, 1993; Mekonnen, 1993, Yohannes, 1990; and Meaza, 1997). 

Differential in childhood mortlity by migration status of women is empirically 

documented. A study in Senegal by Martin Brockerhoff (1990) revealed that the ri sk of 
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dying remains much higher, among urban migrant children than among children of urban 

natives (non-migrants), particularly after infancy, even after the mother has lived in a city 

for several years. The risk relative to that of urban natives is more than 9 times greater for 

rural natives, 5 times greater for recent migrants, and almost 4 times greater for longer­

time migrants. 

Some studies show that marital status of mothers has an influence on the risk of 

dying of their children. A study in Senegal by Martin Brockerhoff (1990) has revealed that 

the ri sk of child death is reduced by half when the mother is currently married, suggesting 

a critical role for fathers in providing financial assistance and emotional support for the 

mother and in assisting in child-raising duties. In Ethiopian case lower mortality of 

children born to mothers who are currently married is observed in a study by Y ohannes 

(1990) in Addis Ababa town and Assefa (1991) in Shewa Region. 

It is argued that children of young mothers experience mortality risks well above 

average (UN, 1983). In general , young age reflects maternal immaturity, whi le old age is 

associated with high probability of birth defects (Davanzo, 1984). Thus, childhood 

mortality may be higher for those young and older women and relatively lower for those 

women in between these two groups. In fact, some research results ha\'e indicated that 

children of older women..h:we)?lYer risks of infant deaths and thi s may be due ' to the 

._ ,_higher infant death rate suffered by children born to mothers under age 20 (Ewbank et aI, 

1986), 

A large household size means too many competitions among household members 

for food , clothing, shelter, etc. (Davanzo, 1984). Assuming that other conditions are being 

constant, a household with a larger size will have a lower status of its members with 

respect to nutrition and health when compared with a household with a smaller family size. 
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So. women from a household with a larger number of members are expected to have a 

higher proportion of children dead than women from a household with a smaller number 

of members. 

On the other hand, family members such as grandfathers and other relatives can 

substitute for parents in child care, and hence parents and other family member can easily 

engage in a gainful economic activity to generate income for the fami ly (Davanzo, 1984). 

With regard to this argument, household size may have a negative association with 

childhood mortality. The interrelationships between parity of the mother' s and the survival 

chance of their children is also well studied and documented. The general argument 

forwarded by scholars is that childhood mortality is an increasing function of parity of the 

mothers (UN. 1983) 

Through expanded mass media it is possible to improve the health conditions of 

the society by diffusing improved knowledge with regard to personal hygiene, nutrition, 

environmental dangers, and so on. They may also breakdown traditional beliefs and 

customs and thus undef!I1ine cultural practices, ~uch as feediag habits, attitude towards 
" - . ' ;. 

modem treatment and di sease prevention, and others (Easterline. 1978; Mosely and Chen, 

1984). In line with this argument, availability of information media in the household may 

have an impact on the survival chance of children born and bring up in that particular 

family. 

The household economic status can be considered as a measure of the flow of 

economic resource to the family (Tekce and Shorter, 1984). Thus a household with a better 

economic status may have basic minimum supply of food, clean water, clothing/ bedding, 

housing, etc. , so that its members will not be easily subjected to infectious diseases. Thus, 

women from wealthy households are expected to have lower proportion of children dead 
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when compared with women from relatively poor households. Indeed, Tekce and Shorter 

( 1984) in their study in Jordan had shown that there was no difference in child mortality 

between women from households with above and below medium economic status. In 

Ethiopian case, a study by Yohnnes (1990) in Addis Ababa, using rent level of a housing 

unit as a proxy indicator of household economic status, have shown a negative association 

between childhood mortality and household income and wealth. 

The availability of sanitation facilities in a household may have a strong 

association with the survival chance of children in that particular family. Secure way of 

west disposal, clean kitchen materials and rooms for food preparation in the household 

may minimize the probability of a child getting ill. Specially, both the quality and 

quantity of water supply, and the availability and the quality of toilet and kitchen are 

important correlates of exposure to disease, and hence the availability of tap water. and 

clean toilet and kitchen facilities for a family may be the major indicators of sanitation 

status of a household. Both toilet, kitchen and clean water facilities affect childhood 

mortality through affecting the rate of illness of a healthy child in the family (Mosely and 

Chen, 1984). 

The above arguments have been supported by various studies around the world. In 

India( 1979) the infant mortality rate was relatively lower for a household who had had tap 

water supply than well and pondITankJ River water supply. A study in Senegal by Martin 

Brockerhoff (1990) had also revealed that the availability of piped drinking water and 

flush toilets in the household reduce the mortality risk by 23 per cent and 26 per cent, 

respectively, during infancy and by 56 per cent and 35 per cent, respectively , at later ages. 

In Ethiopian case, a study at Sebeta town by Mekonnen (1993) revealed that the mortality 

rate of children born to households without latrine was higher than children born to 
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households with latrine. A study in Addis Ababa by Yohannes (1990) had also revealed 

that mothers using tap inside the house or compound experience 32 per cent lower child 

mortality than those who use tap outside their compound. In the same way, in the 1990 

National Family Fertility Survey (NFFS) of Ethiopia, infant mortality was slightly lower 

for children who live in a household which had access to safe drinking water (l04 per 

1000) and flush latrine (73 pert 100), compared to those who live in a household without 

access to safe drinking water (109 per 1000) and flush latrine (109 per 1000). 

Concentration in densely populated areas may increase exposure to disease and 

tends, other things being equal , to increase mortality (Easterline, 1978). Thus, mortality 

can be related to population density directly through increased spread of disease. It may 

also have an indirect impact through the availability of social services such as schools 

and other advantages that sometimes appear in heavily populated areas before they are 

extended to sparsely populated places (Ewbank et ai , 1986). In relation to the above 

arguments. because of the reason that communicable diseases can easily be transmitted 

from one locality to another, the risk of dying may be much higher in densely populated 

areas than relatively sparsely populated areas, in fact. if all other conditions are equal. In 

addition to thi s. there may be a strong competition for resources among residents and 

scarcity of the necessary resources such as land may affect the economic status. and then 

the nutritional status of the community and ultimately it may affect the health status of the 

people. In the other direction also, mostly governments give priority attention to densely 

populated areas than sparsely populated areas with respect to the supply of social services. 

Generally , population density may have a positive or a negative impact, depending on the 

context, on childhood mortality . 
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Modernization has been considered as a major factor for the decline of mortality as 

can be understood from the demographic transition theory of Europe. The wide spread of 

moderni zation in Europe led to an improvement of water supply, housing and sanitation 

conditions. These improvements in turn led to a decline in mortality level during the 17th, 

18th and 19th centuries. Advancement in medication also contributed to a decline in 

infectious disease such as smallpox. When conditions for improving one ' s chances of 

living become available, they are easily accepted by the people. Generally , the 

advancement of the community may have a strong impact on the survival chance of 

children in that soc iety (Thomson, 1929 as cited in Kammeyer and Ginn, 1986). The 

development status of the society can be identified by various indicators, such as 

percentage adult (15+) literate (ECA, 1979). A community with a higher percentage of 

literate may be in a better position with respect to its socio-economic development relative 

to a community with a lower percentage of literate out of its total population. Therefore, 

women from a community with a relatively higher percentage of literate popUlation may 

have a lower proportion of children dead. This is because of the reason that in most cases 

socioeconomic developments may have a negative association with mortality (Thomson. 

1929 as cited in Kammeyer and Ginn, 1986). 

A study by ECA Population Division (1979) in Africa showed a strong assoc iation 

, 
(zero order correlation coefficients) between infant mortality, and percentage of adult (15 

years and over) literate population. In addition an ordinary least square regression had al so 

shown that the partial coefficients for percent adult literate population was . significant at 

0.01 significant level. 
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1.5. Conceptual Framework 

Two groups of factors have been considered for the study. The lirst group consists 

of some of the socio-economic factors, while the second group incorporates some 

demographic factors. To facilitate di scussion. a grouping of variables is portrayed in figure 

1.1 , which does not presume to be an operational dynamic model , rather it is a schema for 

factors affecting childhood mortality. 

Figure 1.1: Conceptual Framework of the Study 
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As portrayed in the gi ven diagram. socioeconomic factors are assumed to be the 

ultimate determinants of child survival. and they are expec ted to have a di rect and indirect 

influence on childhood mortality. Their indirect influence is expected to reach at the 

ultimate dependent variable (childhood mortality) through affecting some of the 

demographic factors that have been introduced into the given causal model. The 

demographic factors in turn are also expected to have a direct and an indirect influence on 

the survival chance of children. The indirect effect of a demographic fac tor is expected to 

reach at the ultimate dependent variable through affecting the fac tors that are posterior to 

it. Even if most of the explanatory variables under study are expected to have a direct and 

an indirect effect, the direct intluence of each explanatory variable will be considered to 

measure the relative importance of a variable in explaining the dependent variable. 

1.5.1. Variables Under Study 

I) The Dependent Variable. The dependent variable for the study is childhood 

mortality that is operationall y defined as mortality under the age of fi ve and is indexed by 

the ratio of observed deaths to expected deaths that can be computed for each woman or 

groups of women using the Trussell and Preston (1981) procedures One has to understand 

here that the proportion of children ever born who have died are indicators of child -., 

mortality and can yield robust estimate of childhood mortali ty (UN . 1983) 

2) Socio-economic Variables. Under this category of the explanatory variables, 

three groups of variables are considered: 

a) Mother's Background Characteristics 

Current place of res idence (rural-urban and zonal residence status) and educational 

levels of mothers are considered under these groups of socio-economic factors. Urban 

center is generally defined as a locality with 2000 or more inhabitants. However, in 
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addition to this. in the census urban centers includes all administrative capitals regardless 

of population size. and all localities having a population of 1000 or more persons who are 

primarily engaged in non·agricultural activities (P.H.C.C, 1998). 

Current residential status is expected to indicate the influence of environment on 

individual person's attitude and behavior in child care activities. while educational level of 

mothers indicates its impact on the survival chance of children through improving the 

skills of mother' s in child care activities such as prevention and treatment of diseases and 

by affecting other intermediate factors (Ewbank et ai, 1986; and Caldwell. 1979). 

b) Households Background Characteristics 

Household size, availability of a working radio , proxy indicators of economic and 

sanitation statuses are included in this group. A larger household size means too many 

competitions among household members for food, clothing, shelter and the like and hence 

may have an impact on the survi val chance of children (Davanzo. 19~4 ). Availability of a 

working radio in a household may increase the knowledge of household members in 

relation to personal hygiene, food care, environmental dangers and so on. It is also 

possible to breakdown bad traditional beliefs and customs in relation to child care 

ac tivities by diffusing knowledge of modem practices through media (Easterline. 1978: 

Mosely and Chen, 1984). 

Economic and san.itation.c.Qn£iitipl1S of a house~lq,oyill have a major impact on the 

survival chance of children. The household economic status can be considered as a 

measure of the flow of economic resources to the family, while sanitation status indicates 

the quality of life with respect to sanitation conditions in the household which have the 

major role in transmission of diseases (Mosely and Chen, 1984; and Tekce and Shorter, 
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1984), Both economic and sanitation statuses of the household are introduced into the 

analysis using proxy indicators (see Appendix [ for detail descriptions of these indicators). 

c) Back~round Characteristics of the Wereda 

Population density and percentage adult (15 years and over) literate population of 

the wereda are included in this group. Concentration in densely populated areas may 

increase exposure to infectious diseases and may also aggravate scarcity of resources in a 

population. Thus, mortality can be related to population density directly through increased 

spread of disease. It may also have an indirect impact through the availability of social 

ser,;, ices that sometimes appear in heavily populated areas before they are extended to 

sparsely populated places (EasterIine, 1978; and Ewbank et ai, 1986). 

Percent adult literate population of a wereda is expected to be an indicator of 

modernization . As we know from various literature, modernization has a strong impact on 

the survival chance of individuals (Thomson, 1929 as cited in Kammeyer and Ginn, 1986). 

A society with higher percentage literate population may be in a better position with 

respect to its socio-economic development and hence women from such areas may have 

lower proportion of children dead. Modernization may not always have a negative impact 

on childhood mortality. but it may also reduce the survival chance of children at its early 

stage. 

3) Demographic Variables. Age, migration status, parity and marital status of the 

mother are included in thi s category. Age of the mother is considered in completed years 

and it may have an impact on the survival chance of children in the sense that the child 

raising activities may vary by the age of mothers. It may also affect the ultimate dependent 

variable through affecting other demographic factors as can be seen from the causal 

model. 
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Migration status of the mother may affect the survival chance of children through 

se lectivity, di sruption and adaptation processes of migration. Migrants are mostly selective 

in their characteristics in the sense that they have better status, in any respect, than the " 

none migrants in their place of origin. They may disrupt their life style due to migration 

and may adapt new way of life in their distention place (Brockerhoff, 1990). Thus, the 

proportion of children dead among children ever born may vary by migration status of 

mothers. 

An operational definition of migration was made during the 1994 census, In rural 

areas, a woman was said to be a migrant if she was born in rural areas of another wereda or 

any town but currently found in the wereda of enumeration (life time migrant) , In addition 

to this, a woman was also considered as a migrant if she was born in rural areas of the 

wereda of enumeration but at one time or another resided in a rural part of a different 

wereda or any town and has returned to the rural part of the wereda of enumeration (return 

migrant), A woman was said to be a non-migrant one if she was born in the rural part of 
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children through atfecting the intensi ty of child care acti vities that are mostly given to the 

child at the early stages of life. 

Marital status may have an impact on childhood mortality and the possible 

explanation for this is that the role of fathers in child-raising activities, such as providing 

financial and emotional support for the mother. 

1.6. Hypotheses to be Tested: 

An attempt has been made to test the following hypotheses: 

- The survival chance of children in Misrak Gojjam Zone (a relatively food secure zone) is 

expected to be higher than the survival chance of children in Wag Hemra Zone (a 

relatively food insecure zone). 

- Children of women in urban areas will have a higher survival chance than their rural 

co un terparts. 

- A rise in the age of the mother increases the ri sk of the death of her children. 

- Educational leve l of the mother is likely to have a negative impact on childhood 

mortality 

- Children of migrant women will have higher mortality than ch ildren of non-migrant 

women. 

- Chi ldreo of cUlJently married women will have lower childhood mortality as compared 
. ' . ~ ~-

with those chi ldren born to divorced and widowed women. 

- Parity of women is expected to have a positive relationship with childhood mortality . 

- Household size will have a positive association with childhood mortality . 
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- Availability of a working radio in a household may increase the survival chance of 

children of the family. 

- Household economic and sanitation statuses are expected to have a negative association 

with childhood mortality. 

- Percent literate, out of the total population aged 15 and older, and population density of a 

wereda are expected to have a negative relationship with childhood mortality 

1.7. Data Source 

During the 1994 population and Housing Census of Ethiopia a 20 percent sample 

of households was chosen and each member in the selected households was asked about 

his background characteristics and the response was recorded using a long questionnaire 

that was administered during the census in conjunction with the short questionnaire. 

Among other questions asked during the census. questions of the Brass type were the ones 

that have been considered as the appropriate method of data collection for fertility and 

mortality studies in developing countries. Therefore this data will be used for the study. 

The total number of women, in the reproductive age groups ( 15 - 49 years) 

interviewed using the long questionnaire were 78.387 and 14.020 for Misrak Gojjam and 

Wag Hemra zone, respectively, of which 53,850 and 10,027 were found in the age group 

20 - 44 years in the former and the latter zones, respectively. Among the number of 

women in the age group 15 - 49 years only 55,510 and 9,448 had at least one live birth for 

Misrak Gojjam and Wag Hemra zones, respectively. In the same way, out of the total 

number of women in the age group 20 - 44 years only 46,188 and 8,109 had at least one 

live birth. Those women who had had at least one live birth are eligible for the major 

sections of the study. 
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1.8. Methods of Analysis 

To estimate levels and trends of childhood mortality, indirect methods fo r 

demographic estimations have been used. The reason is that data from the less developed 

countries mostly suffer from errors and hence this method will give reliable estimates of 

childhood mortality rates. 

To study differentials and covariates of childhood mortality, appropriate 

descriptive and analytica l statistical methods have been used. Concerning the descriptive 

methods, univariate and bivariate analysis have been used. With respect to analytical 

statistical methods, multivariate analysis is used. 

The dependent variable is childhood mortality that is indexed by the ratio of 

observed deaths. OJ, to expected deaths, Ej • that was suggested by Trusse ll and Preston 

(1981). The ratio of observed to expected death can be a continuous vari able that is 

computed for each women and hence multiple linear (OLS) regression is used for the 

multivariate analysis, and the descriptions of the model is presented in the due section. 

1.9. Organization of the Study 

The study is organized into six chapters. The first chapter is an introductory 

chapter which incorporates the background of the study, statement of the problem, 

objective of the study, review of some literature, conceptual framework , hypothesis, data 

source, methods of analysis and this section. In the second chapter an attempt is made to 

assess the quality of the data. The background characteristics of the respondents are also 

described in the second chapter. In the third chapter estimated levels and trends of 
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childhood mortali ty have been discussed using vario us demographic techniques that have 

been suggested by scholars. 

The fourth and fifth chapters deal with facto rs affecting childhood mortality in the 

study areas. Methods of obtaining Trussell and Preston dependent variables for childhood 

mortality studies are discussed under these chapters. Univariate and bivariate results are 

presented in chapter four. while in chapter five, multivariate results and their implications 

are di scussed. Finally, summary of the major findings and their policy implications are 

discussed in chapter six. 
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CHAPTER [[ 

DA T A QUALITY CHECK, AND CHARACTERISTICS OF THE 
STUDY POPULA nONS 

2.1. Introduction 

Among the errors that are affecting the data quality are age-heaping (digit 

preference) by mothers, omission of children that have died and inclusion of still births 

among the children ever born to the mothers. These errors may have a strong negative 

impact on the reliability of childhood mortality estimates (Brass, 1975). Hence, assessment 

of data quality before the actual estimation process is vi tal. 

2.1.1. Quality Of Age Data 

Various methods have been suggested by scholars to check the quality of age 

reporting. Among others. Myers ' blended method is the one that can be u,ed in this case 

This method is appropriate because it can provide the degree of preference for each digit. 

and it can also give the overall summery index for all terminal digits. The index of 

preference for each terminal digit is calculated as deviation from 10 per cent of the total 

population reporting on the give n dig·it. A summary index of preference for a ll terminal 

digits is computed as one-half of the sum of the deviations from 10 per cent. each taken 

irrespective of sign. The summary index indicates the minimum proportion of persons in 

the population for whom an age with an incorrect final digit is reported. The theoretical 

values of the summary indices are 0 and 90. The value 0 indicates that there is no age 

heaping at all, while a summary index very close to the value 90 implies that the age 

reporting is very rough (Shryock and Siegal, 1976). 
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Considering women in the age groups 20 to 49 the Myers ' index is calculated and 

presented in Table 2.1. According to the results obtained. in Misrak Gojjam zone. the most 

avoided ages. in descending order, were those ages ending in digit 9, I. 4. 3. 7. 6 and 2; 

while the most preferred digits. in descending order, were those ages ending in digit 0, 5 

and 8. With regard to Wag Hemra zone, the most avoided ages. in descending order, were 

those ages ending in digits 1,9, 4, 3, 7, 6 and 2 while the most preferred digits, in 

descending order, were those ages ending in digit 0, 5 and 8. In general , the same digits 

were preferred (0. 5 and 8) and avoided (I , 2, 3, 4, 6, 7, and 9) by women for each zone. 

Table 2.1. Myers Digit preference Indices by Zone : 1994 

Terminal Digits Misrak Gojjam Zone Wag Hemra Zone 

0 15.9 21.9 
I -7.0 -7.9 
2 -1.2 -2.6 
, 

-5 .2 -6 .1 J 

4 -5 .8 -7.0 
5 14.9 16.1 
6 -3 .5 J :4.3 . 

.~ .' 
7 -4.2 -5.1 
8 3.6 2.7 
9 -7.4 -7.7 - '. 

Total 68.7 81.-1 
Summary Index 34.4 40.7 
~. Calculalcd by the author from 1994 census dala tape . 

With respect the summery indices, Misrak Gojjam had relatively lower index 

(34.4) when compared with Wag Hemra zone (40.7). It can be concluded from this that the 

data for the two zones is fairly accurate and hence age heaping might have a slight effect 

in childhood mortality estimation procedures. In fact , since the estimation of childhood 

mortality is mostly computed for fi ve years age groups, such fa irly inaccurate age data 
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may not have a strong impact on the estimated results. [n any way, one has to take into 

account such problem in interpretation of the final results, which is mostly observed in 

developing countries like Ethiopia. 

2.1.2. Sex Ratio of Children ever Born, Mean Parity and Proportion of Children 
Dead 

Before proceeding with the estimation of childhood mortality , it is also possible to 

check the consistency of the data by computing and examining the sex ratio of children 

ever born, the average parities and the proportion of children dead out of the total children 

ever born. The respective computed values are presented in Table 2.2 and one can 

understand the consistency of the data by observing the results. 

As can be understood from literature reviews, the expected value of the sex ratio at 

birth is 1.05 (UN, 1983). Any value very far from this figure might be an indication of 

omiss ion or inclusion of either of the sexes. [n other words. a lower sex ratio may be an 

indication of omission of male children. [n contrast to this, a higher sex ratio might be a 

result of omission of female children. As can be seen from Table 2.2 the sex ratio of 

children ever born in Misrak Gojjam zone was not far from the expected va lue. Even if the 

sex ratios fluctuate somewhat by mother's age, they lie within the acceptable range (1.02 to 

1.07) without showing any systematic trend. The overall sex ratio, 1.06, is also acceptable '. 
as its value is very close to the expected one. 
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Table 2.2 Average parity, Proportion Dead. and Sex Ratio of Children Ever Born (CEB) 
by Zone: 1994 

Age 
Group Misrak Gojjam Zone Wag Hemra Zone 
of 
Women Number Average Proponi Sex Number Average Proponio Sex 

of Parity on Dead Ratio of of Parity n Dead Ratio of 
Women CEB Women CEB 

15-19 1883 1 0.3 11 0. 149 1.06 28 13 0.252 0.110 I. I I 

20-24 14194 1.469 0.163 1.02 2432 1.213 0 .125 1. 14 

25-29 128 14 3064 0.193 1.07 2299 2.383 0. 155 1.05 

30-34 9957 4.739 0.222 1.07 201 1 3.711 0.189 1.10 

35-39 8877 5.883 0.241 1.06 1599 4.485 0 .223 1.08 

40-44 7 177 6.583 0.276 1.07 1358 4.633 0.232 I 13 

45 -49 5 151 6.914 0.284 1.05 900 4.718 0.268 I 15 

Total 77001 3.224 0.234 1.06 13412 2.558 0 .20 1 I 10 
~. Calculated by the Author trom 1994 census data tape 

The sex ratio of children ever born in Wag Hemra zone indicated somewhat higher 

than the expec ted value. Even if there is no an observed systematic trend. there is an 

indication of omission of female children. Except in the age group 25-29. in all age 

groups of mothers. the sex ratios are hig~er than the expected value, and the overall sex 

ratio. I. 10. is a lso higher than the acceptab le range. Thus. with respect to sex ratio. it can 

be said that there might be an omission of female children. But. such an argument has to 

be supported by other methods of consistency checks to arrive at the final conclusion. 

Another way of checking the quality of data on chi ldren ever born is by examining 

the trends of average parities by age groups of mothers. According to various arguments 

forwarded by scholars, ' unless Fertiltiy rose at some time in the past, average parities 

should increase with age up to age group 45-49'(UN, 1983). According to this test, the 

average parities of both Misrak Gojjam and Wag Hemra zones indicated that the reporting 

of children ever born by mothers was consistent. This is because the average parities have 
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shown an increasing trend by advancing age of mothers up to the age group 45-49 years. 

Even if the trends of the average parities are generally acceptable, the very small increase 

in the average parities can be considered as an indication of some problems. But such 

trend has been generally observed in several surveys (UN, 1983). 

Proportion of dead chi ldren by mother's age can also be used as a data quality 

check. As can be seen from Table 2.2, the proportion of dead children increases with the 

age of mothers, and this can be considered as an indication of the absence of increasing 

omission of dead children by mother's age (UN, 1983). 

To sum up this section. except the sex ratio observed In Wag Hemra zone. all 

methods of data quality checks on children ever born have shown acceptable results and 

hence childhood mortality estimation based on such data may give robust estimate. Indeed, 

some observed inconsistencies such as the sex ratio of Wag Hemra zone and the very 

small increase in average parities for the last age groups of mothers have to be taken into 

account during interpretation of the final results. 

2.2. The Study Areas and Populations 

Amara region is found in the north-western part of Ethiopia. Specifically the study 

areas, Misrak Gojjam and Wag Hemra Zones, are located in the southern and northern 

portion of the Amara region, respectively. Misrak Gojjam Zone is situated between 9° 15' 

and 11 ° 14' north latitude and 37° 17' and 38° 29' east longitude, while Wag Hemra 

Zone lies between 12°16' and 13°18' north latitude and 38° 20 ' and 39°18' east 

longitude. 
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The terrain of Misrak Gojjam Zone is relatively plane except in the w'estem part. 

where a few elevations and in the eastern part where a few depressions can be observed. 

while the terrain of Wag Hemra Zone is mostly up and down. Hot climate areas are found 

in the north-east, east and south-east part of Misrak Gojjam, where the Blue Nile river is 

adjacent to it, while the climate of Wag Hemra, on the whole, is hot relative to Misrak 

Gojjam, and the degree of hotness is stronger for areas that are closer to Tekeze river, a 

ri ver that is found in the northern part of Wag Hemra Zone. 

As can be seen from Table 2.3, Misrak Gojjam Zone has a surface area of 14.103 .6 

square kilometers that accounts for 8.9 per cent of the Amara region, while Wag Hemra 

has a surface area of 8,329.7 square kilometers, which accounts for 5.2 per cent of the 

Amara region. The former is divided into fourteen administrative weredas, while the latter 

is divided into three administrative weredas. 

Misrak Gojjam was a residence place of 1,700.331 persons. which accuunts for 

12 .3 per cent of the total popUlation of the Amara region, while Wag Hemra Zone was a 

.residt:pce place of 275.615 persons which accounts for only 2 per cent of the Amara 

region. Among the total population of Misrak Gojjam Zone 46.3 per cent. 50j per cent 

and 3.3 per cent were found in the age groups 0 - 14, 15 - 64, and 65 and older \ears. 

respectively. With respect to Wag Hemra Zone, 39.8 percent, 56.9 percent and 3.4 per cent 

of the total population were found in the age groups 0 - 14, 15 - 64, and 65 and older years, 

respectively. The adjusted total fertility rate of Misrak Gojjam Zone was 7.9 live births, 

while it was 6.0 for Wag Hemra Zone. The average household sizes of Misrak Gojjam and 

Wag Hemra Zones are 4.4 and 3.9 persons, respectively (Table 2.3). 
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Table 2.3. Back Ground Characteristics of the Study Areas and Total Populations 

Background Characteristics Misrak Gojjam Zone Wag Hemra Zone 

I 2 J 

Population Size 1.700,331 275,615 

Per cent out of the total popu lation of the region - 12.3 2.00 

Area in Square Kilometer 14, 103.62 8,329.70 

Per cent out of the tota l area of the region 8.86 5.23 

Popu lation in broad age groups -

0-14 46.26 39.76 

15-64 50.46 56.9 

65+ 3.28 3.35 

Dependency Ratio 

Demographic Dependency (%) 

Young 91.7 69.9 

Old 6.5 5.9 

Young and Old 98.2 75.8 

Economic Dependency (%J' 82.4 61.3 

A verage Household Size 4.4 3.9 

Adjusted TFR' 7.9 6.0 

Percent Literate J 20.1 5.2 

Percent Male in Non-Agricultural Industry' 5.9 1.6 

Percent Urban I 8.5 4.2 

Population DensityJ 120.6 33.2 

Boundary Length w ith Blue Nile/Tekeze River ' 490 228.8 

.. , 
Sml.r.£!,;. . P.lI.C.( (199). P.H.C.C (1998). (SA (1998). Calcu latt:d by the author . 

: Calculated as: persons under age 10 plus inactive plus uncmploycd persons in the age gro ups 10 years and olda 

divided by Employed persons in the age groups 10 years and oldertimes 100. 

The young, the old and the overall demographic dependency ratio of Misrak 

Gojjam Zone were 91.7 per cent, 6.5 per cent and 98.2 percent, respectively, while the 

economic dependency ratio was 82.4 per cent. Concerning Wag Hemra Zone, the young, 

the old and the overall demographic dependency ratio were 69.9 per cent, 5.9 per cent and 
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75.8 percent. respecti vely. while the economic dependency ratio was 61.3 per cent. From 

these. we can understand that in Misrak Gojjam Zone 100 persons, in addition to 

themselves. were supporting about 98 persons with respect to the overall demographic 

dependency. and 82 persons with respect to the economic dependency. In Wag Hemra 

Zone, 100 persons, in addition to themselves, were supporting 75 persons with respect to 

the overall demographic dependency and 61 persons with respect to the economic 

dependency. 

In Misrak Gojjam Zone, out of the total population in the age groups five years and 

older. 20.1 per cent were literate, while in Wag Hemra, in the same age groups, only 5.2 

per cent were literate. In the former zone, out of the total economically active male 

population in the age groups ten years and older that had been employed or with some 

work experience, only 5.9 per cent were engaged in non-agricultural occupations, wh ile in 

the latter zone, only 1.6 per cent were engaged in non agricultural occupations. Out of the 

total population of Misrak Gojjam Zone 8.5 percent were residing in urban areas , while in 

Wag Hemra Zone only 4.2 per cent of the total population were residing in urban areas. 

The crude population density of Misrak Gojjam and Wag Hemra zones were 120.6 and 

33.2 persons per square kilometers, respectivel¥ (CSA. 1998). The length of Blue Nile 

river adjacent to Misrak Gojjam Zone is about 490 kilometers, while Tekeze river, taking 

into account both sides of the river in places where it passes through, extends about 228.8 

kilometers adjacent with Wag Hemra Zone. This may aggravate the distribution of malaria 

in the surrounding areas. 

In both zones, it can be said that there is no adequate health facilities . The 1996 

report from the Health Bureau of The Amara National Regional State reveals that only one 

hospital has been found in Misrak Gojjam Zone, while there was no Hospital in Wag 

28 

75.8 percent. respecti vely. while the economic dependency ratio was 61.3 per cent. From 

these. we can understand that in Misrak Gojjam Zone 100 persons, in addition to 

themselves. were supporting about 98 persons with respect to the overall demographic 

dependency. and 82 persons with respect to the economic dependency. In Wag Hemra 

Zone, 100 persons, in addition to themselves, were supporting 75 persons with respect to 

the overall demographic dependency and 61 persons with respect to the economic 

dependency. 

In Misrak Gojjam Zone, out of the total population in the age groups five years and 

older. 20.1 per cent were literate, while in Wag Hemra, in the same age groups, only 5.2 

per cent were literate. In the former zone, out of the total economically active male 

population in the age groups ten years and older that had been employed or with some 

work experience, only 5.9 per cent were engaged in non-agricultural occupations, wh ile in 

the latter zone, only 1.6 per cent were engaged in non agricultural occupations. Out of the 

total population of Misrak Gojjam Zone 8.5 percent were residing in urban areas , while in 

Wag Hemra Zone only 4.2 per cent of the total population were residing in urban areas. 

The crude population density of Misrak Gojjam and Wag Hemra zones were 120.6 and 

33.2 persons per square kilometers, respectivel¥ (CSA. 1998). The length of Blue Nile 

river adjacent to Misrak Gojjam Zone is about 490 kilometers, while Tekeze river, taking 

into account both sides of the river in places where it passes through, extends about 228.8 

kilometers adjacent with Wag Hemra Zone. This may aggravate the distribution of malaria 

in the surrounding areas. 

In both zones, it can be said that there is no adequate health facilities . The 1996 

report from the Health Bureau of The Amara National Regional State reveals that only one 

hospital has been found in Misrak Gojjam Zone, while there was no Hospital in Wag 

28 

75.8 percent. respecti vely. while the economic dependency ratio was 61.3 per cent. From 

these. we can understand that in Misrak Gojjam Zone 100 persons, in addition to 

themselves. were supporting about 98 persons with respect to the overall demographic 

dependency. and 82 persons with respect to the economic dependency. In Wag Hemra 

Zone, 100 persons, in addition to themselves, were supporting 75 persons with respect to 

the overall demographic dependency and 61 persons with respect to the economic 

dependency. 

In Misrak Gojjam Zone, out of the total population in the age groups five years and 

older. 20.1 per cent were literate, while in Wag Hemra, in the same age groups, only 5.2 

per cent were literate. In the former zone, out of the total economically active male 

population in the age groups ten years and older that had been employed or with some 

work experience, only 5.9 per cent were engaged in non-agricultural occupations, wh ile in 

the latter zone, only 1.6 per cent were engaged in non agricultural occupations. Out of the 

total population of Misrak Gojjam Zone 8.5 percent were residing in urban areas , while in 

Wag Hemra Zone only 4.2 per cent of the total population were residing in urban areas. 

The crude population density of Misrak Gojjam and Wag Hemra zones were 120.6 and 

33.2 persons per square kilometers, respectivel¥ (CSA. 1998). The length of Blue Nile 

river adjacent to Misrak Gojjam Zone is about 490 kilometers, while Tekeze river, taking 

into account both sides of the river in places where it passes through, extends about 228.8 

kilometers adjacent with Wag Hemra Zone. This may aggravate the distribution of malaria 

in the surrounding areas. 

In both zones, it can be said that there is no adequate health facilities . The 1996 

report from the Health Bureau of The Amara National Regional State reveals that only one 

hospital has been found in Misrak Gojjam Zone, while there was no Hospital in Wag 

28 

75.8 percent. respecti vely. while the economic dependency ratio was 61.3 per cent. From 

these. we can understand that in Misrak Gojjam Zone 100 persons, in addition to 

themselves. were supporting about 98 persons with respect to the overall demographic 

dependency. and 82 persons with respect to the economic dependency. In Wag Hemra 

Zone, 100 persons, in addition to themselves, were supporting 75 persons with respect to 

the overall demographic dependency and 61 persons with respect to the economic 

dependency. 

In Misrak Gojjam Zone, out of the total population in the age groups five years and 

older. 20.1 per cent were literate, while in Wag Hemra, in the same age groups, only 5.2 

per cent were literate. In the former zone, out of the total economically active male 

population in the age groups ten years and older that had been employed or with some 

work experience, only 5.9 per cent were engaged in non-agricultural occupations, wh ile in 

the latter zone, only 1.6 per cent were engaged in non agricultural occupations. Out of the 

total population of Misrak Gojjam Zone 8.5 percent were residing in urban areas , while in 

Wag Hemra Zone only 4.2 per cent of the total population were residing in urban areas. 

The crude population density of Misrak Gojjam and Wag Hemra zones were 120.6 and 

33.2 persons per square kilometers, respectivel¥ (CSA. 1998). The length of Blue Nile 

river adjacent to Misrak Gojjam Zone is about 490 kilometers, while Tekeze river, taking 

into account both sides of the river in places where it passes through, extends about 228.8 

kilometers adjacent with Wag Hemra Zone. This may aggravate the distribution of malaria 

in the surrounding areas. 

In both zones, it can be said that there is no adequate health facilities . The 1996 

report from the Health Bureau of The Amara National Regional State reveals that only one 

hospital has been found in Misrak Gojjam Zone, while there was no Hospital in Wag 

28 



Hemra Zone. One health center had been serving 594.568 and 288.652 persons in the 

former and the latter zones. respectively. In rhe same way, one clinic had been serving 

27.026 and 13.745 persons in Misrak Gojjam and Wag Hemra Zones, respectively; while 

one health post had been serving 71 ,348 persons in the former zone but there was no any 

in the latter zone (see Appendix IV). 

With respect to health professionals, for the year 1998. for instance, anyone health 

related profess ional in Government Organizations had been serving about 4,352 and 2,852 

persons in Misrak Gojjam and Wag Hemra Zones, respective ly. When we consider a 

specific profess ion in the same year, one physician (medical doctor) had been serving 

about 103,965 and 75,581 persons in Misrak Gojjam and Wag Hemra Zones, respectively. 

In the same way, one Nurse had been serving 17,994 and 15.9 11 persons. while one Health 

Assistant had been serving 7, 170 and 5.304 persons in Misrak Gojjam and Wag Hemra 

Zones. respec ti vely (see Appendix IV). 

According to the 1996 report of the Heal th Bureau of the Amara National Regional 

Stare. among the communicable diseases reported. Malaria was the most prevalent and 

killer in the two areas. About 10,322 and 522 Malaria cases were reported in Misrak 

Gojjam and Wag Hemra Zones. respectively. Among the Malari a cases reported. about 0.8 

per cent and 1.2 per cent died in Misrak Gojjam and Wag Hemra Zones, respective ly. This 

indicates that Malaria had a relatively stronger impact on mortality in Wag Hernra Zone 

when compared with Misrak Gojjam Zone (see Appendix IV). 
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2.3. Background Characteristics of Women at Reproductive 

Age 

To study levels, trends, defferentials and covariates of childhood mortality, it is 

advisable, in the first place, to discuss the status of mothers with respect to the variables 

under study. In line with thi s argument, the percentage distribution of women at 

reproductive age by the variables under study has been presented in Table 2.4. Therefore. 

based on the given table, the individual and household background characteristics of this 

women have been discussed and hence the result may throw light for the interpretation of 

the final results of the study. 

Current Residence of lvfathers. As can be seen from Table 2.4, out of the total 

sampled women, 11.7 per cent and 4.5 per cent of women were currently li ving in urban 

areas of Misrak Gojjam and Wag Hemra Zones, respectively. The proportion of women in 

urban areas of Misrak Gojjam was 160 per cent higher than that of Wag Hemra Zone. 

Such differentials in current res idential status of women between the two zones may have 

an impact on variation of the survival chance of children, and hence it might lead to 

, 
differentials in childhood mortality between the two study areas. 
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Table 2A. Percentage Distribution of Sampled Women at Reproductive Age 
(15 - 49 years) for Different Background Variables by Zone: 1994 

Background Variables Misrak Goliam Zone Wag Hemra Zone Percentage 
Difference 

Number Per cent Number Per cent 
I 2 ) 4 5 6"'(J.SySx I 00 

Total> 78387 100.0 14020 100.0 0.0 
Current Residence 

Rural 69245 88.3 13386 95.5 -7.5 
Urban 9 142 11.7 634 4 .5 160.0 

Educational Level 

Illiterate 6705 8 86.5 13522 98.1 - I 1.8 
Literate: 10478 13.5 261 1.9 610.5 

Non-Regular 3478 4.5 5 1 0.4 1025 .0 
Grades 1-6 3276 4.2 149 1.1 28 1.8 
Grades 7+ 3724 4.8 61 0.4 1100.0 

Migration Status: 
NonwMigrant: 62376 80.4 11547 83 .8 -4. 1 

Rural Non-Migrant 58 135 75 .0 111 67 81.1 -7.5 
Urban Non-Migrant 4241 5.5 380 2.8 96.4 

Mig rant 15158 19.5 2228 16 .2 20A 
Length of Continuos Residence: 

S ince Birth 62376 80.4 11547 83.8 -4 . 1 
0-9 years 7840 10. 1 1359 9.9 2.0 
10+ years 73 18 9.4 869 6 .3 49 .2 

Streams of Migration: 

Rural- Rural Migrant 9759 12.6 153 5 I I. I 13 .5 
Urban-Rural Migrant 636 0.8 452 3.3 -75 .8 
Rural- Urban Migrant 3018 3.9 140 1.0 290.0 
Urban-Urban Migrant 1743 2.2 101 0.7 214.3 

Marital Status 
Never Married 6237 8.0 2329 16.7 -52 . 1 
Currently Married 53 111 68.0 9698 69.6 -2.3 
Di vorced 16327 20 .9 1~ 7~ 10.6 97 .2 
Widowed 2486 3.2 431 3.1 3.2 

Parity of Woman 

o Births 2 1491 27.9 3964 29.6 -5 .7 

1-4 Births 30988 40.2 6484 48 .3 -8. 1 
5-9 Births 2 1148 27.5 2780 20 .7 6.8 
10+ Births 3374 4.4 184 1.4 214.3 

Household Size 

1-4 Persons 32967 42.1 73 2 1 52 .2 -10. 1 

5-9 persons 42 137 53 .8 63 10 45 .0 8.8 
10+ persons 3 190 4.1 389 2.8 46.4 
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Table 2 ... : (Continued) 

Back Ground Variables Misrak Gojjam Zone Wag Hem ra Zonp. Percent age 
Di lTercncc 

Number Per cent Number Per cent 
Possession o f Radio by 
Household 

No radio 70458 90.2 13140 95 . 1 -5.2 

Has rad io 7640 9.8 675 4.9 113.0 

Household Economic Status' 

High 28362 36.9 649 4.9 653 .1 . 

Med ium 2255 1 29.3 1335 10.0 193 .0 

Low 26010 33.8 11 338 85 . 1 -60.3 

Household Sa nitation Status 

High 9428 12. 1 578 4.2 188. 1 

Medium 15000 19.3 2857 20.6 -6.3 

Low 53452 68.6 10415 75.2 -8.8 

5.2.Y.ru. Computed by the Author Itom 1994 census dala tape . Sec Append ix I . 
• : The total number of women under each background variable may not be add up to the total because of missing cases. 

Educational Level of Women: In Misrak Gojjam Zone, among women at 

reproductive age only 13.5 per cent were literate of which 4.5 per cent, 4.2 per cent and 4.8 

per cent were completed non-regular (literacy program/informal). eliminatory (grades 1 to 

6). and junior secondary and above (grades 7 and above) educational leve ls. With regard to 

Wag Hemra Zone. only 1.9 per cent of women at reproducti ve age were li terate of which 

0.4 per cen t. 1.1 pe r cent and 0.4 per cent were completed non-regular, primary, and junior 

secondary and above educational levels. The proportion of literate women was 610.5 per 

cent hjgher for Misrak Gojjam than that of Wag Hemra Zone. The difference was much 

higher fo r the educational level of junior secondary and above ( 1100.0 %). This strong 

differential in educational background characteristics of women at reproductive age might 

lead to a strong childhood mortali ty differential berween the two zones which will be 

realized in the due chapter. 

lv/igration status of Women: Among women at reproductive age of Misrak Gojjam 

19.5 per cent were migrants of which 10.1 per cent and 9.4 per cent were continuously 

residing (starting from the day of arrival to the date of enumeration) in the area of 
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~1l11Il1 L'''!li o n tor about 0 tv Y \~~rs . anJ 10 \~ars :lnu v \~r. r~s p~cti \~Iv . l"lI1~~mln~ \\J ~ 

fkmra Znn~. 16.2 pe r cent elt' wnmen "er~ mi~r~nt s vI' "hich Y.<l per cent ,mJ h.: per cent 

were cnntinuous ly residing tor about 0 to 9 Years, and 10 and over years. respecti\ely. 

When we assess the status o f women by migration stream, rural -rural migrants 

acco unt for the highest percentage fo r the two zo nes, 12.6 per cent and I 1.1 per cent for 

Misrak Gojjam and Wag Hemra Zones, respectively. The lowest pe rcentages were 

observed for urban-rural (0 .8%) and urban-urban mi gration (0.7%) streams in :Vlisrak 

Gojjam and Wag Hemra Zones, respectiwly. 

The proportion of migrant women in Misrak Gojj am Zo ne was 20.-1 per cent higher 

than Wag Hemra Zone, and rural-urban and urban-urban migrant women had also a higher 

proportion in the former than in the laner zone. Bur. urban- rural migrant women had a 

hi gher proportion in Wag Hemra Zone than Misrak Gojjam zone. 

Jfar iw/ status 0/ Women: Among women of the reproductive age intef\iewed 

during the census using the long questionnaire, 68.0 per cent and 69.6 per cent were 

currently married in Misrak Gojjam and Wag Hemra Zones, respectively. The proportion 

of women who had di sso lved their marriage due to di vorce was much hi~ he r in \ (israk 

Gojjam Zone when compared with Wag Hemra Zo ne. In contrast to this. th~ pre' r e' niPIl of 

women who were in the never married category was 52. 1 per cent hi~h~ r in Wag Hemra 

Zone than Misrak Gojjam Zone. Such differential by marital status of women between the 

two zones may have some implications in the variations of the survival chance of ch ildren 

between the two areas which will be realized in the following chapter. 

Parity of Women: As can be understood from Table 2.3 , the adjusted total ferti lity 

rates were 7.9 and 6.0 live births per woman for Misrak Gojjam and Wag Hemra Zones, 

respectively. When we observe the di stribution of women by their parity it was also true 
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than Wag Hemra Zone, and rural-urban and urban-urban migrant women had also a higher 

proportion in the former than in the laner zone. Bur. urban- rural migrant women had a 

hi gher proportion in Wag Hemra Zone than Misrak Gojjam zone. 

Jfar iw/ status 0/ Women: Among women of the reproductive age intef\iewed 

during the census using the long questionnaire, 68.0 per cent and 69.6 per cent were 

currently married in Misrak Gojjam and Wag Hemra Zones, respectively. The proportion 

of women who had di sso lved their marriage due to di vorce was much hi~ he r in \ (israk 

Gojjam Zone when compared with Wag Hemra Zo ne. In contrast to this. th~ pre' r e' niPIl of 

women who were in the never married category was 52. 1 per cent hi~h~ r in Wag Hemra 

Zone than Misrak Gojjam Zone. Such differential by marital status of women between the 

two zones may have some implications in the variations of the survival chance of ch ildren 

between the two areas which will be realized in the following chapter. 

Parity of Women: As can be understood from Table 2.3 , the adjusted total ferti lity 

rates were 7.9 and 6.0 live births per woman for Misrak Gojjam and Wag Hemra Zones, 

respectively. When we observe the di stribution of women by their parity it was also true 
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that th~ actual I~ rtility pcrllmll'lI1cc o f \\o men in Misrak Goi iam Zl)llC \\as h i~ha than .. -
wom~n trom Wag Hemra Zone. r his is bccause high parity \\ omen \\cre obsC!"ved in 

Misrak Gojjam Zone than that of Wag Hemra Zone. The proportion of women with 10 live 

births and above was 2 1·U per cent higher tor Misrak Gojjam Zone when compared with 

Wag Hemra Zone. In both zones. wo men of parity I to 4 live births constitute the highest 

percentage, 40.4 per cent and -tS. 3 per cent in Misrak Gojjam and Wag Hemra Zones, 

respec ti ve ly. 

Distribution of Women bv Household Characteristics: High percentages of women 

were residing in a household with size 5 to 9 persons and I to -t persons in Misrak Gojjam 

and Wag Hemra Zones. respectively, that accounts for 53.S per cent and 45.0 per cent in 

Misrak Gojjam and Wag Hemra Zones. in the same order. The lowest percentage of 

women was observed in a household with size 10 or more persons. but the proportion of 

wo men in thi s category was -t6A per cent higher in Misrak Gojjam Zone than Wag Hemra 

Zone. 

Women who were residing in a household with a work ing radio accounted fo r only 

9.S pe r cent and 4.9 per cent tor 'vii srak Gojjam and WagHemra Zones. respectivel,·. Even 

if the availabil ity of radio in a household \\as very small in both areas. the proporti on of 

women who were res id ing in a household with a radio was 113.0 pe r cent hig her fo r 

Misrak Gojjam than Wag Hemra Zone. 

Among women at the reproductive age, 36.9 per cent and -t .9 pe r cent were 

members of a household with high economic status in Misrak Gojjam and Wag Hemra 

Zones, respecti ve ly. The proportion of women from a household with high and medium 

economic status was much higher for Misrak Gojjam Zone when compared with that of 

Wag Hemra Zone. With respect to sanitation status, only 12. 1 per cent and 4.2 per cent of 
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wOlllen were a 1l1 ~ll1h~r L,f a houschnld lVith a high sanitatillil stat us Itll' i"li , rak Goijam 

and Wag Helnra Znn~s. rcsp~c ti ve l y. The proportion of "omen in a ho us~hL,I J " 'ith 

mediulll or 100v sanitation status was lower in Misrak Gojjam Zone than Wag I-Iemra Zone. 

To sUlllmarize th is section. women in Misrak Gojjam Zone had a better status with 

respect to cu rrent r~ s idence. educationa l leve l. ho usehold in fo rmat ion status. and 

ho usehold econolll ic and sanitation status. Concerning wo men in Wag He mra Zone. they 

were in a better pos ition with respect to. marital s tatus (cons idering low percentage of 

d ivorced an advantage) and parity (considering low pari ty an advantage). 
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CHAPTER III 

LEVELS AND TRENDS OF CHILDHOOD MORTALITY 

3.1. The Methods Used 
," . 

The levels of childhood mortality indicate the health status of the population. while 

trends give an indication of changes over time. Thus. estimation of childhood mortally in 

statistically poor countries can have a greater value in formulation of health policies. 

[t has been argued that the proportion of children ever born who have died can be 

used as an indicator of child mortality, and hence can be used for estimation of childhood 

mortality (UN. 1983). Brass suggested a technique for estimating childhood mortality 

from information on children ever born and children surviving that are commonly 

collected in censuses and surveys. According to Brass ' argument, the proportion dead 

among children ever borne, D(i), (where the i's stand for successive five-year age groups, 

i.e .. i = 1 for age group 15 - 19, i = 2 for age group 20 - 24, etc.) can be converted into the 

probability of dying between birth and age x, q(x), by the following equation: 

q(x) = k(i) D(i) 

where k(i ) is the adjustment factor that can be computed by 

k(i) = a(i) + b(i) p(l)/ p(2) + c(i) p(2)! p(3) 

where a(i), b(i) and c(i) are more recent Trussell multipliers obtained from tables in 

UN Manual X, and p(l), p(2), and p(3) are average parities of women in the age groups i = 

15 - 19, i = 20 - 24 and i = 25 - 29, respectively. 

The underlying assumptions made in the development of the Brass method are that 

fertility and childhood mortality have remained constant, and the risk of dying of a child is 
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a function or the age of the child. but not depend on other factors such as mothers age or 

the child's birth order (UN. 1983). 

In the contemporary world, mortality is actually declining in various countries and 

hence the assumption of constant childhood mortality may not hold true. Thus, Feeney, 

and latter Coale and Trassel had made an effort to estimate the number of years before the 

survey to which the mortality estimate applies, and suggested the following estimation 

equation: 

t(x) = a(i) + b(i) p(l)/ p(2) + c(i) p(2)/ p(3) 

where t(x) is the estimated number of years before the survey to which the mortality 

estimate for women in age groups i applies. The a(i). b(i) and c(i) are regression 

coefficients. different for each age group i of women, which can be obtained from UN 

Manual X (UN, 1983). 

3.2. Estimated Levels of Childhood Mortality 

Estimated levels of childhood mortality for the two zones is computed using the 

West and North families of the Coale-Demeny Model Life Tables. These families are 

se lected because they are the best fits to depict the mortality pattern of the country when 

compared with the other families (PHCC, 1998). In addition, the number of women in the 

not stated category was very small , and has no observed linear relationship (Appendix V), 

and hence they are not considered in the calculation of the average parities that has been 

used in the computations of the multipliers (UN, 1983). 
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Table 3.1: Estimated Childhood Mortality Rates by Zone and Percentage Difference 
Between Zones: 1994 

Age Age Coale-Demeny Model (Trussell Equations) 
Groups of of West Model North Model 
Mothers Child. Misrak Wag Percentage Misrak Wag Percentage 

X Go.ijam Hemra Difference Go.ijam Hemra Difference 
Zone Zone Zone Zone 

I 2 J -I ; - (J-I)/-I x 100 6 7 8- (6-7)/7 x 100 

15 - 19 I 0.140 0.107 30.8 0_134 0. 103 30. 1 
20 - 24 2 0.166 0.126 31.7 0. 157 0.119 31.9 
25 - 29 

, 
0.192 0.152 26.3 0.183 0.145 26.2 j 

30 - 34 5 0.225 0.189 19.0 0.221 0.185 19.5 
35 - 39 10 0.250 0.228 9.6 0.256 0.233 9.9 
40 - 44 15 0.283 0.235 20 A 0.290 0.240 20.8 
45 - 49 20 0.289 0.269 7.4 0_292 0.272 7.4 
.... .. SQurer.:: . CompUl!.:U b~ the Author from 1994 census data tape . 

As can be understood from the estimated results (Table 3. 1), in both zones, the 

childhood mo rtal ity rate increases with the age of children and mothers for the two 

famil ies (West and North) of the Coale-Demeny Mortality Mode ls. In all zones, the 

childhood mortlity implied by the West family was higher than the North fami ly. In all age 

groups. childhood mortali ty was hi gher in Misrak Gojjam Zone as compared with Wag 

Hernra Zone. Even if a strong difference was observed in the lirst three age groups of 

mothers. vari atio ns in chi ldhood mortality between the two zones decrease with the age o f 

children except at the age of 15 years. The highest difference was observed in the age 

group 20 - 24 in which mortality was more than 3 1 per cent higher for Misrak Gojjam 

Zone compared to Wag Hemra Zone. 
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3.3. Estimated Trends of Childhood Mortality 

Trends of mortality have a paramount importance for policy implications. for 

instance in evaluation of an intervention program. But. in countries that lack consistent 

time series data on mortality, like the study areas. it will not be easy to depict the actual 

trends of mortality except using the estimated trends. Thus an attempt is made to estimate 

the trends of childhood mortality in this section. 

The common index of childhood mortality, qe(S), is computed and presented in 

Table 3.2. Under five mortality as a common measure, qe(S), is appropriate for trend 

analysis because most childhood deaths occur at the early ages of life, particularly before 

the age of five years (ECA, 1979). As can be seen trom the estimated results, for Misrak 

Gojjam Zone, under five mortality was an increasing function of the age of the mothers 

except in the tirst and the last reproductive age groups. In the same way, childhood 

mortality was an increasing function with the age of mothers for Wag Hemra Zone except 

in the first and the last two age groups of mothers. Like that of the actual childhood 

mortality observed for each age group of mothers in Table 3.1, childhood mortality 

measured by the common index was higher in Misrak Gojjam Zone when compared with 

Wag Hemra Zone in all age groups of mothers. 
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Table 3.2: 

Age Groups 

of Mothers 

I 

15 - 19 
20 - 24 
25 - 29 
30 - 34 
35 - 39 
40 - 44 
45 - 49 

Estimal~d Trends o f Childhood Mortality Measured by the common Index 
of Under tive Mortality. q'(5). using the Coale- Demeny West Model 
(Trussel Equati ons): 1994 

Misrak Gojjam Zone Wag Hemra Zone Percentage Average 
DitTerence of Reference 

q' (5) Reference q' (5) Reference q'(5) Date for the 
Date Date Two Zones 

2 3 • 5 6-{2-4 )/4~ 100 793+5)/2 

0.208 1993.5 0. 155 1993.6 34.2 1993.6 
0. 197 1992.2 0.148 1992.2 33.1 1992.2 
0.2 10 1990.4 0.166 1990.2 26.5 1990.3 
0.225 1988.3 0.189 1988.0 19.0 1988.2 
0.230 1986. 1 0.210 1985.5 9.5 1985.8 
0.247 1983.6 0.204 1982.9 21. 1 1983.3 
0.235 1980.7 0.2 17 1980.0 8.3 1980.4 

. . Spurcs;: . Computed by the Author trom 1994 census dala lape . 

When we observe mortality by time, in all zones, childhood mortal ity measured by 

the common index (under live mortality) had shown a declining trend, specially in years 

between 1986 to 1992 (F igure 3.1). That is, if we exclude information from the tirst and 

the last two age groups of mothers, childhood mortality had shown a declining trend in 

the recent past. The dec line in mortality in the recent past was much higher for Wag 

Hemra Zone as compared with Misrak Gojjam Zone. That is. under ti ve morta li ty 

declined approximatel y by about 10.0 to 12.2 per cent every t\\·o years bet\\·een the years 

1986 and 1992 for Wag Hemra Zone, but in the same years only about 3 - 7 per cent 

decline was observed in the case of Misrak Gojjam Zone. 
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Figure 3.1: Fstimated Trends of Childhood Morta lity Cons idering Under 
Fi", Mor tali ty, q(5), as a Common Index, and Us ing the Wes t Family of 

the Coale-Demeny Model (Truss ell Fquations) 
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Re fe rence Y ea r 

- &- MisrakCb.UamZone • Wag Hemra Zone 

Generally speaking, in all age groups of mothers, and in all years for which the 

estimated chi ldhood mortality refers, childhood mortality levels were higher for Misrak 

Gojjam than Wag Hemra Zone. At thi s point one can raise a question like, being a remote 

and drought prone (food insecure) area, why mortality was lower in Wag Helm a Zone? In 

other wards, having been relatively secure area (with respect to food, and peace and 

stability during the Derg regime), why chi ldhood mortality was higher in Misrak Gojjam 

Zone as compared to Wag Hemra Zone? That is, is the observed direction of difference in 

chi ldhood mortality between the two zones actually true or something faulty due to some 

other confounding factors? The possible answers will follow in the coming chapters. 

41 

<:> 
<:> 
<:> .. 
" ... 
~ 

Vl 
~ 

0-

250 

200 

150 

100 

50 

0 

Figure 3.1: Fstimated Trends of Childhood Morta lity Cons idering Under 
Fi", Mor tali ty, q(5), as a Common Index, and Us ing the Wes t Family of 

the Coale-Demeny Model (Truss ell Fquations) 

.---- _ A _____ 

~A .. . _- ------- ---- -.--------.---_A • 
~---.~-~ • -. 

1980.4 1983.3 1985.8 1988.2 1990.3 1992.2 1993.6 

Re fe rence Y ea r 

- &- MisrakCb.UamZone • Wag Hemra Zone 

Generally speaking, in all age groups of mothers, and in all years for which the 

estimated chi ldhood mortality refers, childhood mortality levels were higher for Misrak 

Gojjam than Wag Hemra Zone. At thi s point one can raise a question like, being a remote 

and drought prone (food insecure) area, why mortality was lower in Wag Helm a Zone? In 

other wards, having been relatively secure area (with respect to food, and peace and 

stability during the Derg regime), why chi ldhood mortality was higher in Misrak Gojjam 

Zone as compared to Wag Hemra Zone? That is, is the observed direction of difference in 

chi ldhood mortality between the two zones actually true or something faulty due to some 

other confounding factors? The possible answers will follow in the coming chapters. 

41 

<:> 
<:> 
<:> .. 
" ... 
~ 

Vl 
~ 

0-

250 

200 

150 

100 

50 

0 

Figure 3.1: Fstimated Trends of Childhood Morta lity Cons idering Under 
Fi", Mor tali ty, q(5), as a Common Index, and Us ing the Wes t Family of 

the Coale-Demeny Model (Truss ell Fquations) 

.---- _ A _____ 

~A .. . _- ------- ---- -.--------.---_A • 
~---.~-~ • -. 

1980.4 1983.3 1985.8 1988.2 1990.3 1992.2 1993.6 

Re fe rence Y ea r 

- &- MisrakCb.UamZone • Wag Hemra Zone 

Generally speaking, in all age groups of mothers, and in all years for which the 

estimated chi ldhood mortality refers, childhood mortality levels were higher for Misrak 

Gojjam than Wag Hemra Zone. At thi s point one can raise a question like, being a remote 

and drought prone (food insecure) area, why mortality was lower in Wag Helm a Zone? In 

other wards, having been relatively secure area (with respect to food, and peace and 

stability during the Derg regime), why chi ldhood mortality was higher in Misrak Gojjam 

Zone as compared to Wag Hemra Zone? That is, is the observed direction of difference in 

chi ldhood mortality between the two zones actually true or something faulty due to some 

other confounding factors? The possible answers will follow in the coming chapters. 

41 

<:> 
<:> 
<:> .. 
" ... 
~ 

Vl 
~ 

0-

250 

200 

150 

100 

50 

0 

Figure 3.1: Fstimated Trends of Childhood Morta lity Cons idering Under 
Fi", Mor tali ty, q(5), as a Common Index, and Us ing the Wes t Family of 

the Coale-Demeny Model (Truss ell Fquations) 

.---- _ A _____ 

~A .. . _- ------- ---- -.--------.---_A • 
~---.~-~ • -. 

1980.4 1983.3 1985.8 1988.2 1990.3 1992.2 1993.6 

Re fe rence Y ea r 

- &- MisrakCb.UamZone • Wag Hemra Zone 

Generally speaking, in all age groups of mothers, and in all years for which the 

estimated chi ldhood mortality refers, childhood mortality levels were higher for Misrak 

Gojjam than Wag Hemra Zone. At thi s point one can raise a question like, being a remote 

and drought prone (food insecure) area, why mortality was lower in Wag Helm a Zone? In 

other wards, having been relatively secure area (with respect to food, and peace and 

stability during the Derg regime), why chi ldhood mortality was higher in Misrak Gojjam 

Zone as compared to Wag Hemra Zone? That is, is the observed direction of difference in 

chi ldhood mortality between the two zones actually true or something faulty due to some 

other confounding factors? The possible answers will follow in the coming chapters. 

41 



CHAPTER IV 

DIFFERENTIALS OF CHILDHOOD MORTALITY 

4.1. The Method Used 

It is assumed that the risk of a child will be a function of the length of exposure to 

the risk of dying which in turn depends on the age of the mother (UN, 1983). It is also 

known that the proportion of children dead and the age of children are both expected to 

increase with the age of the mother. It means that there will be interactions between 

duration of exposure and other co variates of child mortality. To measure the independent 

effect of each covariate, such an interaction term has to be removed or minimized. To do 

so, it is advisable to have had first an appropriate mortality index before fitting a model 

(T russe II and Preston, 198 I ). 

Trussell and Preston (1981) were the first to develop an index that can be used fo r 

statistically sound childhood mortality studies. According to their argument. the index of 

ch ildhood mortality, m, for women in the i'h category can be computed as a ratio of the 

observed deaths. 0 ;, to the expected deaths. E;, i.e .. m = Ol E;. The expected num ber of 

deaths in tum can be computed as 

E; =LjCEB;(j) PO' (j) 

where CEB;(j) is the number of children ever born to women in the i'h cell (factor le\'e l or 

category) with age group j (j = 1 for age group 15 - 19, j = 2 for age group 20 - 24 .. .. j = 7 

for age groups 45 - 49) and PO' (j) is the standard expected proportion dead to women in 

the age group j. 
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To estimate the expected proportion d~ad. PD'(j). it is simply a matter of inverting 

the origina l Brass equation. i.e. inverting the equation q' (a) = PD' (j) K' (j). Thus by 

inverting thi s formula we will arrive at 

PD'(j) = q' (a)/ K' (j) 

where q' (a) is the probability of dying by exact age 'a' that is taken from the selected 

standard of Coale-Demeny Model Life Tables and K' (j) is a multiplying factor that 

depends on the average parities of WOmen in the first three five-year reproductive age 

groups. 

To compute the values of the multiplying factors, K' (i)'s, category- specific parity 

ratios which accounts explicitly the fertility histories of women in a particular category or 

cell, or population- wide parity ratios that are computed from the whole population of 

women in the sample can he used. Indeed. population-wide parity ratios are more 

appropriate because of the reason that some parity values may be zero for some cells and 

hence it will be difficult to compute the multipliers using cell specific parity ratios 

(Trussell and Preston. 1981 ). 

4.2 Estimated Differentials of Childhood Mortality 

The indices of childhood mortality are calculated and presented in Tables 4.1 and 

4.2 using the Coale-Demeny West Model Life Table as a standard and considering 

population wide parity ratios for estimating the multipliers . In Table 4.1 the univariate 

results are presented that are computed for each zone factor by factor, while in Table 4.2 

the bivariate results are presented that are computed for each zone controlling for urban 
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and rural current residence of mothers. Percentage differences of the indices of mortality 

between the two zones are also calculated and presented in both tables. 

The indices are computed for age group 20 - 44 years in addition to the 

conventional reproductive age group, 15 - 49 years. The reason fo r these is that. in most 

practical applications information fr.om the first and the last conventional five years 

reproductive age groups of women suffer from errors and hence may affect the final 

results. Thus our discussion will focus mostly on the results that are computed based on 

info rmation from women in the age groups 20 - 44 years and hence one can feel free from 

the possible errors that might be introduced due to the inclusion of women in the two 

extreme age groups ( 15 - 19 and 45 - 49 years). 

In addition to this, one has to understand that the higher the index the higher the 

childhood mortally in that particular group of women when compared with the other 

groups with lower indices of childhood mortali ty. 

4.2.1) Current Residence of Mothers and Childhood Mortality: 

The index of childhood mortality showed differentials by zonal and rural-urban 

residence of mothers. As can be seen from Table 4.1, the over all childhood mortalitv was 

6.4 per cent and 5.2 per cent lower in the age groups 15 - 49 and 20 - 44 years, 

respectively, for Misrak Gojjam Zone as compared with Wag Hemra Zone. In the case of 

urban-rural current residence of mothers, childhood mortality was higher in urban areas 

when compared with rural settings for each zone, except in the age group 15 - 49 for 

Misrak Gojjam Zone (Table 4.1). Such an expected direction of association between 

current urban-rural residence and childhood mortality might have several possible reasons. 

Even if urban areas contain the largest share of the countries ' well- educated population 
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and the best medica l facil ities. they do not always have the lowest mortality rates ( 

Ewbank et al. 1986). There may not be major differences in the characteristics of cities and 

urban localities when compared with rural localities in the study areas in terms of cultural 

and technological advancement. But the small cities that are mostly found in the two areas 

may contain persons who have abandoned some of the traditional child-feeding practices 

such as extended breast-feeding, and not yet learned to take advantage of modern medical 

facilities which in turn may aggravate child mortality. Unemployment has also been a 

problem of urban areas in the Amara region and may affect the economic status of the 

people and hence childhood mortality rate (CSA, 1995a). 

For both categories of current residence. and for both age groups. 15 - 49 and 20 -

44, the survival chance of children was better for Misrak Gojjam Zone when compared 

with Wag Hemra Zone. If we consider the age group 15 - 49 years. for instance, childhood 

mortality was 6.~ per cent and 7.0 per cent lower for Misrak Gojjam Zone when compared 

with Wag Hemra zone for rural and urban areas. respectively. When we consider the age 

group 20 - 44 years, the c\ifferencebetween rural areas of the two zones decreased to 5.0 

per cent. while the difference between urban areas rose to 10.6 per cent. The possible 

reason for such differentials in childhood mortality between the .two zones by rural and 

urban residence might be due to di ~ferentials in socia-economic and! or ecological factors 

between the two settings. 
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Table -U_ Indices of Childhood M0r13lity (Ratio of Observed to Expected Deaths) fo r 
Each Zone_ and Percentage Differences of the Indices Between the Two 
Zones by Different Background Variables for the Two Age Gro ups of 
Mothers: Urban and Rural. 1994 

Age Groups of MQ(hers 
15 - 49 20 - 44 

Background Variables Misrak Wag Percenta Misrak Wag Percenta 
Gojjam Hemra ge Gojjam Hem ra ge 
Zone Zone Differene Zone Zone Differene 

e e 
I 2 ) ,. 5 b -. 

(1-1l/hIOO ( ~-o\' o~IOO 

Tota l 1.077 1 1.1508 -6.4042 1.0728 I 13 16 -5.1962 
Current Residence 

Rura l 1.0768 I 1503 -6.3896 1.0737 I 1298 -4.9655 
Urban 1.0812 1.1621 -6.96 15 1.0577 I 1826 -10.56 15 

Education Level 

Ill iterate 1.0932 1. 1533 -5 .21 1.0901 I 1335 -3 .83 
Literate: 0.8568 0.8033 6.65 0.8585 0.8413 2.04 

Informal 0.944 1 1.0069 -6 .23 0.9460 1. 2197 -22.44 
Grade 1-6 0.78 15 0.7713 1.31 0.7916 0. 7379 7.18 
Grade 7+ 0.4230 0.4151 1.90 0.4128 0.4243 -2.69 

Migra tion Status 

Migrant 1. 1 197 1.3947 -19.72 1.1 I I 8 1.3764 -1 9.22 
Non-M igrant 1.0671 1.1003 -3 .02 1.0636 1.0799 - 1.51 

Length of Continuos Residence: 
Sine< Birth 1.067 1 1.1003 -3 .01 1.0636 1. 0799 -1.51 
0 - 9Years 1.16 1 I 1.4757 -21.32 1.1358 I .44 73 -2 1.52 
10+ Years 1. 1040 1.2938 - 14.67 I 1025 1.2908 -14 .59 

Stream s of Migration : 
Ru ral-Rural 1. 1229 1.4047 -20.06 1. 11 88 1.3997 -20 .07 

Urban-Rural 1.0568 1.3497 -21.70 1.0065 1.2928 -n.14 
Rural -Urban 1.2893 1.4849 -13.18 1.2693 IA048 -9.64 
Urban-U rban 0.740 1 1.3 101 -43.5 1 0.7455 1.3789 -4 5.93 
Rural Non-Migrant 1.0679 1. 1037 -3 .24 1.0653 1.08 15 - 1.50 

Urban Non-Migrant 1.0398 0 .9768 6.49 1.0086 1.0160 a -, 
M a rita l Status 

Never Married 0.9 153 . 1.5493 -40.92 0.8699 I .4468 -39.88 

Currenlly Married 1.0388 1.0777 -3 .62- 1.0353 1.0698 -3 .12 
Di vorced 1.3430 1 .. 5860 - 15.32 1.3458 1.5535 -1 3.37 
Widowed 1. 1998 1.5145 -20.78 1.2315 1.4987 -17.82 

Parity o f Woman 

1-4 Births 0.7533 0.7302 3.17 0.7407 0 .7 168 3.3 3 
5 - 9 Births 1.1 093 1.3713 -1 9.1 1 1. 1264 1.3807 - 18.42 

10+ Births 1.4777 2.0332 -27 .32 1.5564 2 . 1438 -27.40 

Household S ize 

1-4 Persons 1.4640 1.5825 -7.49 1.4952 1.5892 -5.92 

5-9 Persons 0.9684 0.9482 2.13 0.965 1 0 .9355 3.17 

10+ Persons 0.6200 0.6896 - 10 .08 0.6122 0.6852 -1 0.65 
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e e 
I 2 ) ,. 5 b -. 

(1-1l/hIOO ( ~-o\' o~IOO 
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Table ·U : (Continued .) 

Age Groups of Motht:rs 
15 - 49 20 - 44 

Background Variables Misrak Wag Percenta Misrak Wag Percenta 
Goljom Hemra ge Goljom Hemra ge 
Zone Zone Differenc Zone Zone Differene 

e e 
I 2 J ,. ; 6 ,-

(2·1)l3x IOO (~.(!Y6dOO 

Possession of Radio 
No radio 10905 1. 1583 -5.85 1.087 1 1. 1395 -4 .6 1 
Has radio 0.9140 0.9664 -5.42 0.9014 0.9598 -6.09 

Household Economic Status 
High 10141 10613 -4.45 101 30 I 101 6 -8.05 
Medium 10565 I 1115 -4 .95 10508 I 1309 -7.08 
Low 1.1790 11 523 2.32 1.1722 I 1258 4. 11 

Household Sanitalion Slatus 

High 0.9990 0.9080 10.02 0.9899 0.9462 4 .62 
Medium 0.9976 11311 -1180 0.9957 I 1078 -10 . 12 
Low 11106 11 683 -4 .94 1. 1063 1.1489 -3.7 1 

.. .. ~. COI11 PlllCd by th!.: Au thor lrom 191)4 ct nsus dat a tapc . 

".2.2) Educational Level of Mothers and Childhood Mortality 

As explained in the literature review section. there is a general consensus among 

scholars that educat ional level of parents is negati vely related to childhood mortality 

(Caldwel l. 1979: and EC A, 1979). In our uni variate and bivariate analysis, we al so arrived 

at the same conclusion. That is. in general , for both age groups and zones, educational 

level had shown an inverse relationship with childhood mortality . 

Based on in fo rmation from women in the age group 20 - 4~ years in Table 4.1. for 

instance, the index of childhood mortality declined by educational levels. except in fac tor 

level ' Informal ' for Wag Hemra Zone. If we move from factor level . Illiterate ' to 'Grades 

7 and above ', childhood mortality declined by about 62. 1 per cent and 62 .6 per cent for 

Misrak Gojjam and Wag Hemra Zones, respectively. In the same way, a change in 

educational level from ' informal ' to ' grades 1-6' reduced childhood mortality by 16.3 per 

cent and 39.5 per cent for Misrak Gojjam and Wag Hemra Zones, respectively. A change 

in educational leve l from ' Grades 1-6' to 'grades 7 and above ', in tum, reduced childhood 
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mortality by -17 .9 per cent and -12.5 per cent for Misrak Gojjam and Wag Hemra Zones. 

respec tively. While we move from ' Illiterate ' category to ' Informal' , childhood mortality 

declined by 13 .2 per cent in the case of Misrak Gojjam Zone, but increased by 7.6 per cent 

in the case of Wag Hemra Zone. The discrepancy observed between ' Informal ' and 

' Illiterate' groups, might be due to the type of education that have been given to the 

' Informal' groups which does not bring major changes in one 's life style when compared 

with the illiterate groups. The same inverse relationship between education and childhood 

mortality was observed in several studies in Ethiopia (CSA. 1993; Mekonnen. 1990: 

Meaza. 1997; and Yo hannes, 1997). 

When we observe results by zone for the age group 20 - 44 in Table 4.1, in all 

factor leve ls except in Grades 1-6, childhood mortality was relatively higher for Wag 

Hemra Zone than Misrak Gojjam Zone. The difference was much higher in factor leve l 

. Informal' for which childhood mortality was 22 per cent lower for Misrak Gojjam Zone 

when compared with Wag Hemra Zone. If current rural-urban residence is controlled 

(Table 4.2), among children of illiterate women in rural areas, mortality was 4.3 per cent 

lower fo r Misrak Gojjam Zone than Wag Hemra Zone. In the case of urban areas. among 

chi ldren of illiterate women. mortality was higher to r Misrak Gojjam Zone. Such 

differentials in childhood mortality by zone may arise due to difference in the background 

characteristics of the study areas, and women at the reproductive age (Tables 2.3 and 2.4) . 
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Table ~. 2 . Cross fabulation of Indices o f Chi ldhood Mortality ( R .:It lo Df Observed to Ex pected 
De;Jlhs) for Each Zone. Jnd Percentage Differences by Dirra ent RIL' J.... grolind V ariJbles 

Contro lling for Current U rban -Rur::11 Residence of M othl!rs in [he A gt! Group ':;0 . ~ ... 
Years· 1994 

Current Residence of Mothers 
Rural Urban 

Back Ground Variables Misrak Wag Percenta Misrak Wag Percenta 
Gojjam Hemra ge Gojjam Hernra ge 
Zone Zone Di fferenc Zone Zone Differenc 

e e 
I 2 J .. j 6 ,. 

(l·J)lhIOO t~·o~6' IOO 

Education Level 

Ill iterate 1.0822 I 1310 -4 .32 1.2900 1.2 119 6.44 
Literate: 0.92 79 0 .7543 23.01 0.693 7 0.8737 -20.6 1 

Migration Status 

Migrant 1.1 138 1.3746 ·1 8.98 1.1 02~ 1.3946 -20 .97 
Non-Migrant 1.0653 1.081 5 -1.50 1.0086 1.0160 -0.73 

Length of Continuos Residence 
Since Binh 1.0653 1.0815 -1. 50 1.0086 1.0 160 -0.73 
0 - 9Years I 1038 1.4667 -24.74 1.2398 1.2935 -4. 15 
10+ Years 1.1 179 1.269 1 -I 1.91 1.0096 1.605 8 -37. 13 

Marital Status 
Never Married 0.79 12 1.2739 -37 .89 1.0249 1.8 166 -43.58 
Currently Married 1.0405 1.0720 -2.93 0 . 921 ~ 0. 9797 -5.97 
Divorced 1.3298 1.574 1 - 15.52 1.43 17 1.41 67 1.06 
Widowed 1.2578 1.4986 -1 6.07 0 .9949 1.4991 -33.63 

Parity of Woman 
1-4 Binhs 0.7302 0 .707 1 3.27 0.8701 0.9520 -8 .60 
5 - 9 Binhs 1. 1265 1.3832 - 18.56 1. 1249 1.3030 - 13.67 
10+ Binhs 1.559 1 2. 1437 -27.27 1.4899 2. 1465 -30.59 

Household Size 
1-4 Persons 1.4898 1.5877 -6.16 1.5565 1.6 165 -3.71 
5-9 Persons 0.9697 0 .93 85 3.29 0.8735 0 .8280 5.50 
10+ Persons 0.6197 0.6978 -11. 19 0.5693 0.251 8 12608 

Possession of Radio 
No radio 1.0789 1.1354 -4 .97 1.2863 1.2730 1.05 
Has radio 0.9924 0 .9807 1.20 06698 0 .8361 - 19.89 

Household Economic Status 

High 1.0196 1. 11 31 -8AO 0 .7871 0.9476 -1 6.93 
Med ium 1.0533 1.1 52 1 -8 .57 1.0260 0 .8669 18.3 6 
Low .• 1. 1640 1.1 203 3.90 1.3 140 1.3625 -3. 56 

Household Sanitation Status 
High 1.0769 1.105 1 -2.55 0 .9256 0.5992 54 .47 

Medium 0 .9804 1.1096 - I 1.64 1. 562 1 1.0 166 53.66 
Low 1.1 024 1.1 367 -3.02 1.4428 1.6039 -1 004 

~. Calculated by the Author from the 1994 census data tape 

4.2.3) Migration Status of Women and Childhood Mortality 

Even if it is difficult, if not impossible, to show the relative effects of migration 

due to selectivity, disruption and adaptation processes, it is generall y argued that 
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childhood mortality varies by migration status of mothers (Brockerhooff. 1990). As 

presented in Table 4.1 for both zo nes. children of non-migrant women had enjoyed a better 

chance of survival when compared with their counterparts, and the same was true when 

current residence is controlled (Table 4.2). Among the non-migrant category. children of 

urban non-migrants enjoyed a better chance of survival when compared with children of 

rural non-migrant women (Table 4.1) . 

When we observe the resu lt by migration streams (Table 4.1), in both age groups 

and zones, children of rural-urban migrants suffered from a strong mortality than the other 

categories. In contrast to this, children of urban-urban migrants enjoyed the lowest 

mortality for Misrak Gojjam zone tor both age groups. In Wag Hemra zone. children of 

urban-urban and urban-rural migrants enjoyed a better chance of survival tor the age 

groups 15 - 49 and 20 - 44 years. respectively. The highest mortality that was observed 

among the rural-urban migrants might be due to the impact of the rural areas in which the 

women resided before migration to their current urban residence and! or the impact of 

urban areas during the early arrival of migrants (Brockerhooff, 1990). 

Observation of the data by length of continuos residence of mothers revealed that 

children of the recent migrants. migrants who continuously resided only for 0 - 9 vears. 

had the highest mortality as compared to the other groups, while children of women who 

resided since birth (non- migrants) enjoyed the lowest mortality among these categories. 

This is true for both the univariate (Table 4.1) and bivariate (when current rural-urban 

residence is controlled, Table 4.2) results, and for both age groups and zones. except in 

urban areas of Wag Hemra Zone in wh.ich ch.ildren of women who reside 10 years and 

older suffer from h.igher mortality when compared with the other groups. 
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When comparison is made by zone. in almost all categories of migration. 

childhood mortality was lower fo r Misra!< Gojjal11 Zone than Wag Hemra Zone. The 

d iffe rence was muc h higher for the urban-urban category of migration stream in which 

childhood mortality was more than 43 per cent lower fo r Misra!< Gojjam Zone than Wag 

Hemra Zone (Tab le 4.1). The impact of migration was much higher for Wag Hemra Zone 

as compared with Misra!< Gojjam .Zone. In other wards, being a migrant increased 

childhood mortality rate by about 27 per cent for Wag Hemra Zone, while for Misra!< 

Gojjam Zone it increased the rate by about 5 per cent only (Table 4.1). 

4.2.4) Marital Status of Mothers and Childhood Mortality 

Studies indicated that childhood mortali ty varies by marital status of mothers. The 

poss ible reason fo r such variation, according to various arguments forwarded by scholars. 

may be the role of fathers in child-raising activities (Brockerhoff, 1990) . The result 

obta ined from this study al so supported the ex istence of differentials of childhood 

mortality by mari tal status 

As presented in Table 4. L fo r Misra!< Gojjam Zone, based on information from 

women in the age groups 15 - 49 and 20 - 44 years . children of never married women 

had a relati vely lower mortal ity as compared with the other groups. In the same zone 

children of divorced women suffe red from strong mortality than the other groups. \Vith 

regard to Wag Hemra Zone, childhood mortality was lower among the currently married 

groups of women, while children of the divorced group suffered from a higher mortality 

in both age groups. 

In most cases children of currently married women are expected to have a lower 

mortality as compared with the other groups of women and this argument has been 
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s upport~d by various studi~s. But. the lower mortality observed among the never married 

women fo r Misrak Gojjam Zone is out of one' s expectation. There is no other strong 

reason for such unexpected result obtained in Misrak Gojjam Zone except saying that it 

might be due to under reporting of births and! or dead children out of wedlock due to 

cultural problems that prevailed in the study areas. In northern part of Ethiopia as a whole. 

births out side marriage are considered as an abnormal norm or value and hence single 

mothers mostly try to cover their fertility performance. When current residence is 

controlled, i.e., in the case of bivariate analysis presented in Table 4.2, the expected trend 

was observed for both rural and urban areas in the age group 20 - 44 years. That is, in both 

zones, children of currently married women enjoyed a better survival chance as compared 

to all other groups in both rural and urban settings. 

Comparison of the indices among categories of marital status by zone revealed that 

childhood mortality was higher for Wag Hemra Zone as compared with Misrak Gojjam 

Zone in all factor levels, except in urban areas of the two zones for factor level 'Divorced' 

in which childhood mortality was 1.1 per cent higher for Misrak Gojjam Zone as 

compared to Wag Hemra Zone. If we consider the age groups 20 - 44 in Table 4.1, for 

instance, and if one moves from currently married groups to divorced groups of women, 

childhood mortality will increase by abo\).t 30 p.er cent and 45.2 per cent for Misrak 

Gojjam and Wag Hemra Zones, respectively. This implies that marital status might have a 

strong impact for Wag Hemra Zone as compared to Misrak Gojjam Zone. 

4.2.5) Parity of Women and Childhood Mortality 

The index of childhood mortality is calculated by parity of women and presented in 

Tables 4.1 and 4.2. As can be understood from these tables, even after removing the non-
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additive effect of the exposure term. parities of women have shown a positive association 

with childhood mortality. For both zones and age groups, and for the univariate (Table 4.1 ) 

and bivariate (Table 4.2) analysis, high parity women had higher childhood mortality as 

compared with relatively lower parity women. This might be because high parity women 

will have less intensity of child care activi ties that may be given to their children in the 

earl y ages of life which in turn may affect the survival chance of their children. 

Except in rural areas for factor level '1-4 Births', in all factor levels of parity of the 

women. childhood mortality was higher for Wag Hemra Zone as compared with Misrak 

Gojjam Zone (Table 4 .2). If we consider age group 20 - 44 years, for instance. children 

born to women with parity I - 4 births had 52.4 per cent and 66.6 per cent lower mortality 

as compared with children born to women with 10 and above births for Misrak Gojjam and 

Wag Hemra Zones, respectively (Table 4.1) . 

. U.6) Household Size and Childhood Mortality 

A large Househod size may lead , in one side. to sever competitions among 

household members for consumption goods and services. In the other direction, specially 

in a predominantly agricultural economy like the study areas, a large household size may 

enable the household to have labour intensive agricultural activities and hence better 

agricultural productions. In general, household size may have a positive or a negative 

impact on several background characteristics of a household and hence on the household 

members, and finally on childhood mortality. 

According to our analysis presented in Tables 4.1 and 4.2, household size has 

shown a negative association with childhood mortality , i.e. , a woman from a household 
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I 

E, en i r the di rec tion of assoc iation between childhood mortality and ho usehold size was 

the same fo r bo th Misrak Gojjam and Wag Hemra Zones. childhood mortality was 

relativel y higher for Wag Hemra Zone for factor leve ls ' 1-4 persons ' and ' 10 and above 

persons' as compared to Misrak Gojjam Zone, but the reverse was true for factor level ' 5-9 

persons ' . The difference between the two zones was relatively stronger in factor level' I 0 

and above persons ' . 

If we consider Table 4 .1 and age group 20 - 44 years, and if a household increased 

its size from I - 4 persons to 10 and above, childhood mortality may decrease by 59.1 per 

cent and 56.9 per cent for Misrak Gojjam and Wag Hemra Zones, respectively. It can be 

said trom thi s that household size may have a strong negative impact on childhood 

mortality within each zone. 

-t.2.7) Possession of Radio by a Household and Childhood Mortality 

Through radio, household members can easil y obtain information about the out 

side worl d and hence can easily interact with the modern world (Mosely and Chen, 1984). 

In line with thi s argument, a woman from a household with a working radio may report a 

lower proportion dead of children ever born compared to a woman from a household 

possessing no radio. 

Both the univariate and bivariate analys is presented in Tables 4.1 an~I 4.2 . .. 
respective ly. supported the above argument. That is, women from a household with a radio 

had lower childhood mortality as compared with women from households without radio. If 

we consider Table 4 .1 and age group 20 - 44 years, for instance, and if one moves from a 

household without a radio to a household with a radio, childhood mortality may decline by 
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about 17.1 per cent and 15 .8 per cent lo r Mi srak Gojjam and Wag ~kl11ra Zones. 

respec tively. 

4.2.8) Household Economic Status and Childhood Mortality 

Since data on household income was not collected, a proxy indicator of household 

economic status has been constructed based on information for housing units (see 

Appendix 1.1). Such type of economic indicator can be considered as reasonable because 

'housing is typically the family 's single most important capital asset, ........ (Tekce and 

Shorter, 1984). Based on this indicator. the index of childhood mortality is calculated and 

presented in Table 4.1 and 4.2. 

For Misrak Gojjam Zone, household economic status had shown a negative 

association wi th childhood mortality for both univariate and bivariate analysises (Tables 

4.1 and 4.2, respecti vely). In the case of Wag Hemra Zone, except in the age group 15 - 49 

(Table 4.1), in all cases. a clear direction of association was not observed. For age group 

20 - 44 years in the case of univariate analysis (Table 4.1), for instance. children of women 

in the lower category enjoyed a lower mortality as compared with mediulll stalUS. With 

regard to bivariate analysis (Table 4.2), medium status had al so a higher childhood 

mortality when compared with the low status for rural areas, and medium status on the 

other hand had a lower mortality than the high status group for urban areas of the same 

zone. Such discrepancy out of the expected trend might be a result of national and 

international aids that prevailed in Wag Hemra Zone due to the intermittent draught that 

attacks the area and/ or the less explanatory power of the proxy indicators introduced into 

the analysis. 

55 

about 17.1 per cent and 15 .8 per cent lo r Mi srak Gojjam and Wag ~kl11ra Zones. 

respec tively. 

4.2.8) Household Economic Status and Childhood Mortality 

Since data on household income was not collected, a proxy indicator of household 

economic status has been constructed based on information for housing units (see 

Appendix 1.1). Such type of economic indicator can be considered as reasonable because 

'housing is typically the family 's single most important capital asset, ........ (Tekce and 

Shorter, 1984). Based on this indicator. the index of childhood mortality is calculated and 

presented in Table 4.1 and 4.2. 

For Misrak Gojjam Zone, household economic status had shown a negative 

association wi th childhood mortality for both univariate and bivariate analysises (Tables 

4.1 and 4.2, respecti vely). In the case of Wag Hemra Zone, except in the age group 15 - 49 

(Table 4.1), in all cases. a clear direction of association was not observed. For age group 

20 - 44 years in the case of univariate analysis (Table 4.1), for instance. children of women 

in the lower category enjoyed a lower mortality as compared with mediulll stalUS. With 

regard to bivariate analysis (Table 4.2), medium status had al so a higher childhood 

mortality when compared with the low status for rural areas, and medium status on the 

other hand had a lower mortality than the high status group for urban areas of the same 

zone. Such discrepancy out of the expected trend might be a result of national and 

international aids that prevailed in Wag Hemra Zone due to the intermittent draught that 

attacks the area and/ or the less explanatory power of the proxy indicators introduced into 

the analysis. 

55 

about 17.1 per cent and 15 .8 per cent lo r Mi srak Gojjam and Wag ~kl11ra Zones. 

respec tively. 

4.2.8) Household Economic Status and Childhood Mortality 

Since data on household income was not collected, a proxy indicator of household 

economic status has been constructed based on information for housing units (see 

Appendix 1.1). Such type of economic indicator can be considered as reasonable because 

'housing is typically the family 's single most important capital asset, ........ (Tekce and 

Shorter, 1984). Based on this indicator. the index of childhood mortality is calculated and 

presented in Table 4.1 and 4.2. 

For Misrak Gojjam Zone, household economic status had shown a negative 

association wi th childhood mortality for both univariate and bivariate analysises (Tables 

4.1 and 4.2, respecti vely). In the case of Wag Hemra Zone, except in the age group 15 - 49 

(Table 4.1), in all cases. a clear direction of association was not observed. For age group 

20 - 44 years in the case of univariate analysis (Table 4.1), for instance. children of women 

in the lower category enjoyed a lower mortality as compared with mediulll stalUS. With 

regard to bivariate analysis (Table 4.2), medium status had al so a higher childhood 

mortality when compared with the low status for rural areas, and medium status on the 

other hand had a lower mortality than the high status group for urban areas of the same 

zone. Such discrepancy out of the expected trend might be a result of national and 

international aids that prevailed in Wag Hemra Zone due to the intermittent draught that 

attacks the area and/ or the less explanatory power of the proxy indicators introduced into 

the analysis. 

55 

about 17.1 per cent and 15 .8 per cent lo r Mi srak Gojjam and Wag ~kl11ra Zones. 

respec tively. 

4.2.8) Household Economic Status and Childhood Mortality 

Since data on household income was not collected, a proxy indicator of household 

economic status has been constructed based on information for housing units (see 

Appendix 1.1). Such type of economic indicator can be considered as reasonable because 

'housing is typically the family 's single most important capital asset, ........ (Tekce and 

Shorter, 1984). Based on this indicator. the index of childhood mortality is calculated and 

presented in Table 4.1 and 4.2. 

For Misrak Gojjam Zone, household economic status had shown a negative 

association wi th childhood mortality for both univariate and bivariate analysises (Tables 

4.1 and 4.2, respecti vely). In the case of Wag Hemra Zone, except in the age group 15 - 49 

(Table 4.1), in all cases. a clear direction of association was not observed. For age group 

20 - 44 years in the case of univariate analysis (Table 4.1), for instance. children of women 

in the lower category enjoyed a lower mortality as compared with mediulll stalUS. With 

regard to bivariate analysis (Table 4.2), medium status had al so a higher childhood 

mortality when compared with the low status for rural areas, and medium status on the 

other hand had a lower mortality than the high status group for urban areas of the same 

zone. Such discrepancy out of the expected trend might be a result of national and 

international aids that prevailed in Wag Hemra Zone due to the intermittent draught that 

attacks the area and/ or the less explanatory power of the proxy indicators introduced into 

the analysis. 

55 



Compari sons of tht! ind ices by zone had revealed that in ml)st cases childhood 

morta lity was re latively higher for Wag l-kl11ra Zone as compared wi th ;\Ii srak Gojjam 

Zont! except tor some factor levels. The exceptional facto r leve ls are the . Lo,,"'- status 

category in Table 4 .1 for which chi ldhood mortality was higher for Misrak Gojjam Zone 

when compared with Wag Hemra Zone. and the ' Medium' and 'Low' status categori es in 

Table 4 .2 in which a higher childhood mortality was observed for urban and rural areas. 

respectively, of Misrak Gojjam Zone as compared with Wag Hemra Zone. 

4.2.9) Household Sanitation Status and Childhood mortality 

Proxy indicator of sanitation status of a household is constructed using intomlation 

on the availability of toilet, tap water and kitchen for the household (see Appendix 1.2 ). 

The combined indices of the above three characteristics of the househo ld have been taken 

into account because a smaller number of cases were observed in households with toilet. 

tap water and kitchen facilities. Quality water suppl y, separate and clean roo m for cooking 

and appropriate mechanisms of west di sposal have a strong impact on the quality of life in 

a household and hence on childhood mortality (Mosley and Chen. 1984). To have an 

overview about the impact of such factors, the index of childhood mortality b,' proxy 

indicator of sanitation status of a household is calculated and presented in Tables -+.1 and 

4.2. 

If we consider the uni variate case (Table 4.1), in all zones. childhood mortality 

showed a negative association with household sanitation status except for Misrak Gojjam 

Zone for age group 15 - 49 that showed a slight discrepancy. The results obtained for age 

group 20 - 44 years were consistent with the general agreement among scholars. If one 

moves from a lower to a higher sanitation status, childhood mortality may decline by 10J 
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p.:r cen t and 17.6 per cent tor :V lisrak Gojjam and Wag Ht"m ra Zones, respect ively . 

Childhood mortali ty was genera ll y higher for Wag Hemra Zone as com pared with Misrak 

Gojjam Zone in 'Medi um' and ' Low' categories, but the reverse was true in the 'High' 

category in which childhood mortality was 10.0 per cent and 4.6 per cent higher for 

Misrak Gojjam Zone than Wag Hemra Zone in the age groups 15 - 49 and 20 - 44 year, 

respectively. 

Some discrepancies were observed when current residence of mothers is controlled 

(Table 4.2). The same trend was observed in rural and urban areas of Wag Hemra Zone 

like the total trend observed in the univariate analysis (Table ,+.I ). But in the case of 

Misrak Gojjam Zone, 'Medium' status has shown a lower index in the case of rural areas 

and a higher index in the case of urban areas when compared with the other groups. [n 

add ition to this, in urban areas, childhood mortality was higher for Misrak Gojjam Zone as 

compared to Wag Hemra Zone in ' Medium' category that was not the case in the 

univariate analysis, Further observation of the bivariat results also revealed that childhood 

mortality was much higher in urban areas of Misrak Gojjam Zone as compared to Wag 

Hemra Zone ( a difference of upto 54.5 per cent). 

-
As a summary of this section, in most factors, childhood mortal ity was higher for 

Wag Helma Zone when compared with Misrak Gojjam Zone. ewn whe n curre nt residence 

is al so controlled. The observed trends in this section are not consistent with the values 

that are obtained in the previous section that deals about levels of chi ldhood mortality . 

Such discrepancy may arise from the removal of the exposure term using the methods that 

were suggested by Trussell and Preston (1981). To support the general arguments 

forwarded in this section, multivariate analysis wi ll follow, and this approach will enable 
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add ition to this, in urban areas, childhood mortality was higher for Misrak Gojjam Zone as 

compared to Wag Hemra Zone in ' Medium' category that was not the case in the 

univariate analysis, Further observation of the bivariat results also revealed that childhood 

mortality was much higher in urban areas of Misrak Gojjam Zone as compared to Wag 

Hemra Zone ( a difference of upto 54.5 per cent). 

-
As a summary of this section, in most factors, childhood mortal ity was higher for 

Wag Helma Zone when compared with Misrak Gojjam Zone. ewn whe n curre nt residence 

is al so controlled. The observed trends in this section are not consistent with the values 

that are obtained in the previous section that deals about levels of chi ldhood mortality . 

Such discrepancy may arise from the removal of the exposure term using the methods that 

were suggested by Trussell and Preston (1981). To support the general arguments 

forwarded in this section, multivariate analysis wi ll follow, and this approach will enable 
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us to arrive: ,1t a c lear conclusion about the re lative magnitude and d irection of association 

between chi Idhood mortal ity and various factors that are under study. 

4.3 One Way Analysis of Variance 

Based on grouping used in Table 4.1, one way analysis of variance has been used 

just to have a statistically tested prior knowledge about differentials in childhood mortality 

among groups of a particular background variable . The analysis is conducted for both 

zones together, and for the two zones independently and presented in Table 4.3. It is 

found out from the analysis that there were stati stically significant (at a significant level of 

F prob = 0.05) variations among groups with respect to childhood mortality. except among 

the factor levels of urban-rural current residence, and household economic and sanitation 

statuses for Wag Hemra Zone. These variations among factor levels may disappear if each 

variable in the model is cOI1lro lied which will be assessed in the multi variate analysis in 

the coming chapter. 

Table 4.3: Mean Sum of Squares Between Groups (MSSB) and Significant Levels (F 
prob. ) for Different Background Variables from One Way Analys is of Variance: 1994 

Both Zones Misrak Gojjam Wag Hemra 
Background Variables Zone Zone 

,\ ISSB r prob MSS B Fprob ,\I SS B r 
prob 

Zone 8. 168 .022 - - - -
Current Urban-Rural Residence 16.139 .001 11 .575 .005 4.276 . 151' 
Age Groups 169.192 .000 131.770 .000 42.996 .000 
Education Level 99.998 .000 101.132 .000 6.286 .028 
Migration Status 

Length of Continuos Residence 36.59 1 .000 18.631 .000 31.28 1 .000 
Streams of Migration 31.151 .000 26.156 .000 12.366 .000 

Marital Status 180.986 .000 142.63 t .000 44.502 .000 
Parity of Woman 1898.26 1 .000 1441.705 .000 544.564 .000 
Household Size 521.915 .000 438.108 .000 95 .992 .000 
Possession of Radio 70.915 .000 65.422 .000 8.055 .048 
Household Economic Status 14.401 .000 31.622 .000 2.764 .26 1' 
Household Sa nitation Status 18.566 .000 19.493 .000 3.431 .191' 
~. Computed by the Author from 1994 census data tape. .. . -, Not significant at 0.05 slgmllcant level 
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CHAPTER V 

COVARIATES OF CHILDHOOD MORTALITY: 
A MUL TrY ARIA TE APPROACH 

5.1. The Model Used 

To estimate the co variates of childhood mortality an initial grouping of women into 

categories. as explained in section 4.1. is not necessary. The ratios of observed death. 0 ;, 

to expected deaths. E;, can be computed for each woman with a birth. That is. the Trussell 

and Preston (1981) dependent "ariable (the proportional factor. m.) for mortality studies 

can be computed for each woman as 

where E; = CEB (i) PD
s 

(j). and CEB (i) is children ever born of the ilh women and PDs(j) 

is the expected proportion dead to women in the age group j ubtained from a standard 

mortali ty schedule using popubtion-wide parity ratios. In thi s case each women can be 

cons idered as the unit of ubservation and each observation is weighted by the woman' s 

number of live births. As a result of which a continuous ch ildhood mortality indicator can 

be at hand and hence an appropriate regression model can be used to asses the rebtive 

importance of variables under study (Trussell and Preston, 1981). 

Therefo re. the population regression equation can be wrinen as 

where m; is the ratio of observed deaths to expected deaths for women i (i = I. 2, ... , N) 

obtained in the above procedures. X,; is the value of the variable X, (r = I, 2 .... , K) for 

women i, B, ' s (r = 0, I , 2, . .. , K) are regression coeffic ients and E; is the error term for 
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thl! i'" WO l11 l!n, K is the nUl11bl!r of indl!pendent variables in the model and N is the total 

population of women at reproductive age. 

The population regression equation can be estimated by the sample regression 

model , and hence the proportionate effect of each independent variable can easily be 

~stimated by the partial regression coefficients. To do so, the following assumptions have 

to hold true (Berry and Feldman, 1985): 

1. For each set of values for the k independent variables (Xl i, X2;, ..• , Xki) the mean values 

of the error term is 0, i.e. , E(ei ) = O. 

2. The variance of the error term is constant, i.e, YAR (eo) = cr2 

3. The error terms are uncorrelated, i.e., COY (ei' ej) = 0, and hence there is no 

autocorrelation. 

4. Each independent variable is uncorrelated with the error term, i.e., COY (Xi, ej) = O. 

5. There is no perfect collinearity, i.e. , there is no perfect correlation among independent 

variab les in the model. 

6. The error term. ei is normally distributed. 

5.2. Estimated Covariates of Childhood Mortality 

To estimate the covariates of childhood mortality it IS advisable to select 

appropriate mortality levels from the standard model life tables. [n fact, the method that 

was suggested by Trussell and Preston ( 1981) may not be sensitive to the type of mortality 

model chosen. [n other wards, " ... the magnitude, signs and significance of covariates is 

unaffected by the choice of any of the four Coale·Demeny standards, though of course the 
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eSlimaleJ mOr/alil." schedule would differ acc'ordillg 10 \('hich slandard was selecled' 

(Trussell and Preston. 198 1). 

The Coale-Demeny West Model Mortality Table is considered here as the best 

standard model life table that can depict the average mortality pattern of the country 

(P.H.C.C, 1998). Within this model, the best levels that can represent mortality of the 

study areas are chosen using Mortpak demographic software outputs. As can be seen from 

Appendix 1II. with respect to Misrak Gojjam Zone. levels 12.0 and 14.3 have been chosen 

for rural and urban areas. respectively, while for Wag Hemra Zone, levels 14.0 and 14.4 

have been selected, in the same order. From the se lected mortality levels, the standard 

mortality rates. qS(x), are computed using linear interpolatio n. The standard values of the 

multipliers, kS (i), are also computed using the population-wide parity ratios (Pi' i= 1.2 and 

3) and the coefficients from the west model of Coale-Demeny. The expected proportion 

dead among the children ever born is, in turn. computed by dividing q' (x) by kS (i) for each 

age groups of women (see Appendix Ill), so that, the expected number of children dead for 

each women can easily be computed by multiplying children ever born of a women by the 

expected proportion dead for women in the same age group. Ultimately. the dependent 

variable (proportional factor. m) is computed as the ratio of observed deaths to expected 

deaths. 

The closer the mean values of the dependent variable (proportional factor) to unity 

are the better the chosen standard life tables to explain the average mortality levels in the 

study areas, i.e., if the standard mortality models that are chosen have depicted the actual 

mortality, then the mean values (grand means) of the proportional factor will be one 

(Tekce and Shorter, 1984). In our case the mean values of the dependent variable (the ratio 
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are the better the chosen standard life tables to explain the average mortality levels in the 

study areas, i.e., if the standard mortality models that are chosen have depicted the actual 
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,)1' obscrwd ILl ~xpected deaths) are 0.895 and 0.860 for Misrak Gojjam and Wag Hemra 

Zones. respecti vely, and hence. it can be said that the standards are sati sfactorily chosen. 

Unlike the univariate and bivariate analyses, in the case of multivariate analysis the 

proportionate effect of each covariate is determined while all other factors are controlled at 

some fixed value. To do so, some continuous and several categorical variables have been 

used as independent variables. For those categorical covariates, dummy variables are 

created and introduced into the model. 

To be clear. zonal residence, current rural-urban residence, migration status (length 

of continuous residence). marital status. possession of a radio , and household economic 

and sanitation statuses are included in the model as categorical variables, while age of the 

mother. educational level of the mother, parity of the mother. household size. population 

dens ity and percentage adult literate population of the wereda are introduced in the 

multivariate analysis as an interval scale variables. Thus one has to take into account these 

facts in interpretation of results. 
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Table 5, 1. Pro port ionate Effects and Signilicance Levels of the Different 
Background Vari ables on Childhood Mortality (Based on Information 
from Women in the Age Groups 20 - 44 Years): Misrak Gojjam and 
Wag Hemra Zones (Total), 1994 

Background Va riables Coefficient, Standard Beta VIF 
B Error of B 

I 2 3 4 
Zone 

M israk Goliam (- 0) 
Wag Hemra . 1104 .0 198 .03 13 1.96 1 

C urrent Residence 
Urban (- 0) 
Rural -. 1860 .0271 -.04 10 2.218 

Age of Mothers -.0238 .0010 -.1272 1.700 
Educa tion Leve l - 037 1 .0040 , .0435 1.345 
Migration Status ( l ength of 
Continuous Residence ) 

Reside Since Birth (- 0) 
Reside only 0 - 9 Years .2000 .0183 .0459 1.10 1 
Res ide 10+ Years .02 10 .0164 .0053 1.068 

Marital Status 
Currently Married (- 0)' 
Never Married .5 111 .0767 .0269 1.0 15 
Divorced .4422 .0 154 .1225 1.1 28 
Widowed .0877 .0275 .01 3 1 1.052 

Parity of Woma n .2071 .0026 .44 11 1.963 
Household Size -. 1139 .0022 , .2346 1.238 
Possession of Radio 

No radio ( 0) 
Has rad io , .0707 .0205 -.0 150 1. 179 

Household Economic Status 
Low (- 0 ) 
High ' .0379 .01 32 , .0 141 1.503 
Medium , .0092 .01 32 -.0032 1.333 

Household Sani tation Status 
Low ( 0 ) 
High -.0135 .0243 -.0031 1.895 
Med ium ' .0525 .0134 -.0 167 1. 143 

Popula tion Density -.000 I .00003 - 0286 3.426 
Percent Adult (15+) Literate .0038 .00 10 .0307 4.285 
Population in the Wereda 

C onsta nt 1.3699 .0422 - -
Adjusted R' - .1338 . Signif F - .000, Standard Error - 1.1 641 
Maximum variance inflation factor, VIF, Observed (Collinea rity Diagnosis) - 4.285 
NB: Acceptable values are va lues not exceeding 5 or 10 
Mea n of the Error terms - .0000 Mean of the Predicted Values - .89 14 
Number of Cases ~ 53 ,994 
~. Computed by the Author from the 1994 census data tape. 

R Reference category for the factor 

Sig T 

5 

.0000 

.0000 

.0000 

.0000 

.0000 
.1 992' 

.0000 

.0000 

.0014 

.0000 

.0000 

.0006 

.0040 
.4843' 

.5783* 
.000 1 
.000 1 
.0002 

.0000 

• Not sign ificant at .05 significant level, but a ll others are significant at .0 I significant leve l. 
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5.2.1) Residu al Analysis, and Explanatory Power of the 'lode! 

T u furw:ud re liable poli(~ recu mmendations based un the OLS regression uutputs. 

it is advisable to check the violations of the assumptions of the model. To do so. 

assessments have been made. and some of the important test results are presented in 

Tables 5. 1 and 5.2 together with other outputs. In all regressions. for the two zones 

together. for 'v!i srak Gojjam and Wag Hemra Zones. the mean values of the error terms ;lfe 

fo und to be zero. Since all values ufthe variance intlation factor (V[F);lfe below the value 

5 it can be: said that there is no problem of co lline;lfity (7'v!ontgomery and Peck. 1 9q~). 

The assumption of normality is also assessed using the Normal P-P Plo!. and it is 

revealed that the distribution of the: error terms does not coincide with our assumption but 

not very far from normality. [n addition. since our sample is very large. we can re lv on the 

so-called central lim it theory to ensure that even if the error terms ;lfe not normally 

distributed. the sampling distribution of a partial slope coefficient estimator will be 

normally distributed (Berry and Feldman. 1985). [n general. even ifallthe OLS regression 

assumpti,ms du not perfectly met our expectations. it can be said that they are adequate to r 

practical applications. There fore. one can proceed to interpret the results and forsard 

reasonable po li cy recommendations. 
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Table 5.2: Proporti onate Effects and Significance Levels o flhe Different 
Background Variab les on Childhood Mortality by Zone Based on 
Info rmation from Women in the Age Group 20 - 44 Years: 1994 

Coefficient, B Beta 
Bac kground Varia bles Misrak . Wag Misrak Wag 

Gojjam Hemra Gojjam Hem ra 
Zone Zone Zone Zone 

I 2 3 4 5 
Current Res idence 

Urban (- 0) " 

Rural -.2158 .0098 -.0508 .00 13 
(.029) (.081 ) 

Age of Mothers ' .0244 -.0 191 -. 1350 ' .08 75 
(. 00 1 ) (.002 ) 

Education Level -.03 92 -.0365 -.0505 -.0 148 
(.004) (.026) 

Migration Status (Length of 
continu ous Residen ce) 

Reside Since Birth (- 0) " 

Res ide only 0 - 9 Years . 1824 .2536 .0427 .0534 
(. 020) (.048) 

Reside 10+ Years .0 150 .1462 .0040 .02 63 
(.0 17) (.055) 

Ma rita l Status 
Currently Married (- 0) 

Never Marr ied .4700 .548 1 .0233 .0350 
(.089) (. 152) 

Divorced .4437 .1372 .1280 .0306 
(.0 16) (.047) 

Widowed .0826 -.1445 .0128 -.0 179 
' (.029) (.08 1 ) 

Parity of Woman .193 1 .39 1-1 .4305 .61:9 
(.003) (.008) 

Household Size · .0989 ·.3667 -.2 17 1 ·.4822 
(.002) (.009) 

Possession of Radio 
No radio (- 0) 

Has radio · 0674 · .0981 · .0 152 -.0144 
(.02 1 ) (.067) 

Household Economic Status 
Low (- 0)" 

High -.04 50 .0704 -.0 178 .0096 
(.0 13) (.07 1 ) 

Medium · .0249 . 111 5 -.0093 .0226 
(.0 14) (.048) 

65 

Sig T 
Misrak Wag 
Gojjam Hemra 
Zone Zone 

6 7 

.0000 .9036' 

.0000 .0000 

.0000 .1571 ' 

.0000 .0000 

.3760 .oon 

.0000 .0003 

.0000 .0031 

.0042 .0730 ' 

.0000 .oono 

.0000 .0000 

.00 14 .1428' 

.0007 .3242 ' 

.065 6 .02 15 
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Sig T 
Misrak Wag 
Gojjam Hemra 
Zone Zone 

6 7 

.0000 .9036' 

.0000 .0000 

.0000 .1571 ' 

.0000 .0000 

.3760 .oon 
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.0000 .0031 

.0042 .0730 ' 

.0000 .oono 

.0000 .0000 

.00 14 .1428' 

.0007 .3242 ' 

.065 6 .02 15 
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Table 5.2: (Continued) 

Coefficient, B Beca Sig T 
Background Variables Misrak Wag Misrak Wag Misrak Wag 

Gojjam Hemra Gojjam Hemra Gojjam Hemra 
Zone Zone Zone Zon e Zone Zone 

I 2 3 4 5 6 7 
Household SaniCacion SCacus 

Low (- 0) 

High · .023 6 .0250 -.0058 .0034 .3528 .743 1' 
(.025) (.076) 

Med ium -.0664 .0555 -.02 17 .0 157 .0000 . 11 55' 
(.014) (.035) 

PopulaCion DensiCy -.0002 .0032 -.0427 .0264 .0000 .0082 
( 00003) (.001 ) 

PercenC Adull (15+) Licerace .0049 -.0533 .0378 -.0634 .0000 .0000 
Population in Che Wereda (.00 I ) (.009) 
Constant 1.3991 1.8533 - - .0000 .0000 

(.044) (. 124) 
AdjusCed R" 

Misrak Gojjam Zone ~ . 1269, Signif F ~ .0000 Scandard Error ~ 1.1 36 
Wag Hemra Zone ~ .2572 , Signif F ~ .0000 Scandard Error ~ 1.239 

Maximum variance inflation factor, VIF, Observed (Collinearity Diagnosis) 
M israk Cioljam Zone = 3.410 
Wag Hemra Zone ~ 1.884 

NB: Acceptable values are values not exceeding 5 or 10 
Mean Qf lh~ E[[Qr T~rms Mean o[tb~ Predicted values t!! o. Q[ Cilses 

M israk Gojjalll Zone ~ .0000 ( 1. 135) 8966( .434) -16.008 
Wag Hemra Zone ~ .0000 (1.23 8) .8609 (.73 I ) 7,986 

- . -
~ Comput!.!d by (hI! Author from the 1994 ce nsus data tape. * Not sIgnifi cant at .0) sIgnifIcant leve l. but all othe rs 

are sign i ticant aI .05 signi ficant levels. NIt Values in brackets arc slandanJ errors. R Refe-rcnce category for 

che faclOr 

, 
The adj usted ~alues of the coefficients of determinations (Adj usted R -J for the t \\ 0 

zones together, and for Misrak Gojjam and Wag Hemra zones were 13.4 per cent. 12 .7 per 

cent and 25.7 per cents, respectively. That means, all the variables in the analys is. explain 

only 13.4 per cent, 12.7 per cent and 25.7 per cent of the variation in childhood mortality 

for the two zones together, for Misrak Gojjam and Wag Hemra Zones, and both values are 

also stati stically significant (Tables 5.1 and 5.2). Such low value of an adjusted R1s may 

ari se as a result of the absence of some important variables such as nutrition status of the 

child, breast feeding practices, cause of death and the like. Even if the model is not 
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adequate for prediction purpose because of its weak explanatory power, it can be used to 

measure the proportionate effect of each explanatory variable in the model that is in fact 

olle of the objectives of the study. 

5.2.2) Zonal Variation in Childhood Mortality 

A dummy variable of zonal current residence is introduced in to the model as a 

proxy indicator of many other variables that are not included in the current model, but they 

are expected to bring variations in childhood mortality between the two zones. As can be 

seen from the Table 5.1 , even after controlling all variables in the model. childhood 

mortality was 11 .0 per cent higher for Wag Hemra Zone as compared with Misrak Gojjam 

Zone. The observed difference was also statistically significant (with significant level. t. = 

.0000). This finding also supports the result obtained in the univariate analysis (Table 4.1) 

and our expectation that was forwarded at the early stage of the study. Even if it is ditlicult 

to identify exactly the factors that lead to childhood mortality differential between the two 

zones. the general level of welfare of the two populations with respect to food security. 

weather conditions and ecological setting, and other community variables may be 

. ~. ' respo~ble-for zonal differentials in childhood mortality . Indeed. some of the variables are 

included in the model and their effects are controlled. 

5.2.3) Current Rural-Urban Residence and Childhood Mortality 

A dichotomous dummy variable is introduced into the analysis to assess the impact 

of urban-rural residence in the study areas. In most research outcome, urban areas appear 

to have a negative impact on childhood mortality . In this study also it has been 

hypothesized that women in urban areas may report a lower child mortality than their rural 
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counterparts. But the study result for the two zones together revealed that childhood 

mortality is lighter in rural areas than urban areas (Table 5.1). The same result was 

observed in a study by Ewbank et al (1986) in Kenya. The possible reason might be that 

most towns may include a low income population who have abandoned some of the 

traditional child-rearing, and who have not yet learned to take advantage of modem life 

styles (Ewbank et ai , 1986). [n contrast to this a study by Assefa ([99[) in Shewa Region 

had found a negative association between urban areas, and infant and early childhood 

mortality. 

When observation is made for each zone. urban areas aggravate childhood 

mortality in Misrak Gojjam zone while they had a lowering effect in Wag Hemra zone. In 

other wards, children of women in rural areas of Misrak Gojjam zone had 21.1 per cent 

lower mortality than their urban counterparts, and such urban-rural difference was 

statistically significant. With regard to Wag Hemra Zone. rural areas had 1.0 per cent 

higher mortality than their urban counterparts. but the difference was not statistically 

significant (Table 5.2). Generally it can be said that there was a significant difference in 

childhood mortality between urban and rural areas of Misrak Gojjam. but there was no 

strong difference in Wag Hemra Zone. 

5.2.4) Age of Mothers and Childhood Mortality 

The age of the mother is introduced into the model as an interval scale variable. 

Then, after removing the exposure term by the method that was suggested by Trusell and 

Preston (198 [), and then controlling all other factors in the model, age of the mother 

appears to have a significant negative impact on childhood mortality (Tables 5. [ and 5.2). 

Its impact was slightly higher for Misrak Gojjam Zone when compared with Wag Hemra 
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zone. That is. for everyone add itional year of the age of th~ mothers. ch ildhood mortality 

dec reased by about 2.4 per cent '-lnd 1.9 per cent in Misrak Gojjam and Wag Hemra Zones, 

respecti ve ly. Such research result was also observed in a study by Ewbank et al (1986) in 

Kenya. The possible reason for such trend may be due to the higher infant death rate 

suffered by children born to mothers at the early reproductive age groups (Ewbank et ai, 

1986). [t might a lso be due to the reason that child-raising practices improve with age. [n 

contrast to thi s, a study by Yohannes (1990) in Addis Ababa town had fo und a significant 

positive assoc iation between the age of the mother and child mortality. 

5.2.5) Maternal Education and Childhood Mortality 

Educational attainment is considered as an interval scale variable in the sense that 

the illiterate women and those women who attended info rmal educat ion are given the 

value zero. whi le those women who completed any formal educat ion are given the number 
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1997). Our hypothesis has also been in the direction of the general argument and the data 

presented in Tables 5.1 and 5.2 have also revealed that educational level of the mother has 

a negative impact on childhood mortality. 

For the two zones together, for instance, one additional Increase in educational 
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care practices better than non-educated mothers, given a fixed amount of income for a 

househo ld. [n general education has a strong power in changing the status of the mothers 

to interact wi th the modem world and to have a range of choices for them and for their 

children. 

When comparison is made by zone, education had a significant lowering effect of 

mortality for Misrak Gojjam Zone, whi le for Wag Hernra Zone, its effect was not 

statistically significant (Table 5.2). Such di screpancy between these zones might be due to 

the difference in the proportion of women in the literate category. That is, it might be due 

to the reason that the proportion of women who were literate was 610.5 per cent higher in 

Misrak Gojjam Zone as compared to Wag Hemra Zone. (Table 2.4). 

5.2.6) Migration Status of Women and Childhood Mortality 

Those children born to migrant women suffered from higher mortality as compared 

with chi ldren born to non-migrant mothers (mothers who resided continuously starting 

fro m birth) , (Table 5. 1 and 5.2). Recent migrants, those who were residing about 0 - 9 

years. reported 20.0 per cent. while those who were residing 10 years and over only 

reported 2.1 per cent higher chi ldhood mortality when compared wi th non-migrants for the 

two zones together (Table 5.1). But the observed di fference between the non-migrants and 

the long term migrants is not stati stically significant. Such significant difference between 

recent migrants and non-migrants is in agreement with our hypothesis, and with the study 

that was conducted by Brockerhooff (1990) in Senegal. The possible reason for thi s 

phenomenon may be due to the fact that recent migrants are mostly subjected to several 

adverse conditions at the early arrival of their place of distention. Their life style may also 
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be disturbed and not stab ili zed within a short period of time and hence children of such 

mothers may be subjected to a higher mortality. 

As can be seen fro m table 5.2, the impact of migration was much higher for Wag 

Hemra Zone as compared to Misrak Gojjam Zone. Childhood mortality among the recent 

migrants, for instance, was 25.4 per cent and 18 .2 per cent higher when compared with the 

non-migrants for Wag Hemra and Misrak Gojjam Zones, respectively. The relative 

importance of migration in explaining variations in childhood mortality was also higher 

for Wag Hemra Zone as compared with Misrak Gojjam Zone (using beta values as a 

measure). But the observed difference, between permanent migrants (women who reside 

more than 10 years) and non-migrants, was not stati stically signilicant in the case of 

Misrak Gojjam Zone. 

5.2.7) Marital Status and Childhood Mortality 

Observation of the proportionate effects by categories of marital status for the two 

zones together, revealed that children born to never married, divorced and widowed 

women had a hi gher mortality as compared to children born to currently married women 

(Table 5. 1), and the results obtained were stati stically signilicant. Such finding is in 

agreement with studies else where in Ethiopia and other countries (Brockerhooff. 1990; 

Yohannes, 1990; and Assefa, 199 1). The possible reason for the observed lower childhood 

mortality among the currently married women may be the role of husbands in child rais ing 

activities such as income generating and psychological treatment for the fami ly. 

If we observe the proportionate effects for each zone, the same trend was observed, 

except the insignificant lower childhood mortality observed among the widowed mother 

for Wag Hemra Zone (Tab le 5.2). In addition, the lower childhood mortality that has been 
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observed among the never married women relati ve to the other groups in the case of 

uni variate ana lysls for Misrak Gojjam Zone Crable .. . 1) has disappeared at thi s stage of the 

analysis. 

5.2.8) Parity of Mothers and Childhood Mortality 

As observed in the previous chapters, the same strong positive relationship was 

observed between parity of the mothers and chi ldhood mortality. That is. even after 

removing the exposure term by the method that was suggested by Trussell and Preston 

(198 1). and controlling all other variables in the model. fertility performances of the 

mothers appear to have a strong positive relationship with childhood mortality (Tables 5.1 

and 5.2). If we take, for instance, the regression coefficients as a measure of the 

proportionate effect of each factor, for every one add itional live birth, chi ldhood mortali ty 

increased by 20.7 per cent. 19.3 per cent and 39. 1 fo r the two zones together. for Misrak 

Gojjam and Wag Hemra Zones. respectivel y. The relative importance of parity. with 

respect to factors in the model , in explaining the changes in chi ldhood mortality was 

higher for Wag Hemra Zone as compared to Misrak Gojjam Zone (beta va lues of 0.4305 

Vs 0.6 129). The possible reason for the observed strong positive association between 

parity and childhood mortality is that, if all other conditions are assumed to be equal. high 

parity women may have less birth intervals and hence less time interval for each child to 

be given an adequate care during hislher early stages of life. Chi ldren born to high parity 

women are also more li kely to be born with birth defects and hence their chance of 

survival could be lower as compared with children born to low parity women. 
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5.2.9) Household Characterist ics and Childhood Mortality 

Household Size alld Childhood Mortality. It is expec ted that househo ld size will 

have a positive assoc iation with childhood mortality. But the results obtained in Tables 5.1 

and 5.2 do not meet our prior expectation. That is. the study revealed that there was a 

strong negative relationship between household size and childhood mortality in both study 

areas. The possible reason might be the major agricultural economy that prevails in the 

study areas. That means. in backward agricultural economy labour intensive acti vities have 

a paramount importance for a relative ly adequate food production. A larger household size 

enables the household to have various divisions of labour and hence a better income. In 

line with thi s argument childhood mortality might be lower fo r those mothers tro m a 

household with large number of members. Observations of the regression coefficients by 

zone revealed that for every one additional member of a household, childhood mortality 

may decline by about 9.9 per cent and 36.7 per cent for Misrak Gojjam and Wag Hemra 

Zones. respective ly. On the other hand, househo ld size can explain chi ldhood morta lity for 

Wag Hemra Zone better than Misrak Gojjam Zone (beta values of -0.217 1 Vs -0.4822). 

Possessioll of Radio alld ChildllOod Mortality. As can be observed trom Tables 

5.1 and 5.2, avai labi lity of a work ing rad io in a household had shown a negative impac t on 

ch ildhood mortality for both zones together, fo r Misrak Gojj am and \\iag Henna Zones. 

but the magnitude was not statistically significant for Wag Hemra Zone. Household 

members may interact with the outside modem world through radio. They may get 

information about the ways of life to attain better sanitation, treatments and prevention of 

communicable diseases and hence they may give care for themselves and their members. 

Such facts may be the possible reasons for the observed association between chi ldhood 

mortality and avai labil ity of a working radio in the household . 
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have a positive assoc iation with childhood mortality. But the results obtained in Tables 5.1 

and 5.2 do not meet our prior expectation. That is. the study revealed that there was a 

strong negative relationship between household size and childhood mortality in both study 

areas. The possible reason might be the major agricultural economy that prevails in the 

study areas. That means. in backward agricultural economy labour intensive acti vities have 

a paramount importance for a relative ly adequate food production. A larger household size 

enables the household to have various divisions of labour and hence a better income. In 

line with thi s argument childhood mortality might be lower fo r those mothers tro m a 
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HOllsehold Economic Slallls and Childhood I"lorlality. In the case of univariate 

and bivariate analysi s. household economic status appeared to have a negative association 

with childhood mortality. except for some discrepancies observed in Wag Hemra Zone. 

The same is also true at this stage of the analysis, except for the unexpected positive 

assoc iation observed for Wag Hemra Zone. Stati stically significant difference were 

observed between the low status (the reference) and the high status factor levels for both 

zones together and for Misrak Gojjam Zone. With regard to Wag Hemra Zone, a 

stati stically significant difference was observed only between the reference category (Low 

status) and the medium status categories. Such a statistica lly strong negative association 

observed for some fac tor levels may be due to the fact that better economic status means a 

better supply of the basic necessities such as food. clothing and housing for the household 

members. A continuous supply of such necessities in tum may reduce child mortality in a 

household. 

HOllsehold Sanilalion Slallls and Childhood Morlality . In the case of uni variate 

and bivariate analysis, sanitation conditions of a household had shown a negative 

association with childhood mortality , except for Misrak Gojjam Zone (Tables -L I and ~ .2). 

With regard to multivariate analysis, a negative ass06ahon was observed for both zones 

together and for Misrak Gojjam Zone, indeed stati sticall y significant difference was 

observed for the medium and high factor levels for the former and the latter levels of 

analysis, respective ly. But, in the case of Wag Hemra Zone, unexpected but statistically 

insignificant positive association was observed. Such unexpected direction of association 

might be attributed to improper utilization of sanitation facilities or poor indicators of 

household sanitation status. 
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5.2.10) Population Density and Childhood Mortality 

The obserwd associJt ion of popula ti on density varies by zone. That is. for the two 

zones together and tor Misrak Gojjam Zone, the study revea led a statistica lly significant 

negati ve association between popUlation density and childhood mortality. But in the case 

of Wag Hemra Zone, the study revealed a statistically significant positive assoc iation. In 

fact, both directions have been poss ible as explained in the literature review. In one 

direction, concentration of people may increase exposure to di sease and tends to increase 

mortality (Easterline. 1978); in the other direction. densely populated areas may be 

priority areas fo r governments to provide soc io-economic service centers such as 

education and health facilities. and hence tend to decrease mortality (Ewbank et aI , 1986). 

Thus, the observed trends in the study areas may not be far from these facts. 

5.2.11) Modernization and Childhood Mortality 

As can be understood from demographic transition theory. modernization was 

considered as a major facto r tor the transition of mortali ty from the high and inconsistent 

level to a very low and consistent leve l in the case of Western European countries 

(Thomson. 1929 as cjted in Kammeyer and G inn. 1986)., To asst;ss the impuct . \>f 
• • '. p 

modernization on chi ldhood morta lity in the study areas. percent li terate was included in 
- . ,..-...... -. 

the multivariate analysis as a proxy indicator of modernization . 

According to the data presented in Tables 5.1 and 5.2, the study revealed a 

statistically s ignificant positive association between childhood mortality and percent adult 

(\ 5 years and older) literate population for the two zones together and Misrak Gojjam 

Zone, while a stati stically significant negative assoc iation was observed for Wag Hemra 

Zone. The observed association for Misrak Gojjam Zone is out of our expectation and 
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several reasons may be responsible for thi s. Even if there is no concrete empirical evidence 

to support my argument. early stages of moderni zation might increase childhood mortality 

at community level. [n Misrak Gojjam Zone, for instance. among the literate persons about 

40 per cent were below grade 9 (P.H.C.C, 1998). Such an early level of education in turn 

may affect the attitude of persons to abandon some of the traditional child-feeding 

practices such as extended breast-feeding, but not yet learned to take advantage of modem 

child care facilities. As a result of which childhood mortality might tend to increase in 

such communities. 

As a summary of the section, in almost all factors the findings of the uni variate and 

the bivariate analysis have been supported by the multivariate analys is. except for some 

household level variables. [n addition, almost all findings are in the expected directions, 

except for some household and community level variables. Thus one can forward 

reasonable recommendations based on these findings about childhood mortality. 
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CHAPTER VI 

SUMMARY, RECOMMENDATIONS AND CONCLUSION 

6.1. Summary 

Mortality levels and differentials have shown variations not only among countries 

but also among administrative regions within a country (Ewbank, \986). This is also true 

in the case of Ethiopia. Thus an attempt is made to study levels. trends, differentials and 

co variates of childhood mortality for Misrak Gojjam and Wag Hemra Zones that are found 

in Amara region. The former zone is relatively accessible. and free from drought and civil 

war in the past decades compared to the latter zone. Thus. by studying childhood mortality 

for these areas one can have an overview about childhood mortality differentia ls between 

remote and accessible areas, and relati vely food insecure (drought prone) and secure areas 

in the region, so that it will be easy to understand priority areas for policy formulation and 

implementation. 

Childhood mortality estimates are mostly sensitive to errors and hence data quality 

assessment has been made before analyzing the data. Based on the results from various 

quality check methods. it can be said that the study used data of reasonable quality. 

The background characteristics of women at the reproductive age have been 

assessed. For each zone, very small percentages of women were residing in urban areas as 

compared to rural areas. Even if small percentages of women at the reproductive age have 

been found in urban areas of the two zones, the proportion of women who were residing in 

urban areas was much higher for Misrak Gojjam Zone than Wag Hemra Zone (11.7% Vs. 

4.5%). [n Misrak Gojjam Zone 13 .5 per cent were literate, while in Wag Hemra Zone only 
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1.9 per cent were literate. This implies that efforts have to be made to improve the status of 

women wi th respect to educat ion in the study areas. Indeed, not only in the study areas but 

in the Amara region as a whole (CSA, 1998). 

Among women at the reproductive age, 19.5 percent. and 16.2 per cent were 

migrants for Misrak Gojjam and Wag Hemra Zones, respectively, while 68.0 per cent and 

69.6 per cent were currently married women, in the same order. Among the ever married 

women 24.1 per cent and 13.7 per cent dissolved their marriage due to divorce or widowed 

for Misrak Gojjam and Wag Hemra Zones, respectively. 

Among these women, 27.9 per cent and 29.6 per cent were childless in Misrak 

Gojjam and Wag Hemra Zones, respectively. Women with 10 and above births accounted 

for 4.4 per cent and 1.4 per cent in Misrak Gojjam and Wag Hemra Zone, respecti vely. 

The proportion of women who were living in a household with size 10 and above members 

was higher for Misrak Gojjam Zone as compared to Wag Hemra Zone (4.1 per cent Vs. 

2.8 per cent). 

Among these women, only 9.8 per cent and 4.9 per cent were members of a 

household with a working radio for Misrak Gojjam and Wag Hemra Zone. respectively. --.,.-.- .~ 
Based on the proxy indica'tor of househoid economic status. 36.9 per cent and 4.9 per cent 

of the reproductive women were living in a household with high economic status for 

Misrak Gojjam and Wag Hemra Zones. respective ly. In the sanle way, 12 .1 per cent and 

4.2 per cent were residing in a household with a high sanitation status for Misrak Gojjam 

and Wag Hemra Zones, respectively. Such an observed variations in the background 

characteristics of the reproductive women may have a strong implication for variations in 

chi ldhood mortality by zone. 
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Using tht! Brass methods of estimation and Trussell equations. it is found out that 

childhood mortality rates were relatively higher for Misrak Gojjam Zone compared to 

Wag Hemra Zone. usi ng both the West and North mortality patterns of the Coale-Demeny 

Model Life Tables. The study also revealed a decline in childhood mortality in years 

between 1986 to 1992 for both zones, and the decline was relatively higher for Wag 

Hemra Zone compared to Misrak Gojjam Zone The fast decline in childhood mortality rate 

for Wag Hemra Zone relative to Misrak Gojjam Zone might be a result of the prevalence 

of peace and stability in Wag Hemra Zone immediately before and after the change in 

Govenunent in 1991. 

Further assessments of variations in childhood mortality between the two zones is 

made using a statistically sound procedure that was suggested by Trussell and Preston 

(1981 ). Using this procedure the study revealed a higher childhood mortality for wag 

Hcmra Zone compared to Misrak Gojjam Zone. which was not the case betore the 

application of thi s method. With out controlling any of the variab les in the analysis (in the 

case of univariate analysis), for instance, it is found out that childhood mortality was about 

6 per cent lower in Misrak Gojjam Zone than Wag HernIa Zone. In the case of multivariate 

approach. i.e .. if each factor in the model has been controlled. childhood mortality was 

about II percent higher for Wag Hemra Zone than Misrak Gojjam Zone. Recall that the 

lower childhood mortality that were observed for Wag Hemra Zone in the previous 

discussions (before the application of Trusse ll and Preston procedure) is reversed at this 

point. Such a reverse in the direction of difference in chi ldhood mortality between the two 

zones may be a result of the removal of the non-additive effect of the exposure term on 

childhood mortality. Thus, one can argue that the higher childhood mortality rates 

observed for Misrak Gojjam Zone before the application of the Trussell and Preston 
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I 
procedures may not b~ Jttributed to soc io-economic facto rs. but it may be due to the · 

longer exposure time to the risk of dying for children in Misrak Gojjam Zone compared to . 

Wag Henna Zone. In general. it can be said that chi ldhood mortality was higher for Wag 

Hernra Zone compared to Misrak Gojjam Zone, and the difference may be attributed to 

differences in the soc io-economic background characteristics of the two populations. 

Assessments of zonal variation in the interrelationship between ch ildhood 

mortality and its co variates have been made. In the descripti ve analys is, for almost all 

factor levels, childhood mort lity was higher for Wag Hemra Zone when compared with 

Misrak Gojjam Zone. [n fact. in urban areas, childhood mortality was re lat ively higher for 

Misrak Gojjam Zone as compared with Wag Hemra Zone fo r some exceptional fac tor 

leve ls. 

With regard to the multivariate approach, being a recent migrant, being divorced 

and single, and parity of women had shown a stati stically significant positive assoc iation 

with childhood mortality for each zone. Household size had shown a strong negative 

association with childhood mortality for each zone, but its magnitudes vary by zone. That 

is, for each additiona l member of a household childhood mortality decreased by about 9.9 

per cent and 36.7 per cent for Misrak Gojjam and Wag Hemra Zones, respec tively. 

Educational level had a negative assoc iat ion fo r each zone but its magnitude was 

statistically s ignificant only for Misrak Gojjam Zone. Availability of a radio in a 

household had also shown a negati ve association with childhood mort lity but its effect was 

statistically significant only for Misrak Gojjam Zone. 

Population density and percentage adult (15 years and older) literate population of 

the wereda had shown a statistically significant association with the survival chance of 

children, but their directions and magnitudes were different for each zone. Population 
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density. fo r instance. had shown a statisticall y signi ficant negati ve assoc iation for Misrak 

Gojjam Zone. but it had shown a statistically significant positive association for Wag 

Hemra Zone. Per cent adult literate population had shown a statistically significant 

positive association for Misrak Gojjam Zone, but it had shown a statistically meaningful 

negative impact for Wag Hemra Zone. Household economic and sanitation status did not 

show stati stically meaningful impact on childhood mortality., 

Some of the Ordinary Least Square (OLS) regression assumptions have been 

checked and some of these assumptions have been in the required directions except some 

minor deviations that may not have marked impact on the analysis. Therefore, one can use 

the study results to forward policy recommendations that can be used for population and 

development planning. 

6.2. Recommendations and Conclusion 

I . The study indicated that children born to women who were residing in drought prone 

and remote areas had a lower chance of survival. Thus, special efforts must be made in 

drought prone areas to introduce services likely to increase survival probabilities for .... 
. ~ . -

children. 

2. As we observe from the findings of various studies and from this study. educated 

mothers experience lower childhood mortality than non-educated mothers. Thus 

improvements in educational levels of women will have a marked role in childhood 

mortality decline. Hence, a method has to be devised to implement clear and strong 

education policies that can improve the status of women, without which change in 

attitude and practice towards better child care activities are difficult, if not impossible, 

to attain. 

81 

density. fo r instance. had shown a statisticall y signi ficant negati ve assoc iation for Misrak 

Gojjam Zone. but it had shown a statistically significant positive association for Wag 

Hemra Zone. Per cent adult literate population had shown a statistically significant 

positive association for Misrak Gojjam Zone, but it had shown a statistically meaningful 

negative impact for Wag Hemra Zone. Household economic and sanitation status did not 

show stati stically meaningful impact on childhood mortality., 

Some of the Ordinary Least Square (OLS) regression assumptions have been 

checked and some of these assumptions have been in the required directions except some 

minor deviations that may not have marked impact on the analysis. Therefore, one can use 

the study results to forward policy recommendations that can be used for population and 

development planning. 

6.2. Recommendations and Conclusion 

I . The study indicated that children born to women who were residing in drought prone 

and remote areas had a lower chance of survival. Thus, special efforts must be made in 

drought prone areas to introduce services likely to increase survival probabilities for .... 
. ~ . -

children. 

2. As we observe from the findings of various studies and from this study. educated 

mothers experience lower childhood mortality than non-educated mothers. Thus 

improvements in educational levels of women will have a marked role in childhood 

mortality decline. Hence, a method has to be devised to implement clear and strong 

education policies that can improve the status of women, without which change in 

attitude and practice towards better child care activities are difficult, if not impossible, 

to attain. 

81 

density. fo r instance. had shown a statisticall y signi ficant negati ve assoc iation for Misrak 

Gojjam Zone. but it had shown a statistically significant positive association for Wag 

Hemra Zone. Per cent adult literate population had shown a statistically significant 

positive association for Misrak Gojjam Zone, but it had shown a statistically meaningful 

negative impact for Wag Hemra Zone. Household economic and sanitation status did not 

show stati stically meaningful impact on childhood mortality., 

Some of the Ordinary Least Square (OLS) regression assumptions have been 

checked and some of these assumptions have been in the required directions except some 

minor deviations that may not have marked impact on the analysis. Therefore, one can use 

the study results to forward policy recommendations that can be used for population and 

development planning. 

6.2. Recommendations and Conclusion 

I . The study indicated that children born to women who were residing in drought prone 

and remote areas had a lower chance of survival. Thus, special efforts must be made in 

drought prone areas to introduce services likely to increase survival probabilities for .... 
. ~ . -

children. 

2. As we observe from the findings of various studies and from this study. educated 

mothers experience lower childhood mortality than non-educated mothers. Thus 

improvements in educational levels of women will have a marked role in childhood 

mortality decline. Hence, a method has to be devised to implement clear and strong 

education policies that can improve the status of women, without which change in 

attitude and practice towards better child care activities are difficult, if not impossible, 

to attain. 

81 

density. fo r instance. had shown a statisticall y signi ficant negati ve assoc iation for Misrak 

Gojjam Zone. but it had shown a statistically significant positive association for Wag 

Hemra Zone. Per cent adult literate population had shown a statistically significant 

positive association for Misrak Gojjam Zone, but it had shown a statistically meaningful 

negative impact for Wag Hemra Zone. Household economic and sanitation status did not 

show stati stically meaningful impact on childhood mortality., 

Some of the Ordinary Least Square (OLS) regression assumptions have been 

checked and some of these assumptions have been in the required directions except some 

minor deviations that may not have marked impact on the analysis. Therefore, one can use 

the study results to forward policy recommendations that can be used for population and 

development planning. 

6.2. Recommendations and Conclusion 

I . The study indicated that children born to women who were residing in drought prone 

and remote areas had a lower chance of survival. Thus, special efforts must be made in 

drought prone areas to introduce services likely to increase survival probabilities for .... 
. ~ . -

children. 

2. As we observe from the findings of various studies and from this study. educated 

mothers experience lower childhood mortality than non-educated mothers. Thus 

improvements in educational levels of women will have a marked role in childhood 

mortality decline. Hence, a method has to be devised to implement clear and strong 

education policies that can improve the status of women, without which change in 

attitude and practice towards better child care activities are difficult, if not impossible, 

to attain. 

81 



3. As we understood from thi s study. migration aggravates childhood mortality. 

Therefore. there is a need to devise methods by which the push facto rs could be 

minimized. if not removed. Among others, implementing rural based development 

strategy, which is, in fact , the development policy of the Government of Ethiopia 

and Regional States, may minimize the outflow of people from rural to urban 

areas .. 

4. Divorced mothers reported a higher proportion of children dead than the other 

groups of women. Therefo re. efforts have to be made to minimizes divorce rates. 

such as by improving the status of women with respect to dec ision making. 

5. Parity of women has a strong positive association with childhood mortality. Thus 

every effort that minimizes the level of fertility may reduce childhood mortlity . 

Hence. efforts have to be made to improve family planning programs that may 

have a signi ficant role in not only to bring fertility transition but also mortli ty 

transitions. 

Even if some important variables such as di sease status. nutrition status, etc .. of the 

child are not considered in t'l~ study, we have had some knowledge about levels. trends. 

di fferent ials and covariates of chil~hood mortality for the study areas. Such type of study 

. . 
at large scale, in terms of variable and area coverage, may have a great role fo r population 

and development planning that aimed at improved people 's we lfare in the Amara National 

Regional State . Thus, further studies concerning childhood mortality are highly 

recommended. 

82 

3. As we understood from thi s study. migration aggravates childhood mortality. 

Therefore. there is a need to devise methods by which the push facto rs could be 

minimized. if not removed. Among others, implementing rural based development 

strategy, which is, in fact , the development policy of the Government of Ethiopia 

and Regional States, may minimize the outflow of people from rural to urban 

areas .. 

4. Divorced mothers reported a higher proportion of children dead than the other 

groups of women. Therefo re. efforts have to be made to minimizes divorce rates. 

such as by improving the status of women with respect to dec ision making. 

5. Parity of women has a strong positive association with childhood mortality. Thus 

every effort that minimizes the level of fertility may reduce childhood mortlity . 

Hence. efforts have to be made to improve family planning programs that may 

have a signi ficant role in not only to bring fertility transition but also mortli ty 

transitions. 

Even if some important variables such as di sease status. nutrition status, etc .. of the 

child are not considered in t'l~ study, we have had some knowledge about levels. trends. 

di fferent ials and covariates of chil~hood mortality for the study areas. Such type of study 

. . 
at large scale, in terms of variable and area coverage, may have a great role fo r population 

and development planning that aimed at improved people 's we lfare in the Amara National 

Regional State . Thus, further studies concerning childhood mortality are highly 

recommended. 

82 

3. As we understood from thi s study. migration aggravates childhood mortality. 

Therefore. there is a need to devise methods by which the push facto rs could be 

minimized. if not removed. Among others, implementing rural based development 

strategy, which is, in fact , the development policy of the Government of Ethiopia 

and Regional States, may minimize the outflow of people from rural to urban 

areas .. 

4. Divorced mothers reported a higher proportion of children dead than the other 

groups of women. Therefo re. efforts have to be made to minimizes divorce rates. 

such as by improving the status of women with respect to dec ision making. 

5. Parity of women has a strong positive association with childhood mortality. Thus 

every effort that minimizes the level of fertility may reduce childhood mortlity . 

Hence. efforts have to be made to improve family planning programs that may 

have a signi ficant role in not only to bring fertility transition but also mortli ty 

transitions. 

Even if some important variables such as di sease status. nutrition status, etc .. of the 

child are not considered in t'l~ study, we have had some knowledge about levels. trends. 

di fferent ials and covariates of chil~hood mortality for the study areas. Such type of study 

. . 
at large scale, in terms of variable and area coverage, may have a great role fo r population 

and development planning that aimed at improved people 's we lfare in the Amara National 

Regional State . Thus, further studies concerning childhood mortality are highly 

recommended. 

82 

3. As we understood from thi s study. migration aggravates childhood mortality. 

Therefore. there is a need to devise methods by which the push facto rs could be 

minimized. if not removed. Among others, implementing rural based development 

strategy, which is, in fact , the development policy of the Government of Ethiopia 

and Regional States, may minimize the outflow of people from rural to urban 

areas .. 

4. Divorced mothers reported a higher proportion of children dead than the other 

groups of women. Therefo re. efforts have to be made to minimizes divorce rates. 

such as by improving the status of women with respect to dec ision making. 

5. Parity of women has a strong positive association with childhood mortality. Thus 

every effort that minimizes the level of fertility may reduce childhood mortlity . 

Hence. efforts have to be made to improve family planning programs that may 

have a signi ficant role in not only to bring fertility transition but also mortli ty 

transitions. 

Even if some important variables such as di sease status. nutrition status, etc .. of the 

child are not considered in t'l~ study, we have had some knowledge about levels. trends. 

di fferent ials and covariates of chil~hood mortality for the study areas. Such type of study 

. . 
at large scale, in terms of variable and area coverage, may have a great role fo r population 

and development planning that aimed at improved people 's we lfare in the Amara National 

Regional State . Thus, further studies concerning childhood mortality are highly 

recommended. 

82 



APPENDIXES 

Appendix I: Construction of Household Economic and Sanitation Status Indicators 

I. 1 Construction of proxy indicators for household economic status 

1.1.1 For Rural Areas: 

a) . High status: A household is grouped into a high status category: 

• If the wall of the housing unit is made of stone and cement, blockets or bricks, or 

• I f the roof of the housing unit is made of corrugated iron, or 

• If the number of rooms of the housing unit is 3 and above. or 

• If the household mostly used kerosene for cooking food 

b) Medium status: a household is grouped into a medium status category: 

• If any of the conditions in . 1. 1. l.a' don' t satisfied. and 

• If the number of rooms of the housing unit is 2, or 

• If the household used charcoal for cooking food. 

e) Low status: a household is grouped into a low status: 

• If an y of the conditions in . 1. 1. l.a ' and ' l.l.l.b ' don' t sati sfied , and 

• If the wall of the housing unit is made of wood and mud, wood and thatch or bamboo. 

and 

• If the roofofthe housing unit is made of thatch, wood and mud bamboo. and 

• If the number of rooms of the housing unit is I, and 

• If the household mostl y used fire wood, leaves, dung, or manure for cooking food. 
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1.1.2. For Urban Areas 

a). Hi~h Status: a household is grouped into a high status category: 

• If it is residing in its own housing unit, and the housing unit has the following 

characteristics: 

- the wall is made of stone and cement, or 

- the roof is made of concrete, or 

- the ceiling is made of chipwoodlboard, wooden or concrete or 

- the floor is made of wood tiles, plastic tiles or cement bricks, or 

- the number of rooms is 4 and above, or 

• if the household is residing in a rented housing unit and the amount of rent it is paying 

is Birr 20 and above, or 

• if the household mostly used electricity, gas. kerosene, electricity and kerosene or 

electricity and gas for cooking of food. 

b) Medium Status:- a household is grouped into a medium status category: 

• if the household is residing in its own housing unit and. the housing unit has the 

following characteristics: 

- if any of the conditions mentioned in ' 1.1.2.a· don't satisfied. and 

- if the ceiling is made of fabrics (sheets of cloths) or 

- if the floor is made of bamboo or 

- if the number of rooms are 2 or 3, or 

• if the household is residing in a rented housing unit, and the amount of rent it is 

paying is Birr IO to 19, or 

• if the household mostly used charcoal , wood and kerosene, wood and gas, electric and 

wood or electric and charcoal for cooking of food. 
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c) I qw Status: - a household is grouped into a low status category: 

• if the household is residing in its own housing unit with the following characteristics 

- the wall is made of wood/mud, wood/thatch, stone and mud or reedlbamboo and 

- the roof is made of corrugated iron, thatch, wood/mud or bamboo and 

- has no ceiling and 

-the floor is made of mud and 

- the number of rooms is onl y one, or 

• if the household is residing in a rented housing unit, and the amount of rent it is paying 

is Birr 0 to 9, and 

• if the household mostly used wood, dung, wood and charcoal or wood and dung for 

cooking of food. 

1.2. Construction of proxy indicators for household sanitation status 

1 ,2.1. For Rural Areas: 

a) Hi~h Status: - A household is grouped into a high status category: 

• If it was using tap water or toilet 

b). Medium Status: - A household is grouped into a medium status category: 

• [f it was using water from protected well or separate kitchen 

c) Low Status: - A household is grouped into a low status category : 

• if it was using water from unprotected well or river, and 

• if it has no toilet and 

• if it has kitchen with animals or has no kitchen . 
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1.2.2. For Urban Areas: 

a) Hi!;h Status:- A household is grouped into a high status category: 

• If it was using tap water, or 

• it was using modem private or shared kitchen, or 

• if it was using flush private or shared toilet, or pit private toilet. 

b) Medium Status: A household is grouped into a medium status category: 

• lf any of the conditions mentioned in ' 1.2.2 .a· don' t satisfied, and 

• if it was using water from protected well. or 

• if it was using traditional private or shared kitchen, or 

• if it was using pit shared toilet. 

c). Low Status: A household is grouped into a low status category: 

• If any of the conditions in '1.2.2.3 ' and · 1.2.2 .b' don't satisfied and 

• if the household used water from unprotected well or river and 

• if it has no kitchen and toilet. 

Appendix II: Index of Childhood Mortality (Proportional Factor) By Age Groups of 
Mother and Zone: 1994 

Age Groups Mistak Gojjam Zone Wag Hemra Zone Percentage Difference 
I 2 3 4- (2-3)/3 x 100 

15 - 19 0.9769 0.9277 5.30 
20 - 24 0.9271 0.8865 4.58 
25 - 29 0.9914 0.9822 0.94 
30 - 34 10648 1.1238 -5 .25 
35 - 39 10925 1.2456 -1 2.29 
40 - 44 11640 1.2091 -3 .73 
45 - 49 11076 1.2796 -13.44 
~ Calculated by the author from 1994 Ce nsus data tape 
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Appendix III: Calculation of Expected Proportion Dead (PD'):Coal-Demeny, West 
Model Life Table with Sex Ratio 1.05. 

3.1. Misrak Gojjam Zone 

Age of Ageof Rural (Level - 12.0. eo - 46 .0) Urban (Level - 14.3, eo- 51.6) 
Mothers. Child. 

1 x q'(x) k' (i) PO' ( i) - q' (x) k' (i) PO' (i) 
q' (x)/k' (i) 

15-1 9 I 0. 1438 0.93 2 0. 1544 0.1 11 5 1.064 0.1047 

20-24 2 0.1804 1.008 0. 1789 0.1375 1.106 0.1242 

25 -29 3 0.1965 0.992 0. 1982 0. 1490 1.058 0.1409 

30-34 5 0.2150 1.0 11 0.2 126 0.1622 1.062 0 .1 527 

35-39 10 0.2337 1.033 0.2263 0.1768 1.080 0.1638 
40-44 15 0.2474 1.022 0.2422 0.1877 1.068 0.1758 

45 -49 20 0.2661 1.013 0.2626 0.2032 1.059 0.1919 
Source. Calcu ldted by the author from 1994 Census data tape 

3.2. Wag Hemra Zone 

Age of Age of Rural (Level -1 4.0, eo-5 1. 0) Urban (Level - 14.4. eo- 52.0) 
Mothers. Child. 

1 x q'(xl k' (i) PO' (i) - q' (x) k' (i) PO' (i) 
q' (x)Ik' (i) 

15-1 9 I 0.11 52 0.966 0. 1194 0.1102 1.062 0.1037 
20-24 2 0.1425 1.0 I I 0.1410 0.1358 1.003 0.1354 
25-29 3 0.1545 0.987 0.1566 0.1472 0.959 0. 1535 
30-34 5 0.1683 1.004 0.1675 0.1601 0.973 0.1646 
35-39 10 0.1834 1.025 0.1789 0. 1746 0.991 0.1762 
40-44 15 0. 1946 1.0 14 0. 1920 0. 1853 0.979 0. 1893 
45-49 20 0.2 106 1.006 0.2094 0.2007 0.972 0.2066 

Source. Calculated by the author from 1994 Census data tape 
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Appendix IV: Health Facilities, Manpower Directly Related to Health and Ratios to 
Population 

6 I' Distribution of Health Facilities by Zone 
Misrak Gojjam Wag Hemra Ratio of 1996 

Health Facility/Diseases (Facility: Population) 

1996 1998 1996 1998 Misrak Wag 
Goljam Hemra 

Projected Population 1783703 1871 377 288652 302324 - -
Hospital I I - I I: 1783703 0:288652 

Hospital Beds 60 - - - 1:481 1 0:288652 

Health Centers 3 4 I 2 1:594568 1:288652 

Health Center Beds 20 - 7 - 1:89 185 1:41236 

Clinics (Health Stations) 66 57 2 1 19 1:27026 I: 13745 

Health Post 25 15 - - 1:71348 0:288652 

Drug Shops 24 - I - 1:7432 1 1:288652 

Malaria: 
- Malaria Cases Reported 10322 - 522 - - -
- Death Duc to Malaria Among Cases 

Reported 78 - 8 - - -
(0.76%) ( 1.68%) 

Sru!=: Ministry of Health. ]'ill: Excluding private organizatIOns 

62' Distribution of Professions by Zone 
Misrak Wag Ratio (No . Of 

Profess ions Gojjam Hemra Professionals: 
- Populat ion) 

.. 
1998 1998 :VI israk Wl1g 

Gojjal11 Hclllr~l 

Projected Population 1871377 302324 - -
Physician-s (Doctors) - - -- 18 4 I: 103965 1 :75581 

Nurses 104 19 I: 17994 I: 15911 

Health Assistants 261 57 1:7170 1 :5304 

Tota l Health Related Professionals 430 106 1:4352 1 :2852 
Slll!=: MiniStry of Hea lth . 1i6: Excluding private organi zations 
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Appendix V: Female Populations According to Different Responses Concerning 
C hildren Ever Born : 199-' 

Female Population Proportion of Women With 
Age Groups of Women TOla l No. Zero Parity Zero Par ity Not Staled 

Parity Not Slated 
Misrak Gojj a m Zone 

15-19 18831 14492 249 0.7696 0.0132 
20-24 14194 . 4332 145 0. 3052 0.0102 
25-29 12814 1405 76 0.1096 0 .0059 
30-34 9957 5 11 32 0.0513 0.0032 
35-39 8877 325 2 1 0.0366 0.0024 
40-44 7177 258 24 0.0359 0.0033 
45-49 515 1 168 18 0.0326 0.0035 

Wag Hemra Zone 
15-19 2813 2293 189 0.8151 0.0672 
20-24 2432 884 85 0.3635 0.0350 
25-29 2299 347 43 0.1509 0.0 187 
30-34 201\ 152 19 0 .0756 0.0094 
35-39 1599 107 17 0.0669 0.0 106 
40-44 1358 100 14 0.0736 0.0 103 
45-49 900 8 1 15 0.0900 0.0167 

- .. Source . Calculated by the aUlhor from 199-1 (tnSlIs data tape 
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