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Summary of the thesis  

Background: Although there is documented reduction in under-five mortality in the country 

(Ethiopia), the mortality rates are still high that about one in every 21 Ethiopian children die 

before their first birthday and one in every 15 children die before their fifth birthday. Besides, it 

is clear that efforts should be continued to sustain the reduction of mortalities to achieve the 

newly endorsed sustainable development goals (SDGs) target. The death of a child is one of the 

most stressful events that a mother may experience during the course of her lifetime and may 

lead to sustained mental health effect. Studies investigating post child loss maternal mental 

health status in developing countries, particularly in Ethiopia are rare. There are inconsistencies 

with regard to determinants of under-five mortality found by few previous studies.  As 

Demographic Surveillance System (DSS) sites are becoming sources of evidence for magnitude 

and cause of mortalities in areas where vital event registrations are lacking (especially in Africa, 

Asia and Oceania), mortality rates in such sites in comparison with non-DSS areas need to be 

investigated. As the Arba Minch DSS is new, mortality studies in general and determinants of 

under-five mortality and its relation with maternal mental distress in particular are limited. All 

these call for investigating determinant factors of childhood mortality and its effect on maternal 

mental wellbeing to strengthen existing ones and design new interventions gearing to the specific 

context/community for sustained reduction of mortality and improvement of maternal mental 

well-being for attainments of maternal and child health related targets of SDGs. 

Objective: To assess the magnitude and determinants of under-five mortality and its association 

with maternal mental distress in Gamo Gofa Zone, Southern Nations, Nationalities and People’s 

Region, Ethiopia. 

Methodology: Mixes of methods were utilized to address each of the specific objectives. 

Accordingly, prevalence (simple cross-sectional) study- to assess the prevalence of childhood 

mortality, matched case control (deceased under-five children as cases and two live under-five 

children as matched controls) - to determine determinants of under-five mortality and 

comparative cross-sectional (mothers with child death as exposed and two mothers with live 

child as matched unexposed) - to determine the effect of child death on maternal mental health 

were implemented. The study took place in 2014. The study populations were under-five 
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children and their respective mothers.  For the prevalence study, a census of selected kebeles (the 

smallest administrative units) was conducted and additional data from the Arba Minch DSS 

database were identified. Accordingly, a total of 20,161 under-five children were identified and 

included for the prevalence analysis. A total of 381 cases and 762 controls for the case control 

study were included. For the comparative cross sectional study, 356 exposed and 712 unexposed 

were included. Maternal mental distress was assessed with the World Health Organization’s 

(WHO’s) self-reporting questionnaire (SRQ-20). Data were entered using Epi Info Version 3.5.1 

and analysis was performed by open-epi version 2.3 and STATA 11 as appropriate. In all cases, 

weighted analysis was conducted to account for unequal selection probability. Chi-square with 

the corresponding p-value was determined to assess bivariate association between the dependent 

and the independent variables for the first objective. Extended Mantel-Haenszel chi-square for 

linear trend was performed to assess presence of linear trend in under-five mortality and maternal 

mental distress. Bivariate and multivariable conditional logistic regression was applied to assess 

predictors of under-five mortality and maternal mental distress.     

Result: The overall weighted under five, infant and neonatal mortalities with their corresponding 

95% confidence intervals were: 42.76(39.56-45.97), 33.89(31.03-36.76) and 18.68(16.53-20.83) 

per 1000 live births, respectively. Majority (82%) of neonatal deaths occurred within the first 

seven days of life. Under-five mortality was found to be significantly higher among non-DSS 

rural kebeles (52/1000 live births) and overall rural kebeles (43.1/1000 live births). 

Maternal education of grade nine and above (adjusted odds ratio (AOR) of 0.34(0.16-0.72)), 

maternal marital status of separated/divorced or widowed (AOR of 3.60(1.23-10.47)) and 

paternal occupation of daily laborer (AOR of 2.34(1.29-4.23)) were distal factors significantly 

associated with under-five mortality. Lack of a separate kitchen for cooking was environmental 

contamination related factor that was significantly associated with under-five mortality (AOR of 

1.77(1.16-2.70)). Among maternal and child related factors: previous birth interval (AOR of 

0.48(0.28-0.82) for 24-36months and AOR of 0.46(0.26-0.79) for more than 36 months), history 

of child death before the index child (AOR of 1.97(1.07-3.61)), being multiple birth (AOR of 

13.72(5.26-35.79)) and live birth after the index child (AOR of 5.06(2.80-9.16)) were 

significantly associated with under-five mortality. Among personal illness control related factors: 

lack of post natal care (AOR of 2.27(1.25-4.11)), immunization status of the child (AOR of 
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3.62(2.02-6.50) for partially immunized and AOR of 11.02(5.16-23.53) for not immunized) and 

lack of vitamin A at least once after six months of age (AOR of 7.61(4.72-12.26)) were 

significantly associated with under five mortality. Lack of breastfeeding (AOR of 8.09(4.08-

16.05)) and delaying of first bath after birth (AOR of 0.50(0.34-0.73)) were also significantly 

associated with under-five mortality. Unexpectedly, factors such as place and assistant of 

delivery were not significantly associated with under-five mortality. Mothers who lost their 

children had significantly high rate of mental distress than their counterparts (AOR of 1.84(1.11-

3.04). Similarly, mothers with child loss reported a significantly high rate of suicidal ideation 

(23.3%), p-value of 0.003.  

Conclusions and Recommendations: Mortality rates identified in the current study are lower 

than other previous reports in the country. Significant number of children died during their early 

days of life. Socioeconomic factors like maternal education, husband occupation and marital 

status of mothers are shown to significantly affect childhood mortality. Factors such as having 

separate kitchen, post natal care, long birth interval, delaying first bath after birth, immunization 

and supplementation of vitamin A for children older than six months were among proximate 

factors which were significantly associated with low under-five mortality. Significantly high 

proportions of women with child loss were suffering from mental distress compared to those 

without child loss, including higher rate of suicidal attempts.  

Strengthening of maternal and child health interventions during pregnancy, delivery and 

postnatal period is recommended in order to mitigate majorities of neonatal mortalities that occur 

during early day of life. Investing on maternal education by targeting those at risk is crucial and 

may help to avert majority of childhood mortality. In order to maintain reduction of childhood 

mortality beyond post millennium development goals and attain the newly endorsed SDGs’ 

targets, promotion of having a separate kitchen and strengthening of maternal and child health 

interventions, such as post natal care, family planning, immunization and supplementation of 

vitamin A for children older than six months is highly recommended. Screening of maternal 

mental health problems by incorporating simple common mental distress assessing tools such as 

SRQ into the maternal and child health care programs of health facilities, that is guided by 

stronger local evidences may have significant effect in reducing the impact of maternal mental 

health problems in the community. 
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1. Introduction 

1.1. Background of the study  

The progress made towards achieving the health-related Millennium Development Goals 

(MDGs) varies, both between countries and across the range of different goals. The target related 

with under-five mortality (reduction by two thirds) is the one with substantial progress, in terms 

of the proportion of the target achieved. Under-five mortality rates declined by more than half 

from 1990 to 2015, falling from an estimated 91 deaths per 1000 live births to 43 deaths per 

1000 live births, respectively (1, 2). Much of that reduction has been achieved in recent years, 

with the rate of decline increased from 1.8 percent in 1990-2000 to 3.9 percent in 2000-2015 (2). 

Despite such achievements, child survival remains an urgent concern globally (2, 3). 

Unacceptably, about 16,000 children still die every single day globally. The level of under-five 

mortality remains high in certain regions of the world, especially in Southern Asia and sub-

Saharan Africa. Sub-Saharan African Region continues to be the Region with the highest rate of 

under-five mortality. For instance, in 2015 the under five-mortality rate in sub-Saharan African 

Region was the highest in the world, 83 deaths per 1,000 live births, nearly 14 times the average 

in developed countries (2).  

Unless accelerated efforts to tackle childhood morbidity and mortality (by addressing equity) are 

undertaken in the coming years, it is anticipated that almost 70 million children will die before 

reaching their fifth birthdays by the year 2030 (the deadline for the Sustainable Development 

Goals (SDGs)) (3). It is also urgently recommended to accelerate the pace of progress to achieve 

the SDGs target of under-five mortality rate of 25 or fewer deaths per 1,000 live births by 2030, 

particularly in high mortality countries in sub-Saharan Africa. It is anticipated that a total of 47 

countries need to increase their pace of progress to achieve the SDG target of under-five 

mortality rate. Among those, 34 are in sub-Saharan Africa (2).  

In recent years, child mortality in Ethiopia is reported to show a decrement. For instance, infant 

mortality declined by 39 percent over the 15-year period between the 2000 Ethiopian 

Demographic and Health Survey (EDHS) and the 2011 EDHS, from 97 deaths per 1,000 live 

births to 59 deaths per 1,000 live births. Under-five mortality also decreased by 47% during the 
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same period (declined from 166 deaths per 1,000 live births to 88 deaths per 1,000 live births) 

(4). The decline reported to be continued in the recent EDHS with infant and under-five 

mortality of 48 and 67 deaths per 1,000 live births, respectively. Although such decline has been 

reported, child mortality rate in Ethiopia remains to be among the highest in the world. As a 

result, about one in every 21 Ethiopian children dies before his/her first birthday, and one in 

every 15 children dies before the fifth birthday (5). Mortalities in Southern Nations, Nationalities 

and People’s Region (SNNPR) were among the highest in the country. Under five, child, infant, 

post neonatal and neonatal mortalities in the Region were 116, 41, 78, 41 and 38 per 1000 live 

births, respectively (4). 

Mental health is an inseparable part of public health and significantly affects countries and their 

human, social and economic capital (6). Good mental health allows for cognitive and emotional 

flexibility, which are the basis for social skills and resilience in the face of stress. This mental 

capital is vitally important for the healthy functioning of families, communities and society (6). 

Common mental disorders such as anxiety and depression are the third leading causes of disease 

burden globally for women between 14 and 44 years of age (7). By 2030, these are expected to 

rise to first place, ranking above heart disease and road traffic injuries (8). 

Maternal mental disorders are approximately three times more prevalent in low- and middle-

income countries (LMICs) than in high-income countries (HICs), where the related burden of 

disease estimates range between 5.2% and 32.9% (9, 10). In HICs, maternal suicide is the 

leading cause of death during the perinatal period, and while there is a relative dearth of 

information about maternal suicide in LMICs, they are assumed to be high (11). 

A series of studies have demonstrated that the impact of mental health problems in pregnant 

women, and up to one year after childbirth, in LMICs differed from what was known from HICs 

(11),  in two important aspects: 1) The prevalence of maternal mental disorders is significantly 

higher in LMICs and 2) the impact on infants goes beyond delayed psycho-social development 

and also includes low birth weight, reduced breast-feeding, hampered growth, severe 

malnutrition, increased episodes of diarrhea and lower compliance with immunization schedules.  

In addition to the economic losses that mental disorders will bring, maternal mental disorder will 

have impact on the wellbeing of children and the family as a whole. Studies have shown that 
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early childhood failure to thrive, as indicated by under nutrition and stunting in infants, is 

independently associated with depression in mothers (12, 13). Maternal mental health problem 

was shown to have devastating effect on the subsequent pregnancy outcome in terms of fatal 

congenital malformation, stillbirth and neonatal death (14). Untreated maternal mental illness 

affects infant and child growth (13) and the quality of child care (12), resulting in compromised 

child development (10, 15). 

 Depression in mothers may also lead to increased maternal mortality, both through adversely 

affecting physical health needs as well as more directly through suicide. However, the earlier 

these conditions are recognized and addressed, the greater the chances of minimizing their 

impact (11, 16). It has also been shown that brief counseling can significantly reduce morbidity 

in parents after child death (17). 
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1.2. Statement of the problem  

Investing on child health interventions not only saves lives and averts sufferings, but also 

improves the potential of children, their communities and countries. In other words, when the 

health systems of  a country fail to prevent childhood illnesses, the country pays a price in the 

form of treatment costs and lost future productivity (3).  

Progress in child survival worldwide has been described as one of the greatest success stories of 

international development, with child deaths being almost halved over the last two decades 

compared to the 1990 MDGs baseline. Despite such achievements, unacceptably still high 

number of children die before celebrating their fifth birth date, especially in Southern Asia and 

sub-Saharan Africa (1, 2). The Sub-Saharan African Region is the region with the highest rate of 

under-five mortality in the world. For instance, in 2015 the under five-mortality rate in sub-

Saharan African Region was 83 deaths per 1,000 live births, nearly 14 times the average in 

developed countries(1, 2). As a result, accelerated and sustainable effort for tackling this 

unacceptable high mortality is recommended by international organizations by maintaining the 

momentum established during the MDG era (1, 2).  

Following the end of the MDGs era, the international community laid a framework to reduce 

under-five mortality globally by setting a target to reduce the number of children who will die 

before their fifth birthdate to be less than 25 per 1000 live births. Unless accelerated efforts are 

taken, it is anticipated that more children will continue to die and the SDGs will not be achieved 

by 2030. By now 79 countries have under-five mortality rates above the SDG target of 25 under-

five deaths per 1000 live births (1). Continued investigation of childhood mortality and its 

determining factors will help policy makers, managers and implementers of child health 

intervention to design and re-design effective strategies for accelerated efforts to achieve the 

targets.   

Ethiopia is one of the countries with better progress in achieving the MDG target of reducing 

under-five mortality by two thirds in the past two decades. However, the problem in the country 

is among the highest in the world. The country is among the 79 countries with under-five 

mortality rates above the SDG target of 25 under-five deaths per 1000 live births. Ethiopia is 

among the top 37 countries with highest under-five mortality in the world, with an estimated 
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under-five mortality of 59 deaths per 1000 live births in 2015 (3), which is slightly less than the 

latest EDHS report of 67 per 1000 live births (5).  

The country has envisioned to reduce under five mortality rate to 29/1,000 live births in 

2019/2020 through its latest “National Newborn and Child Survival Strategy (2015/16-

2019/20)”. Through “Promise Renewed Child survival Roadmap”, the country also aims to end 

preventable child death with the goal of dropping under-five mortality rate to less than 20/1,000 

live births by 2035 (18). All these call for continued and high impact evidence based 

interventions in the years to come. 

Wide regional and place of residence variations in under-five mortality in the country have been 

documented. Under-five mortality rates range from 53 in Addis Ababa to 169 per 1,000 live 

births in Benishangul-Gumuz. The rate of under-five mortality for rural children was 1.4 times 

higher than that for urban children (114 vs 83 deaths/1000 live births) (4). Such disparities in 

child survival are also a global issue and addressing them is an urgent global (3) and national 

(18) recommendation, by prioritizing those at greatest need for fulfillment of the SDGs targets 

(3). This requires much greater disaggregation of evidence by factors for such variations such as 

geographic locations (1). 

SNNPR is one of the regions with high under-five mortality in the country with 116 per 1,000 

live births (4). It’s being a home to a wide variety of culturally different ethnic groups, the 

mortality rate and child care practices in SNNPR are expected to vary from place to place. Such 

variation calls for more local studies for better understanding of the problem and to design 

context specific interventions.     

Different factors have been implicated for the continued high rate of under-five mortality. Henry 

Mosley and Lincoln Chen (19) developed and proposed an analytic framework for the study of 

determinants of child mortality, that would integrate the two research methodologies (social 

science research, which focuses largely on the roles of socioeconomic and cultural factors in 

child deaths, and medical research, which focuses on specific disease processes and use 

morbidity as the most common outcome variable). The conceptual framework has an idea that all 

background (socio-economic and cultural) variables have to operate through a limited set of 

proximate determinants that directly influence the risk of disease and the outcome of disease 
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processes (19). The idea of proximate determinants (or intermediate variables) analytic 

framework was first introduced by Davis & Blake (20) and later applied by Bongart (21) for the 

study of fertility. They argued that any social factor influencing the level of fertility had to 

operate through proximate/ intermediate variables (20, 21).  

Most studies investigating determinant factors of child mortality in developing countries, 

including Ethiopia are context insensitive (22-27), they either are not comprehensive in 

controlling context level factors or do focus on individual factors rather than 

contextual/community level factors or consider these factors as individual variables. Among 

others, the following two measures could help address this problem, 1) at design stage matching 

the study participants by context level variable, which has additional advantage of controlling 

known and unknown confounding variables; 2) controlling context level variables during 

analysis by using appropriate statistical methods that allow controlling of clustering effect, such 

as multi-level analysis. In this study, the two groups (cases vs controls) were matched by place of 

residence and applied conditional logistic regression in the analysis after assessing presence of 

clustering effect. Some of the studies done in the past were also cross-sectional in design (25-

28).  

Many studies have shown that persons exposed to stressful life events experience mental health 

problems at a rate higher than that observed in the general population (29-32). For example, 

abortion was shown to be associated with an increase in the risk of mental disorders; women who 

had had abortions had rates of mental disorder that were about 30% higher. But, there were no 

consistent associations between other pregnancy outcomes and mental health (33).  

Large scale longitudinal studies of widowhood showed that major bereavement can seriously 

affect mental health (34-37). Taken together, these studies suggest that up to one-third of the 

bereaved may manifest serious psychological disturbance within two months of the death. One to 

two years later, up to one-fifth can be expected to report such disturbances. Notably, this mainly 

seems to reflect ongoing distress, in that depression soon after the loss appears to predict later 

depression (35). It has also been shown that death of a loved one can be an extreme stressor, 

particularly when the death is sudden, when there is evidence of intentional harm and body 

mutilation, and when the deaths occur among children (38, 39). 
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The death of a child is, undoubtedly, a highly traumatic life event for parents. Such traumatic 

pressure is expected to be more notable for mothers (40, 41) as it is the mother who carry the 

child in her womb and directly feel the pain of labor. The death of a very young child, as in the 

case of stillbirth and neonatal death, has been shown to have the potential to invoke severe 

emotional distress in parents (42, 43).  

It has also been shown that, miscarriages, induced termination of pregnancy and stillbirths all 

provoke a grief reaction, however, the degree of grief has been directly related to the length of 

gestation and to whether it was a wanted child or not (44). Mothers with no later pregnancy and 

third and above in the birth order of the still birth were found to have high risk of depression 

(45). It has also been demonstrated by other studies that, there is an impact of the death of a baby 

on women's mental health (41, 46) and as a result, bereaved mothers were found to be at 

increased risk for psychological distress at 2, 8, 15 and 30 months after their loss than mothers 

with live children (46).  

It is also shown that the risk of psychiatric hospitalization is high among parents with child 

death, especially mothers (40). The effects of the death of a child are shown to be longstanding 

(47). There is strong evidence, however, that all such life events do not invariably cause 

psychological disturbance. Even following highly traumatic events, such as the death of a 

spouse, only minorities of individuals appear to develop serious or ongoing psychological 

disorder (34, 35, 48, 49). The effects are expected to be context dependent. The association 

between child loss and maternal mental distress in Ethiopia has not been investigated and 

documented yet.   

In summary, studies investigating determinant factors of child mortality in developing countries, 

including Ethiopia are context insensitive, they mainly focus on individual factors rather than 

contextual/community level factors or consider them as individual variables, and are cross-

sectional in design. And most of them are based only on few kebeles (smallest administrative 

Units) of Demographic Surveillance System (DSS) sites. Owing to changes in life style of the 

population and variation in child survival across nations and sub-national regions, factors 

affecting childhood mortality may vary by place and time. Therefore, continuous monitoring of 

determinant factors of childhood mortality is crucial.  
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Some studies have shown that stressful events like child death have effect on mental health of the 

victim, however, not all such events are found to have similar effects. Besides, as the prevalence 

and impact of maternal mental health on the wellbeing of children is different between developed 

and developing countries, it may have a different relation with child death in the two settings.  In 

addition, the relationship between child death and maternal mental health has not been well 

investigated in developing countries in general and in Ethiopia in particular. This study is hence, 

envisaged to throw additional insight in to the problems.  
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1.3. Rationale of the study 

Reduction of child mortality has continued to be a global public health priority and one of SDGs 

targets (3). Disparities in childhood mortality continue to exist globally (3) and nationally (4). 

Reducing such disparities is one of the strategies recommended for achieving under-five 

mortality related SDGs target (3, 18). This calls for more local studies for better understanding of 

the problem and design context specific interventions.  

Because of the change in life style of the population and variation in child survival across nations 

and sub-national regions (2, 4), there is an apparent need for periodic and context specific 

childhood mortality studies to monitor the changing trends in magnitude, cause and precipitating 

factors for designing new strategies and re-designing existing ones.  

Although there is documented reduction in child mortality and indication of the achievement of 

child health related MDG target by the country (Ethiopia) (50), accelerated efforts should be 

continued to sustain the reduction in order to reach the SDGs’ target of 25 deaths per 1000 live 

births by 2030 (3).  Continued investigation of the extent and determinants of childhood 

mortality to identify areas to be focused on and prioritized for subsequent and targeted 

interventions are crucial for such accelerated efforts.  

Except for the two studies which tried to compare childhood mortalities between DSS and EDHS 

data (51, 52), most of under-five mortality studies conducted in the country were based only on 

few kebeles (smallest administrative Units) of Demographic Surveillance System (DSS) sites 

(53-56). This study assessed the magnitude and determinant of childhood mortality by including 

large number of both DSS and non-DSS kebeles and compared mortalities between DSS and 

non-DSS kebeles, which will be an important input for national and international evidence to 

understand the situation in the two sets of communities (DSS vs non-DSS), as DSS sites are 

becoming source of mortality evidences in resource limited settings. 

There is evidence that common mental health problems, including depression and anxiety, are 

two to three times more prevalent among pregnant women and mothers of infants in resource 

constrained settings than in high-income countries (57). Their negative impacts on children are 

also shown to be severe and different in developing countries (11). As a result, the effect of child 
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death on maternal mental health is expected to be context dependent. In Ethiopia, studies 

investigating the extent and associated factors of the problem among bereaved mothers are 

lacking. 

Showing the extent of the problem may help to attract policy directions in order to intervene, as 

the recovery process with appropriate psychiatric intervention is shown to be accelerated and that 

helps to settle an uncomplicated grief reaction (58). Besides, it may help to highlight the indirect 

impact of reduction/prevention of child mortality on the maternal mental wellbeing which is 

expected to have a positive impact on the development of the nation as depression is associated 

with substantially reduced quality of life and functional capacity of the women (57). Previous 

studies established the negative effect of maternal mental distress on child wellbeing and 

survival. Showing the other direction (effect of child death on maternal mental distress) may 

shed light on the vicious nature of the problems and the synergistic benefit of an intervention 

targeting maternal mental distress and childhood mortality.  

As Arba Minch DSS, which is established as a field research laboratory for the Arba Minch 

University, is a relatively young DSS site in the country, there have been very few researches 

undertaken so far. Researches related to determinants of under-five mortality and maternal 

mental health in general and the relationship between child death and maternal mental distress in 

particular were lacking in the area.    

Therefore, this study ventured to investigate the magnitude of childhood mortality and its 

predicting factors in southern Ethiopia by including the kebeles of Arba Minch DSS sites. The 

study also investigated the association between child death and maternal mental distress. The 

study aimed to identify areas to be focused on in terms of programmatic and policy directions in 

order to sustain the reduction of childhood mortality and improve maternal and child health 

status beyond MDGs and attain maternal and child health related SDGs targets. It also aimed to 

fill the gaps that existed in the country in general and in the study area in particular in terms of 

discrepancies or absence of evidence for determinants of childhood mortality and association 

between child loss and maternal mental distress by providing representative but also more 

localized evidences.  
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1.4. Literature review 

The literature review was made with the objective of identifying researches/literatures on child 

mortality in general and determinant factors of child mortality in particular in order to understand 

the problem and identify any research gaps in the area. It also aimed to identify 

researches/literatures assessing the relationship between stressful life events particularly child 

death and mental health of the mother. To capture all relevant literature, all possible electronic 

and paper based sources were searched. For example, electronic sources such as: 

Medline/PubMed, Google scholar, the Cochrane database for clinical trial and systematic review 

and database of local journals were searched. Hand search of local paper based journals/sources 

were made to access other published and unpublished relevant literatures. The search was also 

supplemented by examining the bibliographies of the reviewed articles. The literatures were 

organized using EndNote version 6 software.           

1.4.1. Magnitude of under-five mortality  

Child mortality continues to decline in many countries; the number of children dying before 

reaching the age of five decreased from over 12.7 million in 1990 to 5.9 million in 2015 

worldwide (2). The global under-five mortality rate declined by 53 percent from 91 to 43 per 

1,000 live births in this period (2). The rate of reduction in under-five mortality accelerated in the 

last decades globally, annual rate of reduction increased from 1.8 percent in 1990–2000 to 3.9 

percent in 2000–2015 (2). 

Despite such progress and decline in child mortality worldwide, many countries did not achieve 

the child mortality related target of MDGs. Some 50 of the 75 Countdown countries (countries 

with high child mortality (under-five mortality rate of >=90 per 1,000 live births or >=50,000 

child deaths a year in 2004)) were projected to fail to achieve the child mortality reductions 

required by MDG 4 (59). Unless actions are designed differently by addressing inequity, it is 

anticipated that almost 70 million children will die before reaching their fifth birthdays by the 

year 2030 (3). The gap between developed and developing countries will also continue in the 

SDGs era (3). 
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Inequities in child mortality between high income and low income countries continue to be high. 

In 2015 the under five-mortality rate in low income countries was 76 deaths per 1,000 live births, 

more than 10 times the average rate in high income countries (7 deaths per 1,000 live births) 

(60).The highest being in the WHO African Region (81 per 1000 live births), more than 7 times 

higher than that in the WHO European Region (11 per 1000 live births). Many countries in this 

Region still have very high under-five mortality. This Region is home to six of the seven 

countries with an under-five mortality rate above 100 deaths per 1,000 live births (60).  

In Ethiopia, infant mortality was reported to have declined by 39 percent over the 15-year period 

between the 2000 EDHS and the 2011 EDHS, from 97 deaths per 1,000 live births to 59 deaths 

per 1,000 live births (4). Under-five mortality also decreased by 47% during the same period 

(declined from 166 deaths per 1,000 live births to 88 deaths per 1,000 live births) (4). These 

figures reported to be declined to 48 and 67 deaths per 1,000 live births during EDHS 2016, for 

infant and under five children respectively (5). Although such decline has been reported, child 

mortality rate in Ethiopia has been among the highest in the world. Ethiopia was among five 

countries where almost half of global childhood mortality occurred in 2015 (3). It is also among 

the 79 countries with under-five mortality rate above 25 (SDGs target) (60).  

According to the EDHS 2011 Report, the neonatal mortality rate was 37 deaths per 1,000 live 

births, the post-neonatal mortality rate was 22 deaths per 1,000 live births, and the perinatal 

mortality rate was 46 per 1,000 pregnancies (4). The 2016 EDHS indicated that neonatal and 

post-neonatal mortality rates also have declined to 29 and 19 deaths per 1,000 live births, 

respectively (5). Because of recall and selective omission biases, the EDHS report acknowledged 

that the findings may suffer from distortion of the age pattern of mortality and the possibility of 

underestimation of mortalities (4). 

There are wide regional and residence setting variation in under-five mortality in the country. 

Childhood mortality in the country is higher in rural areas (114 death per 1000 live births) than 

in urban areas (83 death per 1000 live births) (4). Under-five mortality rates range from a low of 

53 per 1,000 live births in Addis Ababa to a high of 169 per 1,000 live births in Benishangul-

Gumuz. Under-five mortality is also relatively high in Affar, Gambela, and Somali (4). 

12 
 



Under-five mortality in SNNPR is among the highest in the country with 116 deaths per 1000 

live births. Child, infant, post neonatal and neonatal mortalities in the Region were 41, 78, 41 

and 38 per 1000 live births, respectively (4). Being home to a wide variety of culturally different 

ethnic groups, mortality rates and child care practices in SNNPR are expected to vary from place 

to place. 

A relatively recent study at DSS site of Butajira, central Ethiopia, reported an infant mortality 

rate of 62/1000 live births (53), though its main objective was not to assess the magnitude of 

infant mortality. In another DSS site based study done in Dabat, Northern Ethiopia, the risk of 

infant death was 93.5 per 1,000 live births, whereas under-five mortality was 130 per 1,000 live 

births (61).  

Another community based study in the northern part of the country reported neonatal, post 

neonatal, infant, child and under five mortality rates of 37, 30, 67, 33 and 99 per 1000 live births 

respectively (62). A DSS based study in the South Western part of the country also reported 

neonatal and infant mortality rates of 38 and 76.4 per 1000 live births, respectively (55). No 

study was found which assessed the magnitude and determinants of under-five mortality in the 

current study area. However, one study which assessed maternal and neonatal mortality rate 

only, in one of the district of Gamo Gofa Zone, reported a neonatal mortality ratio of 27 per 1000 

live births (63).  Overall, Ethiopia has shown progress in the reduction of under-five mortality in 

the last two decades. However, under-five mortality rate is still among the highest in the world 

and that warrants sustained interventions to enhance reduction beyond the MDGs.  

1.4.2. Determinants of under-five mortality  

1.4.2.1. Socioeconomic-demographic and environmental contamination related 
characteristics and under five mortality 

It is generally expected that the wealth status of a household is inversely associated with 

childhood mortality (64). Socio-economic factors were also reported to be important determents 

of child survival (64). Besides, expansion of public health system, mainly as a result of 

implementing a program of primary health care; access to safe drinking water; the presence of 

sanitary facilities and good quality housing were reported to be important determinants of 

childhood morality (64). 
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Access to safe drinking water and improved sanitation facilities are generally accepted as some 

of the most important household characteristics to reduce infant and child mortality (65). It is 

also assumed that type of toilet used by the children has a strong association with mother and 

child health behavior. The study by Mondal and his colleagues (66) indicated that both neonatal 

and child mortality rates were 29.90 percent and 32.00 percent, respectively, lower among the 

households with access to sanitary latrine than that of the households without access to such 

facilities.  

In the study by Kembo et al (28), infants born to mothers in households with access to improved 

toilet facilities were associated with a 38 percent lower risk of dying in infancy compared to 

those born to mothers in households without access to such facilities. In the study, although the 

odds ratios for piped drinking water and flush toilet were in the expected direction they were 

both not statistically significant. It was observed in a study done in Bangladesh that, awareness 

of good hygiene and water storage practices were associated with a decreased risk of diarrhea 

mortality (67). 

Household air pollution from solid fuels (wood, dung, crop residues, charcoal and coal) used in 

simple stoves for cooking and heating, is recognized to be a risk factor for several health 

outcomes with important consequences for child survival (68, 69). However, a systematic review 

and meta-analysis of five studies concluded that even though overall negative impact of 

household air pollution on child survival was observed, the heterogeneity of the studies 

precluded a reliable estimate for mortality impact of household air pollution (70).  

The total number of household members (household size) may also influence infant and child 

mortality. The expected effect of this variable is not uniform or clear. A larger number of 

household members could imply higher fertility levels and a fiercer competition for resources. 

But a larger number of potential caregivers residing in an extended household may decrease the 

risk of mortality. This is evidenced by a study by Uddin et al (71) and a review by Vos et al (72). 

In contrast, lack of significant association between household family structure (nuclear vs 

extended family) and infant mortality was reported by a study which analyzed recent 

Demographic and Health Survey (DHS) data from eight sub-Saharan African countries (73). 

Household family structure could be a proxy indicator of household size.  
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Maternal demographic characteristics such as maternal marital status and ethnicity are shown to 

have significant association with childhood mortality.  For example, a study in Ghana found that, 

women who were married had a 27% less likelihood of experiencing under-five death than those 

who were single, divorced or widowed (74).  Another study which analyzed survey data from 11 

countries from Africa showed a significance difference in under-five mortality among ethnic 

groups of all the countries (75). This could be because of economic inequality and differentials in 

use of health care services by different ethnic groups of the countries.    

However, such conclusion was not made by other studies. For instance, a study in Indonesia 

reported insignificant association between maternal marital status and neonatal mortality (76). 

Maternal ethnicity and religion were reported not to be significantly associated with childhood 

mortality in a study which analyzed DHS data of Zimbabwe (28).  

Autonomy is the ability to obtain information and make decisions about one's own concerns (77). 

Maternal autonomy is expected to facilitate access to material resources such as food, land, 

income and other forms of wealth and social resources such as knowledge, power, prestige 

within the family and community which in turn have effect on child survival (78, 79). 

Limitations to women's physical, sexual, economic, social and political autonomy is expected to 

affect women's decision-making processes. Women's autonomy in health-care decision-making 

is important for better maternal and child health outcomes (80), and useful as an indicator of 

women's empowerment. And more autonomous women are likely to have greater freedom to 

take their children to health facilities for immunizations and other preventive services, as well as 

curative services (80), which are likely to have impact on health and survival of children. 

Within the household, the role of the mother in child feeding is central. Factors associated with 

maternal status, such as education, are shown to be associated with child survival (81) and child 

nutritional status (82). Mothers with more education are also more likely to have children with 

better growth (82).  

The literature suggests that women’s autonomy may be one of the important social variables 

responsible for influencing child nutritional status, thereby child survival (79, 83, 84). However, 

the effect varies among different ages of children (84). While women's autonomy had no effect 
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on younger ages (0-35 months) children's nutrition, greater levels of women's autonomy were 

significantly associated with improved nutrition among older ages (3-10 years) children (83).  

Mothers are more likely to use scarce resources for the benefit of their children, if they are free 

to do so (85, 86). Mothers with greater autonomy may also benefit in other ways that indirectly 

affect their children. For example, they make greater use of antenatal care (87) and 

contraceptives (88), despite variation in socio-economic status (87). This could impact her 

infant’s birth weight, morbidity and her own nutritional status (89). However, the findings were 

not universal that, in some studies, there does not appear to be any clear correlation between 

women’s empowerment (participation in decision-making processes) in the household and early 

childhood mortality (90). 

It has been frequently argued that maternal education, which is assumed to be an important 

indicator of maternal status, is an important factor in explaining risk of infant and child 

mortality. Maternal education is shown to play an important role in determining child survival 

(66, 78, 90-92), the effect is notable among older children than neonates (90). Several hypotheses 

have been suggested to explain this association. It is postulated that maternal education 

inculcates modern health knowledge, beliefs and practices; improves the effectiveness of health 

behavior (feeding practices, child care etc.); and changes the mother’s role within the family, 

enabling her to take the necessary measures to prompt child health, including effective use of 

modern health services (93). 

A study by Kishore and Parasuraman (94) showed that there is a negative relationship between 

maternal work and child survival, especially for male children. In the study, the odds of dying at 

ages 12-47 months are significantly higher when mothers are employed; the odds of dying at 

ages 0–11 months are higher only if the mother is employed at home or outside the home for 

cash. However, a different finding was reported by Mondal et al in Bangladesh (66). The rate of 

infant and child mortality was higher among not working women than those of working women. 

The risk of neonatal death was 37.90% lower among mothers who are working than those who 

are not (66). Inconsistent association between work status of the mother and child survival was 

also observed throughout the three EDHS (2000, 2005& 2011) data (significant only in 2005 

survey) (92).   
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1.4.2.2. Maternal and child health care services and under five mortality 

There are effective maternal and child health care interventions meant to tackle maternal and 

child morbidity and mortality. However, they fail to derive the expected health benefits at 

expected level, especially in developing countries (95). This is partly because of dysfunctional 

health services (95). This means that the effectiveness of the interventions depends on the 

contexts (prevalence of the problem, existence of other correlated problems and socioeconomic 

status of the beneficiaries) of interventions presented to the beneficiaries. So, in some contexts, 

access to the interventions (a poorly functioning facility) may be equivalent to no access.  

Besides the proper functioning of health facilities, distance of the health facility from the 

residents of the beneficiaries may have effect on service utilization which in turn have effect on 

child mortality. Results of a study on access to health care and mortality conducted in DSS site in 

Papua New Guinea demonstrated a significant increase in under-five mortality with increasing 

distance from the province’s referral hospital as shown by stratification of the study population 

in to urban, peri-urban and increasingly remote rural areas (96). 

Childhood mortality, specifically infant mortality is regarded as a sensitive indicator of the 

availability, utilization and effectiveness of health care interventions, and it is commonly used 

for comparing health care systems, monitoring and designing population and health programs. 

Besides, total health expenditures are important contributors to health outcomes of the nations. 

The levels of health expenditures have been found to have statistically significant effect on infant 

and under-five mortalities (97). 

Immunization is one of the most effective child-survival interventions to date. Neonatal tetanus, 

whooping cough, polio and measles are among those diseases which contribute significantly to 

the high childhood mortality and they can be prevented through immunization services. The 

immunization status of children is an important factor that contributes to their chances of 

survival. Immunized children especially fully immunized children were shown to be less likely 

to die than their counterparts (66). However, such conclusions were not made by other reports 

and studies elsewhere, in which immunization was reported to have insignificant effect on child 

mortality (26, 98-100). In addition, the effect of immunization on child survival depends on the 
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context of the community, that its effect was shown to be greater in communities with low 

socioeconomic status (99).  

Place of delivery is also an important determinant of child survival. In developing countries in 

general and in Ethiopia in particular, many children are believed to die owing to lack of safe 

delivery facilities, untrained traditional birth attendants, relatives and neighbors attend most of 

the deliveries at home (4), a practice that may present risk to both the mother and the newborn. It 

is evident from the results of studies (66, 91, 101) that survival is higher among children born in 

health facilities and attended by professional doctors than those born at home and attended by 

untrained attendants, with higher effect on older children than neonates. Place of delivery is also 

found to be associated with early childhood illnesses, such as neonatal tetanus (102). However, a 

study done in Ethiopia didn’t confirm this fact that, higher proportion of cases (dead child) were 

born in health facilities than their counter part (alive children) (62).  

Studies have also shown that utilization of antenatal care services are significant factors in the 

survival of children (91, 101, 103). With the hope that pre-natal care improve maternal health 

and reduce the risk of infant mortality, WHO guidelines on prenatal care in developing countries 

recommend at least four prenatal visits (104). Still, the effect of antenatal care and institutional 

delivery service on child survival are expected to be context dependent.  

Vitamin A supplementation is one of the health interventions, which is expected to have many 

health benefits for children together with immunization.  A meta-analysis (105) and policy 

discussion report (106)  indicate that improving the vitamin A status of children aged six months 

to five years reduced mortality rates in populations with at least low prevalence of clinical signs 

of vitamin A deficiency. The number of lives saved was greater at younger ages because of 

higher mortality (106). A significant relative risk was also shown for deaths attributed to diarrhea 

and measles, but not for respiratory infections (105, 106). However, such association was not 

observed by another study (107). So, it is natural to expect that, the effect is context dependent 

based on the prevalence of these intermediate causes of mortality.  

1.4.2.3. Child feeding and newborn care practices and under five mortality 

Breast feeding is expected to have impact on both the child and mother and has long been 

recognized as a major determinant of infant and child health, with a shorter breastfeeding period 
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is increasing the risk of infant mortality. This is in spite of the presence of potential confounding 

factors and the reverse causation bias (108). But, others convincingly argue that even when such 

confounders are accounted for, the empirical evidence in favor of breastfeeding is overwhelming 

(109). Feeding practices are also expected determinants of children’s nutritional status as many 

studies have shown the beneficial effects of breastfeeding on the nutritional status of children 

(110-112). 

As a result, the promotion of breastfeeding is considered to be a key component of child survival 

strategies in many developing countries (113).  Accordingly, WHO and others emphasize on 

exclusive breastfeeding during the first 6 months of life, promoting early initiation of 

breastfeeding within one hour of birth and continuation of breast feeding with other 

complementary feedings till 2nd birth day of the child (114, 115). 

Promotion of early initiation of breastfeeding has been observed to have a potential effect in 

reducing child mortality as 16% of neonatal deaths reported to be saved if all infants were 

breastfed from day one and 22% if breastfeeding started within the first hour of birth (116). The 

study by Mondal et al (66) showed that children who are breastfed are more likely to survive 

than those who are not. 

As breastfeeding is associated with the most common causes of child mortality, namely diarrhea 

and respiratory infections, the extent of effect of breast feeding on child mortality may vary from 

place to place, based on the prevalence of these intermediating causes of child mortality.  The 

risk of death due to diarrhea (117-119) and respiratory infections (117, 118, 120) among none or 

partially breastfed infants was significantly higher than those of exclusively breastfed infants. 

Besides, the extent of the effect of breast feeding on child mortality also varies across the age 

category of the child, with younger infants deriving the greatest benefit (119, 121). There are 

findings however, which were inconsistent with the above results, showing no significant 

association between child mortality and breast feeding (55). Besides, problems with 

breastfeeding were not shown to have significant effect in child mortality in Africa (26, 122). 

The WHO’s guidelines for essential newborn care practices include: hygiene during delivery, 

keeping the newborn warm, early initiation of breastfeeding, care of the eyes, care during illness, 

immunization, and care of low-birth-weight newborns (123). However, majority of deliveries in 
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developing countries in general and in Ethiopia in particular take place at home by untrained 

birth attendants. According to the EDHS 2011, only 10% of Ethiopian children were born in 

health facilities (4). The latest reports also showed a slow progress in increasing the number of 

births assisted by skilled birth attendants, which is reported to be 15% in 2014 (124) &28% in 

2016 (5). As a result, many life-saving practices are either missed or done in unwanted manner, 

consequently high risk home delivery and newborn care practices become more common.  

In a study done in Tanzania (125), only about half of women reported drying the baby 

immediately after birth and about a third reported wrapping the baby within five minutes of 

delivery. In the study, although 95% of those women reported that the cord was cut with a clean 

razor blade, only half reported that it was tied with a clean thread (125). Furthermore, out of all 

respondents 10% reported that their babies were dipped in cold water immediately after delivery, 

around two-thirds reported bathing their babies within six hours of delivery, and 28% reported 

putting something on the cord to help it dry. The study also indicated that, skin-to-skin contact 

between mother and baby after delivery was rarely practiced. In the study, although 83% of 

women breastfed within 24 hours of delivery, only 18% did so within an hour and fewer than 

half of women exclusively breastfed in the three days after delivery (125). 

In another study done in Nigeria (126) where 66.7% of the children were born at home, only 

16.2% of women used a clean home delivery surface and the majority (98.2%) of the newborns 

were given a bath soon after birth. In the study, initiation rates of breast-feeding were 65.3% 

within one hour and 95.7% within 24 hours, indicating the high prevalence of high-risk home 

delivery and newborn care practices (126). In a study done in Jima, a pre-lacteal feed was given 

to 12.6% neonates and 50.0% were initiated on breast-feeding after 12 hours of the delivery. On-

demand and frequent (> 8/day) breast-feeding was reported by 93.2% of the mothers and 

breastfeeding problems by 8.9% of the mothers, 58.4% of the babies were bathed within 24 

hours of delivery, butter was applied to the umbilical stump in 48.7% of the home delivered 

babies (127). The situation is expected to be similar in the current study area. Studies showed 

that such mismanagements of new born, like application of butter/other substances to the 

umbilical wound are a risk factor for the development of complications. For example, in a study 

by Raza et al (102), the application of substances on the umbilical cord was found to be a risk 

factor for neonatal tetanus, which is one of the common causes of neonatal mortality, especially 
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in developing countries. The effects of newborn care practices on childhood mortality are 

expected to be context dependent depending on the quality of the services provided to the 

mothers and the newborns.  

1.4.2.4. Maternal parity, birth order and birth interval and under five mortality 

Many maternal and child variables, including parity, maternal age, birth interval and birth order 

which are expected to have association with child and maternal mortality have been studied. For 

example, studies showed that, age of the mother at the time of the child’s birth was an important 

factor for under-five children survival (66). Infants born to mothers who were less than 19 years 

of age, or 35 or more years of age are at higher risk of dying (128, 129). It may be because of the 

biological complications, immaturity and babies born underweight by young mothers. In another 

study, mothers who were between the ages of 35 and 49 were shown to be 11 times more likely 

to experience under-five deaths than those below the age of 20 years (74). Similarly, a significant 

effect of maternal age was reported by another study in Kenya with higher risk of death among 

age group 32 years or more (130). However, such conclusion was not made by others that, 

maternal age was not significantly associated with childhood mortality (28, 55, 131). 

Most of the studies in developing countries show that the length of preceding birth interval is a 

determinant factor that influences mortality during infancy as well as other childhood ages of life 

(78, 90, 132, 133). That means, short preceding birth interval increases the probability of 

childhood mortality. Maternal depletion is often cited as the primary mechanism responsible for 

the adverse effects of short birth intervals. Women with short intervals between two pregnancies 

have insufficient time to restore their nutritional reserves, a situation which is thought to 

adversely affect fetal growth, resulting in a WHO recommendation of at least 24 months spacing 

between a preceding birth and a new pregnancy (134).  

Although similar association between birth interval and child mortality has been observed, it is 

argued that, short birth intervals are a consequence rather than a cause of child mortality (133). 

The study by Mondal et al (66) also showed that, if the preceding birth interval is longer, then the 

risk of death is lower among neonates. But such effect was not observed among post neonates 

and older children, in which higher rate of mortality was observed among those with birth 

intervals of 18-36 months than those with less than 18 months and greater than 36 months of 
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interval (66). Related inconsistent effect of short birth interval on child survival was also found 

across different age categories by another study, in which short birth interval has increased 

mortality risks in the neonatal period and at 1-6 months of age, and, to a much lesser extent at 7-

23 months of age (135).  

According to the hypothesis of intra-household resource competition, first born children are 

more likely to capture vital resources such as food and care, thereby reducing their mortality risk 

(72) and this idea has also been supported by the study done in Nigeria (132), in which first birth 

order children were less likely to die than higher order children. Similar result was also reported 

by Howlader et al (136), that infant and child mortality would increase as birth order increased. 

On the other hand, it can be argued that, first born children, who are more likely to be born to 

mothers at younger ages, experience a higher mortality risk than children of a higher birth order. 

Consequently, studies point out a U-shaped effect of birth order on child mortality. The 

probability of infant mortality decline after the first child and increase again for children of birth 

order four and higher (71, 76).  

Besides, the effect of birth order on child survival varies across age of the child (90) and it was 

not significantly associated with child mortality in other studies (55, 62). The effect of birth 

order on survival mostly observed during infancy, specifically during neonatal age. In the case of 

neonatal mortality, the risk is 76 percent higher than the risk for birth order 2-3. For those 

children surviving the neonatal period, infant mortality rate increases slightly for higher birth 

orders. In the case of under-five mortality, fourth to sixth-order births have the lowest risk of 

dying before age five (90).  

Maternal parity (fertility) is one of the maternal factors, which is expected to have effect on child 

survival. In a study by Macinko et al (100), maternal fertility was one of the factors which 

negatively affect child survival. However, as maternal parity is related with birth order, it is 

logical to expect similar inconsistent relationships between maternal parity and child mortality 

like that of birth order.  Besides, insignificant relation between parity and childhood mortality 

was reported by others (55, 137).  
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1.4.3. Child loss and maternal mental distress    

Some life events have long been studied as possible precursors to the onset of mental illnesses, 

because of their potential to invoke stress. Events perceived by individuals as undesirable, out of 

their control and outside the normal expected sequence of life tend to be followed by higher 

levels of psychological distress than other forms of life changes (138).  

About a fifth of women with still birth were reported to have prolonged depression (17, 139) and 

a fifth of such mothers were shown to have post-traumatic-stress disorder in the subsequent 

pregnancy (140). Children in the family of such mothers were found also to be affected by 

mothers’ mental condition due to such stressful events (141, 142). 

The death of a spouse or child is one of the most stressful events that a person can experience 

during the course of his or her life. Some early studies of bereavement suggested that its 

psychological impact is relatively transient (58, 143). A thorough review of the research in this 

area, however, does not substantiate this view of the grieving process. Although symptoms 

decline with time, many investigators have reported that a significant number of the bereaved 

continue to show marked symptoms after six months (144), one year (145), two years (34) and 2 

to 4 years (146).  The effect is shown to last long, if the death is accidental (147). 

The effect of child death was found to be more than that of partner death in causing mental 

distress. In a systematic eight years follow up study, Lundin found more evidence of persisting 

tearfulness and grieving among parents who had lost a child than among widows and widowers 

(148). The effect has also been shown to last long and the recovery from grief was associated 

with having a sense of life purpose and having additional children. But it was unrelated to the 

cause of death or the amount of time since the death (149). 

There appears to be a general experience in which bereavement, particularly one’s emotional 

response to the loss, causes negative psychological outcomes. Newly bereaved parents exhibit 

more depression, somatic symptoms, poorer self-esteem, and a lower sense of control in their life 

compared to non-bereaved parents (150). Nonetheless, not all parents continue to experience 

these negative symptoms over an extended period of time, though some clearly do (45). 
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The mental health effect of child death on parents is found to be more severe among mothers 

than fathers. Studies have found that mothers have an excess of depression than fathers following 

child loss (151, 152). This may be because mothers, more than fathers, are involved in nursing 

and caring for children and it is the mother who carries the child in her womb and directly feel 

the pain of labor.   

Some trauma survivors indicate that they have gained increased coping skills, enhanced social 

relationships, and deepened perspectives on life as a result of their traumatic experience due to 

child loss (153). One potential mechanism for this effect is perceived social support. Parents who 

have lost a child and who report higher levels of perceived social support exhibit better 

psychological outcomes than bereaved parents with lower levels of perceived social support (6).  

Through time the symptoms are shown to reduce after such bereavements. It has been observed 

that, bereaved parents have a marked reduction in the symptoms of mental illnesses over the first 

eight months after child death (41). Additionally, the reason for rapid recovery, includes contact 

with other people, including friends, parents, spouses, surviving children, and other bereaved 

parents (154).  

In summary, stressful life events, including partner and child loss have effect on the mental 

health of the surviving parents. However, all life events do not invariably cause psychological 

disturbance. The effects are inconsistent and dependent on different situations the sufferer 

presented. Common mental disorders, including depression and anxiety, are more prevalent 

among pregnant women and mothers of infants in resource constrained settings than in high-

income countries. As a result, the effect of child death on maternal mental health is expected to 

be context dependent. In Ethiopia, studies investigating the extent and associated factors of the 

problem among bereaved mothers are lacking.  
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1.5. Conceptual framework of the study  

The Mosley & Chen's analytical framework for the study of determinants of child mortality (19) 

is conceptually identical to that of Davis & Blake’s conceptual framework for fertility (20). 

Background social, economic, cultural, and health system variables influence a set of proximate 

determinants which in turn directly influence the single outcome variable. They define five 

categories of a total of 14 proximate determinants: maternal factors (age, parity, birth interval 

etc); environmental contamination (air, food/water/ fingers, skin/soil/inanimate objects, insect 

vectors); nutrient deficiency (calories, protein, micronutrients); injury (accidental, intentional); 

and personal illness control (personal preventive measures; medical treatment). Factors in the 

first four groups affect the rate at which children move from healthy to sick, whereas factors in 

the last group influence both the rates at which children move from healthy to sick (through 

prevention) and the rate of recovery (through treatment) (19). 

On the other hand, they grouped the socioeconomic/distal determinants of child mortality in to 

three broad categories:  

1) Individual level variables: individual productivity (skills (measured by educational level), 

health time of the mother and the father); traditions/norms/attitudes (power relationship, beliefs 

about disease causation, value of children, food preference)  

2) Household level variables: Income/wealth: a variety of goods, services and assets in the 

household influence child survival through operating the intermediate factors. Income/wealth 

could affect child wellbeing through availability of: food (quality and quantity), water (quality 

and quantity); housing (size and quality); fuel/energy; transportation; preventive care; 

information etc. 

3) Community level variables: some of the community level factors identified by Mosley & 

Chen include: 

 Ecological settings (climate, soil, rainfall, temperature, altitude, and seasonality) 

 Political economy (political institution and health system variables) and availability of 

health service are crucial determinants for child survival   

 Physical infrastructures (road, electricity, sewerage, water, telephone system etc.) 
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The conceptual framework for the current study has been adapted from the Mosley & Chen’s 

analytic frame work (19) and summarized as follow in figure 1. N.B. Among proximate 

determinants, injury was not assessed in this study. The framework is also extended to 

accommodate maternal mental distress. In the framework, it is postulated that maternal mental 

health status affects child mortality and that in turn affects maternal mental health status. Other 

factors are also postulated to affect maternal mental distress and vice versa (figure 1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Conceptual framework showing the operation of distal and proximate 
determinants of under-five mortality and its relation with maternal mental distress 
(adapted from Mosley & Chen's analytical framework for the study of determinants of 
child mortality)   
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2. Objectives of the study   

2.1. General Objective 

To assess the magnitude and determinants of under-five mortality and its association with 

maternal mental distress in Gamo Gofa Zone, Southern Ethiopia 

2.2. Specific Objectives 

1. To determine the magnitude of under-five mortality in the area  

2. To identify determinants of  under-five  mortality in the community    

3. To assess the correlation between child death and maternal mental distress   
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3. Methodology  

3.1. Study area 

The study was conducted in Gamo Gofa Zone, which is one of the 14 Zones in the Southern 

Nations Nationalities and People’s Region (SNNPR). The Zone has 15 Districts (Woredas) and 

two Town administrations. Arba Minch Town, the Capital of Gamo Gofa Zone, is 502 kilo 

meters (Kms) south of Addis Ababa. Gamo Gofa Zone is a zone with two Lakes (Lakes Chamo 

and Abaya) (figure 2). The Zone is known for its banana, apple and fish production, which may 

impact child nutrition and survival. There were three hospitals and 68 health centers providing 

health services for the population during the study period. In 2014, the total population of the 

Zone was projected to be 1,901,953 (with 943,834 males and 958,119 females, 285,043 Urban 

(15%) and 1,616,910 Rural (85%) residents) (155).    

Arba Minch Zuria District was selected for the study, since it was the study site for the Arba 

Minch Demographic Surveillance System (DSS) which is relatively new in the country. As the 

District has three climatic/ geographic zones (Dega(high land), Woina dega (mid land) and 

Kolla(low land)), it is suitable to represent population of different agro ecological zones. The 

District lies on 168,712 square kilometers and constitutes 29 kebeles (lowest administrative units 

in Ethiopia). The total population of the District was projected to be 185,302 (with 92,680 males 

and 92,622 females) in 2014. Arba Minch Town, which is the capital of the Zone, is included to 

represent the urban population of the Zone. The total population of the Town was projected to be 

135,452 (with 68,132 males and 67,320 females) (155). The Town was divided in to 11 urban 

kebeles.  

The Arba Minch DSS was established in 2009 in one of the Districts in the Zone (Arba Minch 

Zuria District), which was part of the current study. Arba Minch DSS is based in nine kebeles of 

the District. It was established by having base line survey/census of the kebeles during July 01-

September 30, 2009. Since then, it has been tracking information on vital events (birth, death, 

migration, marital status, etc.) continuously. The total population of the DSS was 59,875 with 

12,241 females in the reproductive age (15-49), 9,825 under-five and 2,388 children under one 

year of age. 

28 
 



 
Figure 2: Map of the study area (Arba Minch District and Arba Minch Town), 2014.  

Source: Adapted from the Department of Finance and Economy Development of Gamo Gofa 

Zone  

3.2. Study Designs and Period 

Mix of methods to address each of the specific objectives were applied. Accordingly, simple 

cross-sectional, matched case control and comparative cross-sectional study designs were 

implemented. The study was conducted in 2014. The first objective was addressed by a cross-

sectional (prevalence) study design, which was conducted as part of a base line assessment (a 

census of the selected kebeles) to identify cases/exposed and controls/unexposed for the 

subsequent case control and comparative cross-sectional designs. The second objective was 

addressed by matched case control study with a case of under-five children who died during the 

study period and two age matched controls of live children in the same kebele.  A comparative 

cross-sectional study design was conducted to address the third objective by comparing the 

prevalence of mental distress among mothers with under-five child death and among those 

without. For the later design, mothers with under-five child death were considered as exposed 

and those without as unexposed. The summary and sequences of the study designs are presented 

in figure 3 below.  
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Figure 3: Summary and sequences of the study designs, Gamo Gofa Zone, 2014 

3.3. Source and study population 

The source population was all under- five children and mothers’ of under five children in the 

study area. The study populations for the prevalence study were all children born between 

September 01, 2007-September 30, 2014. The study population for the case control study 

consisted of cases of under five-children who died between March 01, 2011 and September 30, 

2014 and randomly selected two live controls of under-five children born with in one month time 

in the same locality as the cases.  The study population for the comparative cross-sectional study 

consisted of exposed mothers of mothers whose under five-children died in the period between 

April 01, 2011 and September 30, 2014 and unexposed were two mothers with live children who 

were matched for date of birth of the index child (born within one month) and living in the same 

kebele. The time spans mentioned above were opted for, with the assumption that they could 

enable us to have adequate sample without compromising the information sought to be generated 

(minimum recall bias).  
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Inclusion criteria: All children (alive and dead) together with their respective mothers live-born 

between September 01, 2007 and September 30, 2014 in non DSS kebeles and between July 01, 

2009 and September 30, 2014 in DSS kebeles were included in the studies of this thesis.  

Exclusion criteria: Still births were not included. For the mental health questionnaires, mothers 

were excluded if they could not be located/ communicated or died.  

3.4. Sample size determination 

The sample size required for the first objective (prevalence study) was determined by using the 

following formula for a single population proportion by considering the prevalence of under-five 

mortality to be 88/1000 live births (4). By taking 95% confidence level and 1.5% margin of 

error, the minimum required sample size for the study was 1371. By applying a design effect of 

1.5 and adding 5% to compensate for non-response, a total of 2158 under five children were 

required. However, all (20161) children who had been identified during census of the selected 

kebeles and Arba Minch DSS database were included in the analysis to increase the precision 

and be able to estimate other categories of childhood mortality rates.  

n= [(Zα/2)² p (1-p)]/d² 

Where: 

P=the prevalence of <5 mortality  

Z=a standard score corresponding to 95% confidence level (1.96) 

d=the margin of error (1.5%) 

n=the required sample size 

The sample sizes for the second and third objectives were calculated using the following formula 

(156, 157) using the statcalc command of Epi info 7 statistical software package.  

𝑛𝑛𝑖𝑖 =
[𝑍𝑍𝛼𝛼

2
�(𝑟𝑟 + 1)𝜋𝜋𝜋𝜋 + 𝑍𝑍𝛽𝛽�𝑟𝑟𝑃𝑃𝑖𝑖𝑄𝑄𝑖𝑖 + 𝑃𝑃𝑐𝑐𝑄𝑄𝑐𝑐]2

𝑟𝑟(𝑃𝑃𝑖𝑖 − 𝑃𝑃𝑐𝑐)2
 

Where:   

ni = the required sample size for cases/exposed 
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Pc = estimated proportion of exposure (independent variable) among controls for the case control 

or estimated proportion of outcome among unexposed (alive) for comparative cross-sectional 

study, as appropriate.  

Pi = estimated proportion of exposure among cases for the case control or estimated proportion 

of outcome among exposed for comparative cross-sectional study as appropriate. 

𝜋𝜋 = 𝑃𝑃𝑖𝑖+𝑟𝑟𝑟𝑟𝑐𝑐
𝑟𝑟+1

    

))1(1( −+
=

ORP
ORP

P
c

c
i   Where OR=Odds Ratio     

Q =1-π; Qi =1-Pi and Qc =1-Pc 

Zα/2 = 1.96 (standard score corresponding to 95% CL (two side)) 

Zβ = 0.84 (standard score corresponding to 80% power) 

r=ratio of controls to cases or ratio of non-exposed to exposed =2 

nc =the sample size for controls/unexposed=r x ni 

For the case control design, the prevalence of exposure (selected determinants) among controls 

and cases were estimated from previous studies (22, 23, 62, 158-160) or calculated from data 

available from Arba Minch DSS database. Then, the sample size required for detecting an odds 

ratio (OR) with a two-sided alpha value of 5% and a power of 80% was determined for all main 

exposure variables with control to case ratio of 2. Then, the maximum sample size was taken. 

Accordingly, the sample size corresponding to home delivery was taken. Accordingly, a 

minimum of 241 cases and 482 controls were required. By applying a design effect of 1.5 (161) 

and adding 5% to compensate for non-response, a total of 380 cases and 760 controls were 

required. The details of the estimations, indicators and sample size required for all main variables 

are summarized in table1 below.  
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Table 1: Variables and their corresponding indicators used for sample size calculation for 
the case-control design, Gamo Gofa Zone, 2014 

Exposure/outcome variables* % of  
control 
exposed  

%cases 
exposed 

No. 
cases  

No. 
controls 

Maternal &child Health services      
Lack of ANC (158) 20.6 36.5 92 184 

Home delivery (Arba Minch DSS database) 87.2 93.8 241 482 
Lack of vaccination (159)  27 66 18 36 

Child feeding and newborn care      
Lack Exclusive breast feeding (158) 14.1 28.1 96 192 

Parity, birth order& birth interval      
Parity>=5 (160) 23.6 36.7 141 282 

Birth interval<24m (62) 13.3 28.8 78 155 
Maternal status      

Maternal illiteracy (62) 49.7 78.1 34 67 
Low participation in decisions (159) 24 39 110 220 

Household characteristics      
No latrine facility (62) 31.8 49.0 94 188 

Lack of safe water supply (23) 41.5 58.5 101 202 
Low wealth index (22) 73.9 85.1 156 312 

*In all cases a confidence level of 95% and a power of 80% were used 

For the comparative cross-sectional study, the prevalence of mental distress among unexposed 

(mothers without child death) was estimated from a study conducted among postnatal mothers in 

the country (162). Then, the sample size required for detecting an odds ratio of 1.7 with a two-

sided alpha value of 5% and a power of 80% was determined with non-exposed to exposed ratio 

of 2. Accordingly, a minimum of 219 exposed and 438 unexposed were required. By applying a 

design effect of 1.5 and adding 10% to compensate for non-response, a total of 362 exposed and 

724 controls were required. The detail is summarized in table 2 below. 

Table 2: Summary of sample size calculation for comparative cross-sectional study design, 
Gamo Gofa Zone, 2014 

 
Maternal Mental Health  

%of outcome in 
unexposed 

OR CL Power  No. 
exposed  

No. un-
exposed 

Total 

Prevalence of mental 
distress (162) 

19.8% 1.7 95% 80% 219 438 
657 
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3.5. Sampling technique  

Arba Minch Town and the Arba Minch Zuria District were selected purposely out of the 15 

Districts and two Town administrations of the Zone. Besides its being the study site of Arba 

Minch DSS, Arba Minch Zuria District is suitable to have representative sample of the Zone as it 

comprises of kebeles distributed in different agro ecological and climatic conditions (Dega(high 

land), Woina dega (mid land) and Kolla(low land)). Arba Minch Town is the capital of the Zone 

and home to population from different districts of the Zone. All the 11 kebeles of Arba Minch 

Town and the nine kebeles of the Arba Minch Zuria District which are part of the Arba Minch 

DSS were included (initially, those kebeles were selected randomly out of 29 kebeles in the 

District). Additional 11 kebeles from those kebeles which were not part of the Arba Minch DSS 

were selected randomly. Accordingly, 31 kebeles from the two Districts were included in this 

study (11 from Arba Minch Town and 20 from the Arba Minch Zuria District).  

Then, a census of the 11 non-DSS kebeles of the Arba Minch Zuria District and 11 kebeles of 

Arba Minch Town had been conducted in order to identify all children (alive and dead) born 

between September 01, 2007-September 30, 2014. The children were followed retrospectively by 

asking the respondent about whether the child was alive or dead at the time of the survey. If the 

child was dead, the date of death was recorded.  

As the Arba Minch DSS has been tracking all births and deaths since its establishment in 2009, 

children born between August 01, 2009 and September 30, 2014 in Arba Minch DSS kebeles 

were tracked from the database of the DSS. Therefore, data since 2009 were tracked from all the 

31 kebeles and the data since 2007 were tracked only from the 22 kebeles. The sampling 

procedure for the census, which was the basis for the other consecutive designs, is summarized 

and presented in figure 4 below.  
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Figure 4: Schematic presentation of the study districts and kebeles and their selection 

procedure, Gamo Gofa Zone, 2014 

Then, for the case control study, 383 cases that fulfilled the inclusion criteria (children who died 

between March 01, 2011 and September 30, 2014) were identified from the census and the Arba 

Minch DSS. And all of them with their corresponding matched (for age and kebele of residence) 

and randomly selected 766 controls were approached. For the comparative cross-sectional study, 

all mothers who lost under-five child between April 01, 2011 and September 30, 2014 were 

taken as exposed and two mothers with live child who were matched for each of the exposed for 
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date of birth of the index child (within the same birth month) and were living in the same kebele 

were taken as unexposed.  

3.6. Data collection procedure and the instruments 

Pre-tested Amharic census form was utilized for data collection during the census. Variables in 

the questionnaire included: sex of the child, date of birth of the child, whether the child was alive 

or dead, if dead, date of death and other identifiers (identification number for the child and the 

mother, District name, kebele name, house number etc.). Date of births and deaths were 

determined from child immunization cards or health post registers (if available) or using local 

calendar (historical land marks) with the help of the Health Extension Workers (HEWs) working 

in the kebele. HEWs know the households in their respective kebeles very well, as they are 

permanent resident of the kebele and register all households in the kebele and events that are 

happening in those households as part of their day to day activities. For the case control and the 

comparative cross-sectional studies, a quantitative questionnaire consisting of socioeconomic 

and demographic, environmental contamination related, health service utilization, child feeding 

and new born care related, reproductive characteristics, etc of the mothers was developed based 

on literatures. The questionnaires were developed in English and translated to Amharic, then 

back translated to English to check for their consistency. Finally, the Amharic Versions were 

used for data collection.  

Common mental disorder (CMD) symptoms were assessed using the World Health 

Organization’s (WHO’s) self-reporting questionnaire (SRQ-20) (163). This 20-items 

questionnaire asks about depressive, anxiety and somatic symptoms present in the preceding 

month. The SRQ initially consisted of 25 questions (20 related to neurotic symptoms, four 

concerning psychotic symptoms and one asking about fits (convulsion)). Because of validation 

problems the SRQ-25 has, SQR-20 was used as it was validated in many countries, including in 

Ethiopia. This instrument has been used in previous Ethiopian community-based studies (164-

167), and was validated for use in perinatal women in Ethiopia (168). A cut-off score of ≥ 6 was 

shown to have convergent validity as an indicator of CMD (168). The same cut-off point was 

used in this study and interview administered method using the Amharic Version of the 

questionnaire was employed.  
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At least two data collectors (grade 10 or above) per kebele were recruited and trained on the 

procedure. Four master degree holders (in Public Health) supervised the data collection process. 

The principal investigator strictly followed the data collection throughout the process. Besides, 

additional data were sought from the kebele administrations and health posts through reviewing 

documents and/or interviewing the kebele officials or HEWs to determine some characteristics of 

the kebeles. Data with regard to dead and alive children from Arba Minch DSS kebeles were 

obtained from the DSS’s database.  

3.7. Measurements and Operational definitions  

3.7.1. Measurements  

3.7.1.1. Dependent variables 

 For the case control study: mortality status of the index child (dead or alive) 

 For the comparative cross-sectional study: Presence of mental distress or not (on SRQ20, 

yes to greater than or equal to 6 of the questions)  

3.7.1.2. Independent variables 

 For the case control study: Socio economic and demographic characteristics, environmental 

contamination related factors, personal illness control related characteristics, child feeding 

and newborn care practices and other maternal and child related characteristics such as 

parity, birth interval, birth order etc. 

 For the comparative cross-sectional study: Primary: mortality status of the child.  

Secondary: socioeconomic &demographic, health service utilization, reproductive 

characteristics of the mothers 

3.7.2. Operational Definitions 

 Having mental distress: Those mothers who answered ‘yes’ to six questions or more on 

the SRQ-20.  

 Exclusively breastfed: children who breast fed exclusively for the first 6 months of life 

 Predominantly breast feeding: breast feeding plus water and water-based drinks, fruit 

juice, ritual fluids but not non-human milk, food-based fluids 
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 Partial breast feeding: breast feeding with other additional food (including non-human 

milk, food-based fluids) 

 Cases: Under five children who died between March 01, 2011 and September 30, 2014  

 Controls: Under five children born with in one month of age of matched case and who 

were alive and living in the same kebele as that of the case during the study period  

 Exposed: Mothers whose children died between April 01, 2011 and September 30, 2014 

 Unexposed: Those mothers whose child was alive during the study period (matched for 

date of birth of the index child and living in the same kebele as that of exposed) 

 Wealth index:  was computed using principal component analysis (PCA) of reported 

ownership of household assets such as radio, television, bicycle, livestock, etc and proxy 

indicator of living standard variables, like number of rooms the living house had, the roof 

of the house, whether the house is private or rental etc. (for urban and rural separately). 

Then, the wealth status was categorized in to three groups and ranked from poorest to 

wealthiest.  

 Maternal power: was computed using PCA of eight variables which measure decision 

power of the mother in the household (decision on maternal and husband income, on 

purchase and on visiting relatives or health facility (1 was assigned if the response favors 

maternal power (eg. if mother decides or jointly with her partner 1 was assigned) other 

wise 0), perception on wife beating (0 if she justifies to at least for one in the list), if ever 

beaten by husband (0 if ever beaten), if husband assist in house chores (0 if husband 

didn’t assist)). Then, the maternal status was categorized in to three groups and ranked 

from poor, average to good. 

 Neonatal mortality: is the probability of dying within the first 28 days of birth.  

 Post-neonatal mortality: the probability of dying after the first month of life but before 

the first birthday  

 Infant mortality: is the probability of dying between birth and the first birth day.  

 Child mortality: is the probability of dying between the first and the fifth birth day. 

 Under five mortality: is the probability of dying with in the fifth birth day. 

38 
 



3.8. Data processing and management   

The data were edited, coded, entered into computer and cleaned using Epi Info Version 3.5.1 and 

analysis was performed by open-epi version 2.3 and STATA 11 as appropriate. The daily 

collected data were transferred to the Arba Minch University and locked in a secure cabinet 

which was arranged in the compound of College of Medicine and Health Sciences of the Arba 

Minch University. The data were entered into Epi info by two data encoders after having training 

/orientation on the template, the procedures for insuring the quality of the data during data entry 

and the importance of quality of data. They were also expected to identify incomplete and 

inappropriate data and communicate to the principal investigator at this stage too. This was 

strictly followed and checked by the principal investigator on daily basis.  

3.9. Data analysis  

For the first objective, descriptive analyses with frequency and cross tabulation with the 

corresponding confidence interval or chi-square with p-value were made. As we collected data 

on complete live birth histories of all mothers within the last seven years before the survey, we 

applied a direct method to estimate mortalities. Accordingly, birth cohort method was applied to 

determine overall level of childhood mortalities (only deaths of children born during the study 

period were included in the numerator). Whereas, death cohort (conventional) method was used 

for trend analysis (deaths of children born prior to the target year may be included in the 

numerator of that year). Using open-epi version 2.3, Extended Mantel-Haenszel chi square for 

linear trend was performed to assess presence of linear trend in mortality through the study 

period.  

For the second objective, to determine predictors of under-five mortality (distal and proximate 

factors), conditional logistic regression was conducted. As outlined by the conceptual 

framework, the distal determinant factors appear to have hierarchical nature. However, because 

of the matching during the design stage, our data didn’t show this nature. This was demonstrated 

by, the between (clusters’) variance of nearly zero value and lack of significant result for the 

random effect model in multilevel analysis.  

The conditional logistic regression analysis was done consecutively/ hierarchically (169). First, 

the association between the distal factors and childhood mortality was determined. Then, those 
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distal factors which were significant at p-value of 0.1 were controlled in the models for assessing 

the association between proximate variables and the outcome. The models for proximate 

variables was developed for each category of the proximate variable categories (e.g. for 

environmental pollution factors, maternal and child factors, variables related with child feeding 

and new born care and variables related with disease control practices). Sex of the child was also 

included in all models as it was shown to be significantly associated with childhood mortality in 

the current and other previous studies. Enter method was used to select variables for all the 

models. Further, sub-group analysis was conducted to identify any unique determinants in the 

three categories of the kebeles (DSS, non-DSS rural and urban). 

For the third objective, both descriptive and analytic analyses were carried out. To determine the 

association between child death and maternal mental distress, conditional logistic regression was 

conducted with mental distress is coded as a binary outcome (present or absent). Using open-epi 

version 2.3, Extended Mantel-Haenszel chi square for linear trend was performed to assess the 

trend in the level of mental distress among mothers with child loss as time went on.  

In all cases, weighted analyses were conducted to account for the unequal selection probability 

of the sample. The sampling weights were calculated using the following notion: by determining 

sampling probability at three stages (District, kebele and individual levels). P(kth individual in jth 

kebele in ith District being selected) = P(ith District being selected)P(jth kebele selected| ith District 

is selected)P(kth individual selected| jth kebele is selected (170, 171). 

Model diagnostic was conducted following each model using different STATA commands: For 

example, presence of specification error in the link term (logistic) or predictors was assessed 

with linktest command. Besides, the goodness of fit of the models was assessed by log likelihood 

chi-square test of the null hypothesis of no overall effect of predictors (compare empty model 

with current model) on the outcome and Akaike Information Criterion (AIC) using estat ic 

command. With regards to other model diagnostics, as STATA 11 don’t allow model diagnostics 

such as assessment of residuals, leverages and influence after robust analysis such as weighting, 

we did it following un-weighted conditional logistic of each model. Then we removed those 

influential observations (having large dbeta) and re-run the weighted conditional logistic 

regression and assessed if any substantial change on the values (B or odds ratios). Except for 
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minimal change in the values the omission of the influential observations didn’t bring substantial 

change on significance or the odds ratio values.  

Presence of interaction/effect modification was also assessed for suspected variables in all 

models. In all cases, the models without interaction terms were considered, as significant 

interaction/ effect modification of the selected variables was not observed in all models. Collin 

command was used to assess presence of multicollinearity among predictors. Tolerance value 

<=0.1 or variance inflation factor (VIF) of greater than or equal to10 were taken as an indicator 

of presence of multicollinearity. 

3.10. Data Quality Assurance 

The questionnaires were pre-tested in kebeles which were not part of the study. The aim of the 

pre-testing included assessing the clarity of the questions, presence of similar understanding of 

the data collectors in the procedures in the real situation and identifying any unseen situations the 

data collectors might face in visiting the households and filling the questionnaires. After the pre-

testing, discussion was held with the supervisors and data collectors and un-clarities/amendments 

were resolved/made as required.    

 Besides, a standard and validated WHO’s (SRQ-20) was used. Trainings were given to data 

collectors and supervisors on the questionnaires and the procedures. The data collection process 

was strictly followed up. All collected data were checked every day for their completeness, 

clarity and consistency by supervisors and the principal investigator. Any unclear and ambiguous 

data were corrected by recollecting data from actual study population by going back to the field, 

while minor errors were corrected by the principal investigator as deemed necessary. About 5% 

of the households were re-visited by the supervisors/principal investigator to check for the 

validity of the information collected by data collectors. Then, data were cleaned and checked 

before data entry and analysis. Besides, double entries of 10% of the questionnaires were made. 
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3.11. Ethical considerations 

Ethical approval: Ethical clearance and approval was obtained from the Institutional Review 

Board of the College of Health Sciences at Addis Ababa University. The proposal also went 

through the approval of School of Public Health (Addis Ababa University) research ethics 

committee. Letter was written to all concerned bodies (Gamo Gofa Zone Health Department, 

Arba Minch Zuria District  and Arba Minch Town Health Offices and administration of all the 

kebeles) and permission was secured at all levels.  

Informed consent: After explaining about the purpose, the possible benefit of the study, risks 

associated with involvement in the research, the right of the study participants to withdraw from 

the interview at any time (if they want) and confidentiality of the data, informed consent was 

obtained from each respondent.  

Benefits: There were no direct benefits or incentives for the participants if they participate in this 

research, however, the results of the study have been expected to help service providers, policy 

makers or managers working in the area to provide quality services and to have informed 

decision for the wellbeing of the community, including the study participants and their children.  

Possible risks: Except for the time the participants devoted to respond the questions in the 

questionnaires and the discomfort they might felt owing to refreshment in their memories of the 

dead child, there was no direct risk/harm related to involvement in this study.  

Confidentiality: To assure confidentiality of responses, anonymous interviews were conducted. 

Besides, the daily collected data/questionnaire were transferred to the Arba Minch University 

and locked in a secure cabinet.  

Privacy: All possible measures were considered to ensure privacy of the participants. This was 

attained by conducting all interviews in a private and safe place (in the absence of others).  
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3.12. Summary table of study objectives and methods 
 
S.
No
. 

Objectives  Source 
population  

Design  Sample size  Analysis  Tool 

1.  To assess the 
magnitude of 
under-five 
mortality in the 
community  

Under five 
children in 
the 
community  

Cross-
sectional 
/census 

2158 were 
required but all 
(20161)  
children who 
were identified 
by the census 
and the Arba 
Minch DSS 
were included 

Descriptive 
and 
Bivariate 
analysis for 
few 
variables  

Census 
questionn
aire/form  

2.  To determine 
determinants of  
under-five  
mortality in the 
community    

Under five 
children in 
the 
community  

Matched 
case 
control  

381 cases 
762 controls 
 
 

weighted 
conditional 
logistic 
regression 

Quantitat
ive 
questionn
aire 

3.  To determine the 
association 
between child 
death & maternal 
mental distress  

Mothers of 
under-five 
children 

Compar
ative 
cross-
sectional  

356 exposed 
712unexposed 
 

Descriptive 
analysis& 
weighted 
conditional 
logistic 
regression 

SRQ-20 
and 
Quantitat
ive 
questionn
aire 
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4. Results  

4.1. Magnitude and trends of under-five mortality   

4.1.1. Basic characteristics of the study subjects/kebeles 

Overall, 13,536 children born between September 2007 and September 2014 were identified 

from the census of 11 kebeles of the Arba Minch Town and 11non-DSS rural kebeles of the Arba 

Minch Zuria District. Additional data from 6,625 children born between August 2009 and 

September 2014 were obtained from the Arba Minch DSS database. A total of 20,161 children 

were included for this analysis. Accordingly, 6,625 (32.9%), 7,791 (38.6%) and 5,745(28.5%) of 

the children were from DSS sites, none DSS rural kebeles of Arba Minch Zuria District and Arba 

Minch Town, respectively.  

Majority (27/31) of the kebeles had all-weather road. More than half (19/31) of the kebeles were 

more than 10killo meters (kms) away from the serving hospital in the area (Arba Minch 

Hospital). Except one kebele, all the 30 kebeles were within 10kms from the nearby health 

center. Majority (23/31) of the kebeles’ staple food was maize. Most (19/31) of the kebeles were 

malarious. All kebeles had at least one HEW working in the kebele during the study period. 

Almost all (29/31) had at least two HEWs working in the kebeles. A maximum of 4 HEWs were 

found in some kebeles. In about half (14/31) of the kebeles, HEWs were providing delivery 

service at home or in the health post during the study period. 

Overall, 10,375 (51.5%) of the children were females giving a male to female ratio of 1:1.06. 

Majority (14,416 (71.5%)) of the children were from rural kebeles. Five hundred eighty five 

(2.9%) of the children were neonate. Three thousand eight hundred twenty five (19%) of the 

children were less than one year old. Majority (13,512 (67.0%)) of the children were from kola 

(low land) kebeles. Majority (71.5%) of the children were living more than 10kms away from 

Arba Minch hospital. Whereas, 95.2% of the children were living within 10kms distance of the 

nearby serving health center (Table 3). 
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Table 3: Characteristic of the children/ kebeles for magnitude of mortality, Gamo Gofa 
Zone, 2014 

Characteristics    
Distance from Arba Minch Hospital  in KM of 
the household  Frequency Percent 

<=10km 5745 28.5 
>10KM 14416 71.5 

Distance from Nearby Health center in KM of 
the household    

<=10Km 19189 95.2 
>10Km 972 4.8 

Sex of the child   
Male 10375 51.5 

Female 9786 48.5 
Age category of the child    

Neonate 585 2.9 
Post Neonate 3240 16.1 

Infant 3825 19 
Child 16336 81 

Under-five 20161 100 
Kebele category of the child    

DSS-Rural 6625 32.9 
Non-DSS Rural 7791 38.6 

Urban 5745 28.5 
Climatic/agro-ecological Zone of the child   

Kola(low land) 13512 67.0 
Weyna Dega(mid land) 2864 14.2 

Dega (high land) 3785 18.8 
 

4.1.2. Mortality Rates  

4.1.2.1. Overall description of un-weighted mortality  

As depicted in figure 5, out of 20,161 children identified through the census of the 22 kebeles 

and the Arba Minch DSS, 815 died before their fifth birth day, providing an overall un-weighted 

under five mortality rate of 40/1000 live births. Of those, 282 died within the first seven days of 

birth, giving an un-weighted early neonatal mortality rate of 14/1000 live births. Sixty six of the 

children died after seven days but within one month of age, giving an un-weighted late neonatal 

mortality rate of 3/1000 live births. Accordingly, overall un-weighted neonatal mortality (early 
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plus late neonatal) was 17/1000 live births. Three hundred of the children died after one month 

but before their first birth day, giving un-weighted post neonatal mortality rate of 15/1000 live 

births. So, the overall un-weighted infant mortality (neonatal plus post neonatal) was 32/1000 

live births. Besides, 167 of the children died after their first birth date but before their fifth birth 

date, giving un-weighted child mortality rate of 8/1000 live births (figure 5) or 10/1000 children 

of age 1-4 years.  

It is evident from figure 5, that about 79% and 44% of all under-five mortalities occurred before 

their first birth date and within the first one month of age, respectively. About 82% of neonatal 

deaths occurred within the first seven days of life (figure 5).  

 

Figure 5: Number of deaths and mortality rates with corresponding error bars by age 
category, for 7 year periods prior to the survey, Gamo Gofa Zone, 2014 

As displayed in table 4, over all under-five mortality was significantly low in DSS kebeles 

(32/1000 live births) and urban kebeles (34/1000 live births) compared to non-DSS rural kebeles 

(52/1000 live births) of Arba Minch District. Infant and neonatal mortalities were also 

significantly high in non-DSS kebeles of Arba Minch Zuria District than DSS and urban kebeles 

(Table 4).    
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4.1.2.2. Description of Weighted mortalities   

In order to account for the non-proportional allocation of the kebeles/study subjects among urban 

and rural, a weighted analysis was performed as explained at the method above. As indicated in 

table 4 below, the overall weighted under-five mortality with its 95% confidence interval was 

42.75(39.55-45.96) per 1000 live births. The corresponding weighted mortalities per 1000 live 

births with their corresponding 95% confidence intervals were 8.87(7.38-10.35) for child, 

33.88(31.02-36.75) for infant, 15.21(13.28-17.15) for post neonatal, 18.67(16.52-20.81) for 

neonatal, 3.44(2.51-4.37) for late neonatal  and 15.23(13.28-17.17) for early neonatal (table 4). 

Besides, child mortality per 1000 children of age 1-4 years was 10.82(9.15 -12.78).  

Significant difference of mortality was observed among rural and urban children. Under-five 

mortality was found to be significantly higher among rural kebeles (death/1000 live birth and 

95% confidence interval (CI) of 43.08 (39.76-46.39)) than urban kebeles (death/1000 live birth 

and 95% CI of 33.77 (29.10-38.44)). Neonatal mortality was also high in rural kebeles 

(death/1000 live birth and 95% CI of 18.87 (16.65-21.09)) than urban kebeles (death/1000 live 

birth and 95% CI of 13.23 (10.27-16.18)) (table 4).  

There was significant difference of mortality among males and females. Under-five mortality 

was significantly high among males (death/1000 live birth and 95% CI of 49.08(44.54-54.06) 

than females (death/1000 live birth and 95% CI of 35.92(31.92-40.41).  Similarly, significantly 

high infant and neonatal mortality rates were observed among males than females (table 4).  
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Table 4: Mortality rates by: urban-rural, 3 categories of kebeles and sex of the child, for 
seven-year periods prior to the survey, Gamo Gofa Zone, 2014 

Age category By the three categories of 
kebeles (Un-weighted data) 

Mortality/1000 
Live births 

(95% Conf. Interval) P-value  

Under-five Non-DSS Rural 52.24 47.30 57.18 1 
Urban 33.77 29.10 38.44 <0.001 

DSS 32.30 28.04 36.56 <0.001 
Neonatal Non-DSS Rural 25.54 22.04 29.05 1 

Urban 13.23 10.27 16.18 <0.001 
DSS 11.02 8.50 13.53 <0.001 

Infant Non-DSS Rural 41.20 36.79 45.62 1 
Urban 27.15 22.95 31.36 <0.001 

DSS 25.81 21.99 29.63 <0.001 
Child Non-DSS Rural 11.04 8.72 13.36 1 

Urban 6.61 4.52 8.71 <0.001 
DSS 6.49 4.56 8.42 <0.001 

Age category By rural-urban  
(Weighted data) 

Mortality/1000 
Live births 

(95% Conf. Interval) P-value  

Under-five Over all 42.75 39.55 45.96  
Rural 43.08 39.76 46.39 1 

Urban  33.77 29.10 38.44 0.003   
Early 

Neonatal 
Over all 15.23 13.28 17.17  

Rural 15.40 13.39 17.41 1 
Urban  10.44 7.82 13.07 0.007 

Late neonatal Over all 3.44 2.51 4.37  
Rural 3.47 2.51 4.43 1 

Urban  2.79 1.42 4.15 0.444   
Neonatal Over all 18.67 16.52 20.81  

Rural 18.87 16.65 21.09 1 
Urban  13.23 10.27 16.18 0.006   

Post neonatal Over all 15.21 13.28 17.15  
Rural 15.26 13.26 17.26 1 

Urban  13.93 10.90 16.96 0.480 
Infant 

 
Over all 33.88 31.02 36.75  

Rural 34.13 31.17 37.09 1 
Urban  27.15 22.95 31.36 0.011 

Child Over all 8.87 7.38 10.35  
Rural 8.95 7.41 10.49 1 

Urban  6.61 4.52 8.71 0.100   
Age category By Sex of the children 

(Weighted data) 
Mortality/1000 
Live births 

(95% Conf. Interval) P-value 

Under-five Male 49.08 44.54 54.06 1 
Female 35.92 31.92 40.41 <0.001 

Infant Male 39.50 35.43 44.01 1 
Female 27.83 24.32 31.83 <0.001 

Neonatal Male 24.15 20.99 27.78 1 
Female 12.76 10.44 15.59 <0.001 
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4.1.2.3. Trends of mortality  

In order to have full year mortality data to assess trends in child mortality, the data were 

reorganized in to the Ethiopian calendar years (the calendar year starts in September). As 

displayed in figure 6, the result didn’t show a significant change in under-five mortality 

throughout the study time (X2=0.75, p-value=0.39) in overall study kebeles. However, unlike 

other kebeles, under-five mortality in DSS kebeles was found to be significantly decreasing 

(X2=10.16, P=0.001). More or less similar trends were observed in infant and neonatal 

mortalities, i.e. fluctuating trends in the overall and non-DSS rural and urban kebeles, but sharp 

reduction in DSS kebeles (Figure 6). 
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Figure 6: Trends of mortalities by different categories of the kebeles, Gamo Gofa Zone, 
September 2007-September 2014  
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4.2. Determinants of under-five mortality 

4.2.1. Socioeconomic-demographic characteristics of the respondents  

All the 383 cases identified from the census and Arba Minch DSS and their corresponding 766 

controls were approached for this study, but data from 381 cases and 762 controls were obtained 

from 11 urban and 20 rural kebeles. Data from two cases and their corresponding four controls 

were not retrieved from two kebeles since the respective cases migrated from their initial 

location.    

As displayed in table 5 below, 210(55.1%) of cases and 382(50.1%) of controls were males.  

Majority of mothers of cases 332(87.1%) and controls 688(90.3%) were age between 18 and 35 

years. Most of mothers of the cases 251(65.9%) and the controls 517(67.8%) were protestant. 

With regard to the maternal education, more than half 218(57.2%) of cases and less than half 

360(47.2%) of controls had no formal education. Ethnically, majority of mothers of the cases 

286(75.1%) and the controls 571(74.9%) were Gamo.  

Most of mothers of the cases 264(69.3%) and controls 539(70.7%) were housewives. Majority of 

mothers of the cases 358(94.0%) and the controls 731(95.9%) were married. Sixty three (16.5%) 

and 76(10.0%) of mothers of the cases and the controls, respectively, were married to a 

polygamous husband. Nearly half of the husbands of the cases 190(49.9%) and the controls 

433(56.8%) were farmers. With regard to maternal decision power, 202(53.0%) of the cases and 

437(57.3%) of controls had god decision power. Only 124(32.5%) of the cases were classified as 

rich, whereas, 328(43.0%) of the controls were classified as rich (table 5).  
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Table 5: Socioeconomic-demographic characteristics of the children/their mothers for 
determinants of mortality, Gamo Gofa Zone, 2014 

 Characteristics  
Survival status of the child Total 

Dead Alive  
Sex of the child Male 210(55.1%) 382(50.1%) 592(51.8%) 

Female 171(44.9%) 380(49.9%) 551(48.2%) 
Age category of the 
child  

Early neonate 100(26.3%) 200(26.3%) 300(26.3%) 
Neonate 125(32.8%) 250(32.8%) 375(32.8%) 
Infant 263(69.0%) 526(69.0%) 789(69.0%) 
Under-five  381(100%) 762(100%) 1143(100%) 

Maternal age at birth 
of the child   

<18year 7(1.8%) 12(1.6%) 19(1.7%) 
18-35year 332(87.1%) 688(90.3%) 1020(89.2%) 
>35year 42(11.0%) 62(8.1%) 104(9.1%) 

Mother Religion  Protestant 251(65.9%) 517(67.8%) 768(67.2%) 
Orthodox 115(30.2%) 216(28.3%) 331(29.0%) 
Others 15(3.9%) 29(3.8%) 44(3.8%) 

Mother education  No formal education  218(57.2) 360(47.2) 578(50.6) 
Grade1-6 104(27.3) 189(24.8) 293(25.6) 
Grade7-8 24(6.3) 79(10.4) 103(9.0) 
Grade9 and above 35(9.2) 134(17.6) 169(14.8) 

Mother ethnicity  Gamo 286(75.1%) 571(74.9%) 857(75.0%) 
Gofa 8(2.1%) 20(2.6%) 28(2.4%) 
Wolayta 26(6.8%) 52(6.8%) 78(6.8%) 
Zeyse 37(9.7%) 78(10.2%) 115(10.1%) 
Amhara 6(1.6%) 19(2.5%) 25(2.2%) 
Others 18(4.7%) 22(2.9%) 40(3.5%) 

Mother Occupation Farmer 22(5.8%) 35(4.6%) 57(5.0%) 
House wife 264(69.3%) 539(70.7%) 803(70.3%) 
Gov't employee 14(3.7%) 36(4.7%) 50(4.4%) 
Merchant 36(9.4%) 84(11.0%) 120(10.5%) 
Others 45(11.8%) 68(8.9%) 113(9.9%) 

Marital status Married 358(94.0%) 731(95.9%) 1089(95.3%) 
Single 11(2.9%) 21(2.8%) 32(2.8%) 
Others 12(3.1%) 10(1.3%) 22(1.9%) 

How many wife the 
husband had 

Mother only 318(83.5%) 686(90.0%) 1004(87.8%) 
More than one wife 63(16.5%) 76(10.0%) 139(12.2%) 

Husband occupation Farmer 190(49.9%) 433(56.8%) 623(54.5%) 
Gov't or NGO employee 34(8.9%) 96(12.6%) 130(11.4%) 
Merchant or self-employee 33(8.7%) 73(9.6%) 106(9.3%) 
Daily laborer 66(17.3%) 61(8.0%) 127(11.1%) 
Student 6(1.6%) 15(2.0%) 21(1.8%) 
Others 29(7.6%) 53(7.0%) 82(7.2%) 
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No husband 23(6.0%) 31(4.1%) 54(4.7%) 
Maternal power Poor  160 (42.0) 290(38.1) 450(39.4) 

Average 19(5.0) 35(4.6) 54(4.7) 
Good  202(53.0) 437(57.3) 639(55.9) 

Wealth index of the 
family  

Poor 159(41.7%) 298(39.1%) 457(40.0%) 
Average 98(25.7%) 136(17.8%) 234(20.5%) 
Rich 124(32.5%) 328(43.0%) 452(39.5%) 

 

4.2.2. Determinants of under-five mortality   

As outlined in the method’s chapter, to examine determinant factors of childhood mortality, 

consecutive models were developed at different levels of the predicting factors for each age 

category (infant and under-five children) based on the conceptual framework. The first model 

(model 1) was developed for distal factors. Then, a separate model for each category of proximal 

factors was developed by controlling distal factors which were significant at p-value of 0.10 and 

selected factors in that specific category.      

4.2.2.1. Association of socioeconomic-demographic characteristics (distal factors) with 

under-five mortality  

As it is depicted in table 6 (model 1), the adjusted weighted conditional logistic regression 

revealed that, among distal factors, maternal education, marital status of the mother and husband 

occupation were factors significantly associated with under-five and/or infant mortality.  

The odds of death among under-five children of mothers whose educational status were grade 

nine or above was 66% (adjusted odds ratio (AOR) of 0.34(0.16-0.72)) less than among children 

of mothers who lacked formal education. Similarly, educational status of the mother was shown 

to be inversely associated with infant mortality (AOR of 0.37(0.15-0.91)) (table 6).   

The odds of death among under-five children whose mothers’ marital status were in other 

category (separated/divorced or widowed) were about four times (AOR of 3.60(1.23-10.47)) 

higher than among whose mothers were married. Similarly, infants whose mothers’ marital status 

were in other category (separated/divorced or widowed) had about seven times (AOR of 

6.68(1.81-24.71)) higher rate of odds of death than whose mothers were married (table 6).   
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Under-five children whose fathers were daily laborers had more than two times (AOR of 

2.34(1.29-4.23)) higher rate of odds of death than those whose fathers were farmers. Though it is 

not significant, infants whose fathers were daily laborers had about 1.8 times (AOR of 1.79(0.86-

3.74)) higher rate of odds of death than those whose fathers were farmers (table 6).   

Though the association between wealth index of the household and under-five mortality was in 

the expected direction (children of poor families had a higher rate of odds of death), it was not 

statistically significant with AOR of 1.49(0.85-2.62) for average and AOR of 1.52(0.93-2.48) for 

poor when compared with rich categories. Index of maternal power in the household was not 

significantly associated with under-five mortality with AOR of 1.48(0.69-3.19) for average and 

AOR of 0.91(0.65-1.28) for good when compared to the poor categories. Other distal factors 

which were not statistically significantly associated with under-five and infant mortality were 

family size, mother’s occupation, religion and ethnicity of the mother (table 6).  
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Table 6: Association of socioeconomic-demographic characteristics (distal factors) with 
child mortality, Gamo Gofa Zone, 2014 

Characteristics  Categories  
Under-five* Infants* 

AOR (95% Conf. 
Interval) AOR (95% Conf. 

Interval) 

Sex of the child  
Male Ref      

Female 0.76 0.57 1.02 0.75 0.52 1.08 

Mother’s religion 
Protestant    Ref      
Orthodox  1.27 0.86 1.87 1.10 0.67 1.79 

Others  1.19 0.53 2.67 1.40 0.41 4.71 

Mother’s 
Ethnicity 

  Gamo Ref      
Zeyse 1.09 0.38 3.17 0.62 0.14 2.82 

Wolayta 1.08 0.48 2.40 0.66 0.25 1.76 
Others 1.66 0.87 3.18 1.37 0.63 2.98 

Mother's 
education 

No formal education  Ref      
Grade1-6 0.95 0.63 1.43 0.97 0.57 1.65 
Grade7-8 0.67 0.35 1.31 0.69 0.31 1.56 

Grade 9 and above 0.34 0.16 0.72 0.37 0.15 0.91 

Mother's 
Occupation 

Farmer  Ref      
House Wife 0.70 0.32 1.52 0.59 0.25 1.38 

Gov't employee 0.57 0.12 2.76 0.80 0.14 4.61 
Merchant  0.50 0.20 1.28 0.43 0.15 1.28 

Others  1.31 0.44 3.90 1.10 0.33 3.66 

Marital status 
Married  Ref      

Single  1.22 0.42 3.54 0.49 0.11 2.30 
Others  3.60 1.23 10.47 6.68 1.81 24.71 

Husband 
occupation 

Farmer  Ref      
Gov't employee 0.70 0.31 1.55 0.78 0.30 2.03 

Merchant  1.84 0.92 3.66 1.43 0.66 3.08 
Daily laborer 2.34 1.29 4.23 1.79 0.86 3.74 

Student  1.27 0.42 3.87 1.47 0.32 6.77 
Others  1.67 0.86 3.24 1.54 0.69 3.44 

Wealth index of 
Household 

Rich  Ref      
Average  1.49 0.85 2.62 1.51 0.74 3.07 

Poor 1.52 0.93 2.48 1.75 0.97 3.16 
Number of individuals living in the house  0.94 0.87 1.03 0.93 0.83 1.03 

Maternal power 
Poor  Ref      

Average 1.48 0.69 3.19 1.88 0.80 4.44 
Good  0.91 0.65 1.28 0.89 0.57 1.38 

*Adjusted for all variables in the table  

55 
 



4.2.2.2. Proximate factors  

As mentioned above, separate four models for each category of proximate factors were fitted: 1) 

environmental contamination factors, 2) maternal and child factors, 3) child feeding and newborn 

care practices related and 4) personal illness control related factors.  

4.2.2.2.1. Environmental contamination factors 

Among factors classified as environmental contamination; presence of separate kitchen was 

significantly associated with both under-five and infant mortality. The odds of death among 

under-five children from a household with no separate kitchen for cooking was about 1.8 times 

(AOR of 1.77(1.16-2.70)) higher than among those with kitchen. Similarly, infants from 

households with no separate kitchen had about 1.9 times (AOR of 1.94(1.13-3.33)) higher rate of 

odds of death than those with kitchen. The odds of death among infants whose household’s 

source of light was electricity was less (with AOR of 0.47(0.23-0.99)) than among those whose 

source was other than electricity (table 7).   

Surprisingly, presence or type of latrine was not significantly associated with under-five 

mortality with AOR of 1.03(0.60-1.76) for pit latrine and AOR of 1.37(0.50-3.73) for ventilated 

and improved pit (VIP)/ flush toilet when compared to no latrine.  Similarly, source of water was 

not significantly associated with under-five mortality with AOR of 0.92(0.51-1.66) for protected 

well/spring and AOR of 1.02(0.61-1.72) for unprotected well/spring/river/pond when compared 

with tap water. Environmental contamination related factors like presence of window and 

sharing the house with animals were also not significantly associated with under-five and infant 

mortality (table 7). However, in sub-group analysis, under-five children from households without 

latrine had a higher rate of odds of mortality than children from households with latrine in urban 

kebeles, albeit the small sample size resulted in a wide confidence interval (AOR=22.34(1.48-

337.63).   
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Table 7: Association between environmental contamination factors & under-five mortality, 
Gamo Gofa Zone, 2014 

Characteristics 

Under-five* Infants** 

AOR 
(95% Conf. 

Interval) AOR 
(95% Conf. 

Interval) 
The house has window       

Yes RF      
No 0.74 0.45 1.23 0.75 0.40 1.40 

Did animals live with people        
Yes  Ref      
No 1.17 0.72 1.92 1.07 0.60 1.90 

Had kitchen        
Yes Ref      
No 1.77 1.16 2.70 1.94 1.13 3.33 

Type of latrine the family had       
No latrine Ref      
Pit latrine 1.03 0.60 1.76 1.04 0.51 2.11 
VIP/Flush 1.37 0.50 3.73 1.04 0.30 3.65 

Main source of water        
Tap Ref      

Protected well/spring  0.92 0.51 1.66 1.48 0.69 3.20 
Unprotected well/spring/river/pond 1.02 0.61 1.72 1.26 0.63 2.52 

Source of light of the household       
Other than electricity  Ref      

Electricity  0.87 0.48 1.57 0.47 0.22 0.99 

*Besides the variables in the table, adjusted for sex of the child and significant distal factors 
such as mother’s education, wealth index, husband occupation and marital status of the mother  
** Besides the variables in the table, adjusted for sex of the child and significant distal factors 
such as mother’s education, wealth index and marital status of the mother 
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4.2.2.2.2. Maternal and child factors   

Among maternal and child related factors included in model 3 (table 8); birth interval, history of 

child death before the index child, type of birth of index child and presence of live birth after 

index child were significantly associated with under-five and/or infant mortality. Under-five 

children who had birth interval of 24-36months (AOR of 0.48(0.28-0.82)) or more than 36 

months (AOR of 0.46(0.26-0.79)) had less odds of mortality than those children who had birth 

interval of less than 24months. Similarly, infants who had birth interval of 24-36months (AOR of 

0.28 (0.14-0.54)) or more than 36 months (AOR of 0.29 (0.15-0.55)) had less odds of mortality 

than infants who had birth interval of less than 24months (table 8). Under-five children (AOR of 

1.97(1.07-3.61)) and infants (AOR of 3.37 (1.51-7.50)) with history of death of older siblings 

had a higher rate of odds of mortality than those without history of death of older siblings (table 

8).   

Those under-five children whose births were multiple had higher rate of odds of mortality (AOR 

of 13.72(5.26-35.79)) than those who were single birth. Similar effect was observed among 

infants (AOR of 21.18 (5.85-76.74)). Under-five children of mothers with history of birth after 

the index child had a higher rate of mortality (AOR of 5.06(2.80-9.16)) than those without. 

However, age of mothers at child birth, gravidity and birth order of index child were not 

significantly associated with under-five mortality in this study (table 8).  
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Table 8: Association between maternal and child factors with under-five mortality Gamo 
Gofa Zone, 2014 

Characteristics 
Under-five* Infants** 

AOR 
(95% Conf. 

Interval) AOR 
(95% Conf. 

Interval) 
Age of mother at child birth 1.03 0.97 1.09 1.06 1.00 1.13 
Number of pregnancies before index child  1.04 0.87 1.25 0.91 0.72 1.15 
Birth order of index child       

first  Ref      
second  0.71 0.13 3.76 5.29 0.47 59.54 

Third  1.06 0.20 5.32 3.73 0.40 34.88 
fourth  0.71 0.14 3.19 4.35 0.47 40.03 

Birth Interval       
<24months Ref      

24-36months 0.48 0.28 0.82 0.28 0.14 0.54 
>36months  0.46 0.26 0.79 0.29 0.15 0.55 

first birth  1.01 0.16 6.45 0.64 0.07 5.67 
History of child death before index child        

No Ref      
Yes  1.97 1.07 3.61 3.37 1.51 7.50 

Type of birth        
Single birth   Ref      

Multiple birth   13.72 5.26 35.79 21.18 5.85 76.74 
History of child birth after index child        

No Ref      
Yes 5.06 2.80 9.16    

* Besides the variables in the table, adjusted for sex of the child and significant distal factors 
such as mother’s education, wealth index, husband occupation and marital status of the mother 
** Besides the variables in the table, adjusted for sex of the child and significant distal factors 
such as mother’s education, wealth index and marital status of the mother 
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4.2.2.2.3. Child feeding and newborn care practices 

Among factors related with child feeding and newborn care practices: history of ever breast 

feeding and timing of first bath of the index child were significantly associated with under-five 

mortality. Under-five children who were never breast fed had about eight times (AOR of 

8.09(4.08-16.05)) higher rate of odds of mortality than those ever breast fed. Similarly, those 

infants who were never breast fed had higher rate of odds of mortality (AOR of 14.19(5.51-

36.50)) than those who were ever breast fed. Delaying first bath of a child at least to 24 hours 

after birth was shown to reduce odds of under-five mortality by 50% (AOR of 0.50(0.34-0.73)) 

and odds of infant mortality by 54% (AOR of 0.46(0.28-0.77)) than having first bath within 24 

hours of birth (table 9).  

Although the associations were in expected direction, the association between under-five and/or 

infant mortality and factors like exclusive breast feeding status of the child, history of bottle 

feeding, breastfeeding initiation time and history of something applied to the umbilical wound 

were not significant, (table 9). However, in sub-group analysis under-five children who initiated 

breastfeeding after one hour of birth had about 3.7 times higher odds of mortality (AOR=3.67 

(1.17-11.50) than those who initiated within one hour of birth in urban kebeles. Similarly, under-

five children who were partially breastfed had a higher odds of mortality (AOR=2.52(1.10-5.77) 

than those who were exclusively breastfed in urban kebeles.  
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Table 9: Association between child feeding and newborn care practices and under-five 
mortality, Gamo Gofa Zone, 2014 

Characteristics  

Under-five* Infants** 

AOR 
(95% Conf. 

Interval) AOR 
(95% Conf. 

Interval) 
Ever Breast fed       

Yes RF      
No 8.09 4.08 16.05 14.19 5.51 36.50 

First breast feeding started         
Within 1hr Ref      

After 1hr  1.55 0.95 2.51 1.43 0.80 2.59 
Breast feeding status within 
6month of age         

Exclusive Ref      
Predominantly  0.94 0.38 2.29 1.19 0.41 3.45 

Partially  1.29 0.86 1.94 0.91 0.54 1.51 
Bottle feeding         

Yes  Ref      
No 0.89 0.49 1.64 1.41 0.57 3.50 

Timing of first bath        
Within 24 hour of birth  Ref      

After 24 hour of birth  0.50 0.34 0.73 0.46 0.28 0.77 
Anything applied to umbilical 
wound         

Yes  Ref      
No  0.91 0.63 1.32 0.88 0.53 1.44 

* Besides the variables in the table, adjusted for sex of the child and significant distal factors 
such as mother’s education, wealth index, husband occupation and marital status of the mother 
** Besides the variables in the table, adjusted for sex of the child and significant distal factors 
such as mother’s education, wealth index and marital status of the mother 
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4.2.2.2.4.  Personal illness control related factors  

Among factors classified as personal illness control; post natal care (PNC) for the index 

pregnancy/child, antenatal care (ANC) for the index pregnancy, immunization status of the child 

for his /her age and whether the child had vitamin A or not were significantly associated with 

under-five and/or infant mortality (Table 10).      

The odds of mortality was more than two times higher among under-five children who lacked 

PNC (AOR of 2.27(1.25-4.11)) than those who had.  Similarly, lack of PNC service was shown 

to increase the odds of mortality by more than two folds during the first year of life of the child 

(AOR of 2.35(1.02-5.45)). Infants who had at least four ANC follow-up during their pregnancy 

had less odds of mortality (AOR of 0.45(0.23-0.90)) than those infants who lacked ANC. 

Though it is not statistically significant, similar effect was observed among under-five children 

with AOR of 0.72(0.42-1.24) (Table 10).      

The odds of mortality among under-five children who were partially immunized for their age, 

was about four times (AOR of 3.62(2.02-6.50)) higher than those fully immunized. The odds of 

mortality among under-five children, who were not immunized at all, was about 11 times (AOR 

of 11.02(5.16-23.53)) higher than children who were fully immunized for their age. Similarly, 

significant increment of odds of mortality was observed among partially (AOR of 4.10(1.81-

9.30)) and not immunized (AOR of 18.54(6.22-55.26)) infants than fully immunized infants 

(Table 10).   

Under-five children who didn’t take vitamin A at least once after six months of their age had 

about eight times (AOR of 7.61(4.72-12.26)) higher odds of mortality than those who did. 

Similarly, lack of vitamin A was shown to increase odds of mortality during the first year of age 

of the child (AOR of 15.29(6.38-36.65)). Unexpectedly, place or attendants of delivery of index 

child were not significantly associated with under-five mortality in this study (Table 10).    
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Table 10: Association between personal illness control related factors and under-five 
mortality, Gamo Gofa Zone, 2014 

Characteristics 

Under-five* Infants** 

AOR 
(95% Conf. 
Interval) AOR 

(95% Conf. 
Interval) 

Had post-natal care for the index child        
Yes  Ref   Ref   
No  2.27 1.25 4.11 2.35 1.02 5.45 

Number of ANC follow up for index 
pregnancy  

      

No ANC follow up Ref   Ref   
Less than 4  0.88 0.51 1.54 0.58 0.27 1.24 

Greater than or equal to 4  0.72 0.42 1.24 0.45 0.23 0.90 
Place of delivery        

Home  Ref   Ref   
Hospital  1.43 0.32 6.45 1.76 0.27 11.53 

Health center  0.96 0.20 4.62 0.95 0.13 7.00 
Health post  1.72 0.72 4.15 2.24 0.66 7.56 

Others  0.58 0.09 3.86 0.62 0.08 4.87 
Attendant of delivery        

Skilled health professionals Ref   Ref   
Health extension worker 0.64 0.14 2.88 0.37 0.05 2.74 

Traditional birth attendants (TBA) 0.36 0.07 1.90 0.47 0.05 4.05 
Relative/Neighbor/Mother Herself 0.61 0.14 2.81 0.46 0.07 3.17 

Immunization status of the child        
Fully immunized for age  Ref   Ref   

Partially immunized for age 3.62 2.02 6.50 4.10 1.81 9.30 
Not immunized  11.02 5.16 23.53 18.54 6.22 55.26 

Did the child have vit. A (for those 
>=6Month old)       

Yes  Ref   Ref   
No  7.61 4.72 12.26 15.29 6.38 36.65 

 
* Besides the variables in the table, adjusted for sex of the child and significant distal factors 
such as mother’s education, wealth index, husband occupation and marital status of the mother 
** Besides the variables in the table, adjusted for sex of the child and significant distal factors 
such as mother’s education, wealth index, husband occupation and marital status of the mother 
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4.3. Effect of child death on maternal mental distress  

 
4.3.1. Socioeconomic-demographic characteristics of the mothers   

Data from a total of 1068 mothers (356 exposed and 712 controls) were retrieved giving a 

response rate of 98.3%. The overall mean (SD) age of the mothers was 27.06(6.18) years. The 

mean (SD) age of exposed mothers was 27.04 (6.42) years. For that of unexposed mothers the 

mean (SD) age was 27.07 (6.06) years. Majority of exposed (87.4%) and unexposed (89.9%) 

mothers were in the age group of 18-35 years. Majority of exposed (75.0%) and unexposed 

(74.3%) mothers were from Gamo Ethnic Group.  Most of the exposed (67.4%) and unexposed 

(68.5%) mothers were protestant. More than half (56.2%) of exposed mothers lacked formal 

education, whereas, less than half (46.9%) of unexposed mothers had no formal education (table 

11).  

Majority of exposed (68.0%) and unexposed (70.6%) mothers were housewives. Majority of 

exposed (91.6%) and unexposed (94.1%) mothers were married at the time of the survey. Fifty 

nine (18.1%) of exposed mothers’ husband were daily laborers whereas, only 7.9% of unexposed 

mothers’ husband were daily laborers. Two hundred eight (63.8%) of exposed and 68.9% of 

unexposed mothers’ husbands had at least primary level education. With regard to wealth index, 

42.1% of exposed and 39% of unexposed mothers were from poor households. One hundred 

twenty four (34.8%) of exposed and 29.6% unexposed mothers had poor decision making status 

in the household (table 11). 
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Table 11: Socioeconomic-demographic characteristics of the mothers for mental 
distress assessment, Gamo Gofa Zone, 2014 

Characteristics Categories Exposed Unexposed Total 
N (%) N (%) N (%) 

Age category of the 
mother 

<18yr 7(2.0)  11(1.5) 18(1.7) 
18-35yr 311(87.4)  640(89.9) 951(89.0) 

>35 38(10.7)  61(8.6) 99(9.3) 
Ethnicity Gamo 267(75.0) 529(74.3) 796(74.5) 

Gofa 7(2.0) 19(2.7) 26(2.4) 
Wolayta 25(7.0) 47(6.6) 72(6.7) 

Zeyse 37(10.4) 78(11.0) 115(10.8) 
Amhara 5(1.4) 19(2.7) 24(2.2) 
others 15(4.2) 20(2.8) 35(3.3) 

Religion Protestant 240(67.4) 488(68.5) 728(68.2) 
Orthodox 101(28.4) 196(27.5) 297(27.8) 

Others 15(4.3) 28(3.9) 43(4.1) 
Educational level No formal education  200(56.2) 334(46.9) 534(50.0) 

Grade1-6 100(28.1) 174(24.4) 274(25.7) 
Grade7-8 22(6.2) 71(10.0) 93(8.7) 

Grade9-12 18(5.1) 85(11.9) 103(9.6) 
Above grade12 16(4.5) 48(6.7) 64(6.0) 

Occupation Farmer 18(5.1) 35(4.9) 53(5.0) 
House wife 242(68.0) 503(70.6) 745(69.8) 

Gov't employee 19(5.3) 48(6.7) 67(6.3) 
Merchant 41(11.5) 81(11.4) 122(11.4) 

Daily laborer 21(5.9) 11(1.5) 32(3.0) 
Housemaid 3(0.8) 4(0.6) 7(0.7) 

Student 9(2.5) 22(3.1) 31(2.9) 
Other 3(0.8) 8(1.1) 11(1.0) 

Marital status Married 326(91.6) 670(94.1) 996(93.3) 
Single 7(2.0) 20(2.8) 27(2.5) 

Divorced 6(1.7) 5(0.7) 11(1.0) 
Widowed 9(2.5) 4(0.6) 13(1.2) 
Separated 8(2.2) 13(1.8) 21(2.0) 

Husband occupation Farmer 177(54.3) 401(59.9) 578(58.0) 
Gov't employee 32(9.8) 91(13.6) 123(12.3) 

Merchant 25(7.7) 64(9.6) 89(8.9) 
Student 5(1.5) 10(1.5) 15(1.5) 

Daily laborer 59(18.1) 53(7.9) 112(11.2) 
Other 28(8.6) 51(7.6) 79(7.9) 

Husband education 
 

No formal education  118(36.2) 208(31.1) 326(32.7) 
Grade 1-6 108(33.1) 187(27.9) 295(29.6) 
Grade 7-8 34(10.4) 78(11.6) 112(11.2) 
Grade 9-12 34(10.4) 113(16.9) 147(14.8) 
>Grade 12 32(9.8) 84(12.5) 116(11.6) 

Wealth index Poor 150(42.1) 278(39.0) 428(40.1) 
Average 90(25.3) 127(17.8) 217(20.3) 

Rich 116(32.6) 307(43.1) 423(39.6) 
Maternal Power Poor 124(34.8) 211(29.6) 335(31.4) 

Average 125(35.1) 260(36.5) 385(36.0) 
Good 107(30.1) 241(33.8) 348(32.6) 
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4.3.2. Mental distress among the mothers   

The internal reliability of the SRQ-20 was excellent with Cronbach’s alpha of 0.902. As depicted 

in table 12, the most commonly reported symptoms include: “headache” (52.8%), “easily tire” 

(43.2%), “feel tired all the time” (40.2%) and “feel nervous, tense or worried” (38.2%). Overall 

18.6% of the mothers reported that they had suicidal ideation within the last 30 days before the 

survey. Significantly, higher rate of suicidal ideation was reported by exposed mothers (23.3%) 

than unexposed ones (16.3%), p-value of 0.003.  

The overall mean (SD) SRQ score value was 5.7 ± 5.1 ranging between 0 and 20. Whereas, the 

mean scores of exposed and unexposed mothers were 6.4 ± 5.3 and 5.4 ±5.1, respectively. Based 

on a cutoff point of six or above “yes” to the SRQ questions, overall, 446 (41.8%) of the 

participants were positive for mental distress. One hundred seventy one (48%) of exposed 

mothers were positive for mental distress, whereas only 275(38.6%) of unexposed mothers were 

positive for mental distress (Table 12). When non-proportional allocation of the participants to 

urban and rural communities was accounted for (through weighting), 49.1% of exposed and 

40.7% of unexposed mothers were positive for mental distress with overall prevalence of 43.5%.  

As shown on figure 7, the magnitude of maternal mental distress among mothers with child death 

was shown to be decreasing as time went. The magnitude of mental distress was 55.7% among 

mothers who experienced child loss in the past six months. It decreased to 43% among mothers 

who experienced child loss more than three years before the survey. Mental distress was found to 

be persistently high among mothers with history of child loss compared to mothers without child 

loss at least for three to four years after child death (X2=10.65, P= 0.001). The effect is greater 

during the earlier periods (within 6 months of child death) (Figure 7).  
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Table 12: Proportion of exposed and unexposed mothers who said yes to SRQ-20 questions, 
Gamo Gofa Zone, 2014 

S. 

No.  
SRQ 20-Questions Exposed  

(who said yes) 
Unexposed 

(who said yes) 
Total 
(who said yes) 

Freq. (%) Freq. (%) Freq. (%) 
1.  Often had headache 201(56.5) 363(51.0) 564(52.8) 
2.  Had poor appetite  132(37.1) 273(38.3) 405(37.9) 
3.  Problem with sleep 90(25.3) 164(23.0) 254(23.8) 
4.  Easily frightened 86(24.2) 161(22.6) 247(23.1) 
5.  Hands shake 39(11.0) 66(9.3) 105(9.8) 
6.  Feel nervous, tense or worried 159(44.7) 249(35.0) 408(38.2) 
7.  Poor digestion 92(25.8) 153(21.5) 245(22.9) 
8.  Trouble thinking clearly 108(30.3) 185(26.0) 293(27.4) 
9.  Feel unhappy? 121(34.0) 189(26.5) 310(29.0) 
10.  Cry more than usual 81(22.8) 114(16.0) 195(18.3) 
11.  Difficulty to enjoy daily activities 106(29.8) 165(23.2) 271(25.4) 
12.  Difficulty to make decisions  92(25.8) 147(20.6) 239(22.4) 
13.  Daily work suffering 106(29.8) 174(24.4) 280(26.2) 
14.  Unable to play a useful part in life 114(32.0) 188(26.4) 302(28.3) 
15.  Lost interest in things 115(32.3) 175(24.6) 290(27.2) 
16.  Feeling of worthlessness 111(31.2) 155(21.8) 266(24.9) 
17.  Thought of ending life 83(23.3) 116(16.3) 199(18.6) 
18.  Feel tired all the time 162(45.5) 267(37.5) 429(40.2) 
19.  Uncomfortable feelings in stomach 116(32.6) 212(29.8) 328(30.7) 
20.  Easily tired 164(46.1) 297(41.7) 461(43.2) 

Positives for mental distress (95% CI)  48.0(42.9-53.2) 38.6 (35.1-42.3) 41.8 (39-45) 
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Figure 7: The weighted proportion of mothers who had mental distress, by time since child 
death, Gamo Gofa Zone, 2014 
 

4.3.3. Effect of child death on maternal mental distress  

In bivariate analysis, history of child loss was significantly associated with mental distress. The 

odds of mental distress was 1.6 times higher among mothers who lost their children than those 

who didn’t (COR=1.61(1.15-2.25)). After adjusting for potential confounding factors, the odds 

of mental distress among mothers with child death was more than 1.8 times higher than among 

those mothers without child death (AOR of 1.84(1.11-3.04) (table 13).  

Other variables which were significantly associated with overall mental distress included: wealth 

index of the household, weather the mother had other medical illnesses or not, whether the 

family sought medical care from modern health system or not, whether the mother had ANC 

follow up during the pregnancy of the index child or not and whether the mother has history of 

adverse pregnancy outcomes (abortion or still birth) or child loss other than the death of the 

index child (table 13).    
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Overall, mothers from household of average (AOR of 0.41(0.21-0.79)) and rich (AOR of 

0.31(0.14-0.67)) wealth index had less odds of mental distress than those from poor categories. 

The odds of mental distress among mothers who didn’t have other medical problems (including 

heart problems, hypertension, diabetes mellitus etc.) was 64% (AOR of 0.36(0.18-0.73)) less 

than among those who reported to have any other medical problems. Similarly, odds of mental 

distress among mothers who reported seeking medical care from modern health facilities (other 

than home or traditional healer) was 57% (AOR of 0.43(0.20-0.94)) less than among those 

mothers who consulted traditional means. Compared to those mothers who reported having ANC 

follow up during pregnancy of the index child, the odds of mental distress was about 2.6 times 

(AOR of 2.55(1.25-5.18)) higher among who didn’t have ANC follow up (table 13).    

In a bivariate  analysis, mothers who didn’t experience child/pregnancy loss in terms of child 

death, abortion or stillbirth before or after the index child were less likely to have mental distress 

(COR of 0.54(0.34-0.87)) than those who ever experienced. When adjusted for survival status of 

the index child and other variables it lost its significance though the association is in expected 

direction (table 13). However, when survival status of the index child was removed from the 

model, the odds of mental distress among mothers who didn’t experience child loss in terms of 

child death, abortion or stillbirth before or after the index child was significantly less (COR of 

0.56(0.32-0.99)) than those who ever experienced. 
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Table 13: Independent effect of child loss and other factors on maternal mental distress, 
Gamo Gofa, 2014 

Characteristics  Categories  COR (95% CI) AOR* (95% CI) 
Exposure status   Un-exposed Ref   Ref   

Exposed 1.61 1.15 2.25 1.84 1.11 3.04 
Age of mother at birth  1.02 0.99 1.06 1.02 0.96 1.08 
Ethnicity  Gamo Ref   Ref   

Zeyse 0.50 0.10 2.46 0.34 0.03 3.71 
Wolayta 2.22 0.72 6.88 3.28 0.92 11.70 
Others 0.98 0.31 3.95 0.88 0.27 2.87 

Maternal education  No formal education Ref   Ref   
Grade1-6 1.16 0.67 1.99 2.00 1.01 3.97 
Grade7-8 0.94 0.43 2.06 2.17 0.88 5.36 
Above Grade9 0.70 0.32 1.53 1.86 0.66 5.30 

Marital status  Married  Ref   Ref   
Single  0.85 0.26 2.79 0.50 0.09 2.61 
Other  1.15 0.47 2.81 1.17 0.36 3.82 

Mother Occupation  House wife Ref   Ref   
Farmer 0.49 0.21 1.15 0.68 0.26 1.73 
Gov't employee 0.37 0.04 3.14 0.56 0.08 3.73 
Merchant 0.97 0.48 1.94 1.00 0.43 2.33 
Others 1.82 0.70 4.70 1.41 0.51 3.89 

Wealth index  Poor Ref   Ref   
Average 0.47 0.26 0.84 0.41 0.21 0.79 
Rich 0.39 0.20 0.77 0.31 0.14 0.67 

Maternal Power  Poor Ref   Ref   
Average 0.76 0.46 1.26 0.62 0.32 1.19 
Good 1.19 0.71 2.01 1.45 0.76 2.79 

Ever beaten by her husband  Yes Ref   Ref   
No 0.98 0.53 1.82 1.08 0.49 2.40 

Mother has any medical 
illness  

Yes  Ref   Ref   
No  0.42 0.23 0.76 0.36 0.18 0.73 

Place of seeking health care  Traditional  Ref   Ref   
Modern health 
service 0.43 0.22 0.85 0.43 0.20 0.94 

Pregnant during survey  Yes  Ref   Ref   
No  0.75 0.38 1.47 0.65 0.32 1.34 
Unsure  0.80 0.18 3.60 0.41 0.10 1.63 

How many child has 1.02 0.93 1.12 1.09 0.93 1.28 

Place of delivery  Home  Ref   Ref   
Health post 0.98 0.36 2.63 0.52 0.17 1.61 
Higher health facility  0.87 0.47 1.60 0.58 0.25 1.37 

Had Post natal care during 
pregnancy of index child  

Yes Ref   Ref   
No 1.00 0.58 1.73 0.54 0.25 1.18 

Had ANC follow up during 
pregnancy of index child  

Yes Ref   Ref   
No 1.81 1.01 3.24 2.55 1.25 5.18 

Ever had child loss (including 
abortion & stillbirth) other 
than index child 

Yes Ref   Ref   
No 

0.54 0.34 0.87 0.60 0.33 1.08 
Had live birth after index 
child  

Yes Ref   Ref   
No 0.87 0.57 1.33 1.03 0.61 1.76 

*Adjusted for all variables in the table 
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4.4. Summary of findings by specific objectives  

S.No. Objectives  Summary of Main findings  

1.  To a ssess t he 

magnitude of  

under-five 

mortality in  th e 

community  

The overall weighted under five, infant and neonatal mortalities 

with their corresponding 95% confidence intervals were: 

42.76(39.56-45.97), 33.89(31.03-36.76) and 18.68(16.53-20.83) 

per 1000 live births, respectively. Majority of neonatal deaths 

occurred within the first seven days of life. 

2.  To determine 

determinants of  

under-five  

mortality in the 

community    

Among socioeconomic (distal) factors, maternal education, 

husband occupation and marital status of the mother were 

significantly associated with under-five and/or infant mortality. 

Among factors classified as environmental contamination; 

presence of separate kitchen was significantly associated with 

both under-five and infant mortality. Among personal illness 

control related factors: lack of post natal care, immunization 

status of the child and lack of vitamin A at least once after six 

months of age were significantly associated with higher rate of 

under-five mortality. Among factors related with child feeding 

and newborn care practices, ever breast feeding and delaying first 

bath at least for 24 hours were found to be significantly 

associated with low under-five mortality. Among other maternal 

and child related factors: short birth intervals, history of death of 

older sibling of the index child, being multiple birth, live birth 

after the index child were significantly associated with high 

under-five/infant mortality.   

3.  To determine the 

association 

between child 

death & maternal 

mental distress  

Mothers who lost their children had significantly high rate of 

mental distress compared with their counterparts. Similarly, 

mothers with child loss reported a significantly high rate of 

suicidal ideation (23.3%) than mothers without child death 

(16.3%) with p-value of 0.003. 
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5. Discussion  

5.1. Magnitude and trends of under-five mortality 

The overall weighted under five, child, infant, post neonatal and neonatal mortalities were 

calculated to be 42.76, 8.87, 33.89, 15.22 and 18.68 per 1000 live births, respectively. These 

figures are lower than the national and regional reports of the EDHS (4). The mortality rates 

identified by the current study are also lower than other pocket studies conducted in other parts 

of the country (53-56, 62). This may be because of socio-cultural differences in child caring and 

feeding practices of study populations. This was reflected by low prevalence of malnutrition 

(which is one of the leading causes of under-five mortality) in the study area (Zone) of the 

current study (172, 173). The other reason may be due to time variation between studies, as 

potential health service coverage has increased dramatically in the country in recent years. This 

was demonstrated by the current study that there were 100% coverage of at least one health post 

and one health extension worker operating in the study kebeles of the current study and almost 

all the kebeles had access of health centers’ service within 10kms distance. However, still there 

might be under reporting of deaths (survivor selection bias) in the current study as most of the 

data were collected retrospectively in a longer duration (within the past seven years before the 

survey). Besides, the difference might be attributed to the difference in estimation method 

between the studies.   

About 79% and 44% of all under-five mortalities occurred before their first birthday and within 

the first one month of age, respectively. Relatively, similar trend was observed in the 2011 

EDHS report (4), in which 67% and 42% of all under-five mortalities occurred before their first 

birth date and within the first one month of age, respectively. The occurrence of high mortality 

especially during post neonatal period might be attributed to infection mainly from diarrheal 

disease, since this is the time when supplementary foods are started (given the poor hygienic 

condition of rural population of developing countries). Or it may be because of the ARI 

attributed to indoor air pollution as figured out by this study (lack of separate kitchen for cooking 

was associated with childhood mortality), as younger children are more likely to stay at home 

with their mother during cooking than older children.  
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On the other hand, about 82% of neonatal deaths occurred within the first seven days of life. This 

was in spite of the above mentioned high potential health coverage of the study kebeles. It may 

be because of poor quality of maternal and child health services provided to the community, as 

health service delivery systems in developing countries have been criticized for failing to bring 

expected results at expected level, partly because of poor quality (95). All those may signify the 

importance of investigating quality of health services to improve and strengthen maternal and 

child health interventions during pregnancy, during and immediately after birth (through ANC, 

skilled birth attendance and early post natal care). This may help to avert majority of neonatal 

mortalities, as early neonatal mortalities are mainly caused by pregnancy and child birth related 

problems; including birth asphyxia, prematurity, maternal hypertension and obstetric hemorrhage 

(174-176).  

Significantly, higher rate of under-five mortality was encountered among rural kebeles than in 

urban kebeles. Similar observation was found in the EDHS report (4). This may be due to the 

relatively better access to health services and utilization of the services by urban population as a 

result of a relatively better awareness of the benefit of the health services.  

Similar to the EDHS report (4), under-five mortality rate was significantly higher among males 

than in females in the current study. Similar finding was observed in a study which analyzed 

DHS data from sub Saharan African countries, including Ethiopia’s EDHS 2011 data (177). This 

may be owing to biologic differences of the two sexes, as genetic factors were reported to be 

reasons for higher mortality among males than females (178-180). 

Unlike other kebeles, under-five mortality significantly decreased in DSS kebeles during the 

study period. More or less similar trends were observed in infant and neonatal mortality, i.e. 

fluctuating trends in the overall and in non-DSS rural and urban kebeles, but sharp reduction in 

DSS kebeles. Relatively low under-five mortality was also observed in DSS kebeles than non-

DSS kebeles. This may be due to effect of frequent contact of data collectors, supervisors and 

researchers with the community which is not true in non-DSS sites. This might create more 

concern and motivation of HEWs and other health cadres working in the kebeles, because they 

know that mortalities are continuously monitored by the Project.  Or it might create awareness 

about service utilization and child care in the communities owing to frequent visiting and 
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questioning of the households to fill the questionnaires by data collectors of the Project. Previous 

study in India, revealed that, health education by visiting homes of the mothers had positive 

maternal behavior change that may positively affect child survival (181). Similarly, frequent 

home visit by lay volunteers was shown to improve treatment outcome of tuberculosis in Iraq 

(182).  However, as DSS sites are becoming sources of evidence for magnitude and cause of 

mortalities in areas where vital event registrations are lacking (in Africa, Asia and Oceania) (183, 

184), we suggest further investigation of whether such variations exist in other sites or not and 

the reasons for such variations. According to further personal communication of this finding with 

the Arba Minch DSS personnel, they are suspicious of under reporting of deaths in some DSS 

kebeles.     

5.2. Determinants of under-five mortality  

This study tried to identify determining factors of childhood mortalities by aggregating 

predicting variables to different relevant levels in order to determine unbiased effects of 

identified factors. To achieve that, efforts like matching of cases and controls and using 

appropriate analytical methods, including weighted conditional logistic regression by ruling out 

presence of clustering of the data during analysis were made.   

Among distal factors maternal education was shown to be important determining factor of under-

five and infant mortality. Both infants and under-five children of mothers who were at least 

grade nine had less odds of death than those who lacked formal education. This finding is in line 

with many other studies conducted in different parts of the world (66, 78, 90, 91). A study which 

analyzed the three EDHS data (2000, 2005& 2011) (92) also demonstrated the same. This may 

be because of the effect of maternal education on modern health knowledge, beliefs and practices 

of the mother, that in turn  could have effect on the effectiveness of health behavior (feeding 

practices, child care etc.); and changes the mother’s role in the family, enabling her to take the 

necessary measures to prompt child health, including effective use of modern health services 

(93).  

Another important distal factor identified as predicting factor of under-five mortality was 

husband’s occupation. Children whose fathers were daily laborers had higher rate of odds of 

death than those whose fathers were farmers. This may be due to the fact that occupation of the 
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father is an indicator of socioeconomic status of the household and stability of the family. It is 

logical to expect being a farmer is better and stable economically than being daily laborer, 

provided that majority of the current study population were from rural kebeles.   

Both infants and under-five children whose mothers were separated/ divorced or widowed were 

more likely to have higher rate of odds of death than whose mothers were married. This was in 

line with other studies done in Africa that, children of married mothers were more likely to 

survive than unmarried ones (56, 74, 185). This may be for obvious reason that, those mothers 

without marital union are more likely to be deprived of economically than those who have 

husbands, because of lack of support from husbands, who are responsible for income of the 

household. Besides, married mothers would get support from their partners for utilization of 

health services during antenatal through to postnatal care. On the other hand, the insignificant 

effect of being single on under-five mortality observed in this study may be because of the fact 

that, single mothers are more likely to live with their parents and get the support to care for their 

children.    

In this study, unexpectedly wealth index of the household was not statistically associated with 

under-five mortality. This was in contrast to other studies (130, 177, 186). However, the current 

finding was in line with many studies from developing countries, where they showed non-

significant effect of socio economic status of the individual household on under-five mortality 

(28, 54, 74, 158, 187). This may be because of the definition of socio-economic status, as socio 

economic status was determined using principal component analysis of possession of household 

assets. Therefore, there may be under reporting of household assets by study participants as this 

is usually perceived to be linked with taxation and eligibility for social supports by the 

government and non-government organization in the community.  

Maternal decision power as measured in the current study was not statistically significantly 

associated with under-five mortality. This was in contrast to previous arguments of positive 

effect of maternal status on childhood mortality through its effect on her decision on child health 

(85, 86, 89). However, unclear correlation between women’s empowerment (participation in 

decision-making processes) in the household and childhood mortality was reported by another 

study (90). This may show that, mere decision power of the mother may not have effect on 
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childhood mortality unless it is supported by awareness about her and the child’s health. 

However, the difference may be because of the difference in defining maternal power, as 

educational status of the mother is a crucial element of her status in the household, but it is 

treated independently (as a separate factor) in the current study.  

In developing countries, traditional use of household energy like cooking and heating  with 

biomass fuels/coal is posing a serious threat to health by producing a variety of health damaging 

pollutants (188) and is shown to be a risk factor for many causes of childhood mortalities (70, 

189). It was also shown to be a risk factor for childhood mortality (68, 69). This was supported 

by the current study that, among factors classified as environmental contamination; presence of 

separate kitchen for cooking (which is a proxy indicator of indoor air pollution) was significantly 

associated with low under-five mortality. Similar effect was observed during the first year of the 

child. The odds ratio identified in the current study may be under estimated, as the child is 

expected to be at the back of his/her mother during cooking even though she is cooking in a 

separate kitchen. Almost all (99.7%) of households of the current study were using wood, animal 

dung or charcoal as source of fuel for cooking.   

Presence or type of latrine facility the household had and source of drinking water were not 

significantly associated with childhood mortality in this study. This finding was against others’ 

arguments (65, 190) and findings (66, 185) of a positive association between latrine facility and 

childhood mortality. However, our finding is in line with other studies (158, 187, 191). This may 

be because of the fact that majority of latrine types in the study area were traditional pit latrines 

(92% were pit latrines) which are usually unclean and prone to contamination by vectors such as 

house flies, this may be a risk factor for those children who had improved latrine as they are 

more likely to use similar ground at least for playing. The other possible explanation may be, 

because of access of curative health services at community level for those illnesses which may 

arise from lack of latrine facilities or safe drinking water such as diarrhea, through health 

extension program, as all kebeles of the current study had a health post with at least one health 

extension worker serving the community at grass root level. However, the effect of these factors 

on intermediate cause of child mortality such as diarrheal disease should not be ignored as their 

effect on the non-death outcomes of the child’s health (nutritional status, growth, mental 

development etc) is of paramount importance (192, 193). 
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Among maternal and child related factors, previous birth interval was significantly associated 

with both under-five and infant mortality. Children who had longer birth intervals had less odds 

of mortality than those children who had birth interval of less than 24months.  Many studies in 

developing countries also showed inverse association between the length of preceding birth 

interval and childhood mortality (62, 78, 90, 132, 194). This may be because of maternal 

depletion, as women with short intervals between two pregnancies have insufficient time to 

restore their nutritional reserves, a situation which is thought to adversely affect fetal growth, 

resulting in a low birth weight or small for gestation (134) which are shown to have a negative 

effect on child survival (131). Competition for resources among the siblings may be another 

explanation. Therefore, this finding strengthens the prominence of WHO’s recommendation of at 

least 24 months spacing (134) by advocating and strengthening family planning methods.    

History of death of older siblings of the index child was shown to significantly increase the odds 

of mortality among both under-five children and infants. Similarly, higher risk of childhood 

mortality was reported among children who reported death of an older sibling by other studies 

(92, 185, 195, 196). This may be because of the fact that, factors responsible for the previous 

child death in the household sustain and result in the death of the index child.  

Multiple births are relatively rare events compared to singleton births, but reported to be a risk 

factor for childhood mortality particularly in resource limited settings (28, 92, 197, 198). 

Similarly, in the current study, those under-five children whose births were multiple had higher 

rate of odds of mortality than those who were single birth.  Similar effect was observed among 

infants. So, these findings may indicate the importance of meticulous identification and 

investigation of high risk pregnancies, including multiple pregnancy during prenatal period in 

order to take appropriate action.  

History of live birth after the index child was examined only for under-five mortality in order to 

account for the time required to give birth after birth of the index child. And it was significantly 

associated with under-five mortality that, under-five children of mothers with history of birth 

after the index child had higher rate of odds of mortality than those without. That may be 

because of resource competition for feeding and care. However, birth after index child may be a 

consequence to replace dead child rather than a cause.  
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Among factors related to child feeding and newborn care practices, history of ever breast feeding 

was found to be significantly associated with low under-five and infant mortality. Breast feeding 

has been reported to be as a major determinant of childhood health and mortality (22, 108, 119, 

199). As a result, promotion of breast feeding is considered to be a key component of child 

survival strategy in many developing countries (113).  Even though, the problem of residual 

reverse causality couldn’t be ruled out (because of the design of this study), the finding of this 

study support the promotion of breastfeeding as a strategy for better child survival in developing 

countries like Ethiopia.  

In this study, exclusive breast feeding status of the child and history of bottle feeding were not 

significantly associated with under-five mortality. Similarly, insignificant association was 

observed by another study (200). Non-significant difference of mortality among exclusively 

breast fed children and pre-dominantly breast fed children was reported by another study too 

(199). Problem of breast feeding, which may be a proxy indicator of lack of exclusive 

breastfeeding was also not associated with childhood mortality (122). This may be because of 

rareness of these practices, as exclusive breast feeding is not widely practiced that, only 32% of 

Ethiopian infants 4-5 months were reported to be exclusively breast fed (4). And only 10% of the 

children in the current study were bottle fed.  

In this study, delaying first bath of a child at least to 24 hours after birth was shown to reduce 

odds of under-five mortality by 50% and infant mortality by 54%. Delaying first bath was 

considered to be newborn thermal care at delivery and the current finding strengthens the 

importance of WHO’s recommendation of delaying first bath of a child after 24 hours (201).   

Infants who had at least four ANC follow-up during their pregnancy had less odds of mortality 

than those infants who lacked ANC follow up. Though it was not significant, similar effect was 

observed among under-five children. Even though it was not statistically significant, experience 

of even less than four ANC follow up during pregnancy of the index child was shown to reduce 

odds of under-five and infant mortality. Similar protective effect of ANC follow up was 

observed by other studies (101, 103). This time (pre-natal period) is critical for the mother and 

the fetus that, it helps to identify high risk pregnancy including multiple pregnancy (which is 

shown to be a risk factor) for appropriate action.  
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Both mothers and their newborns are vulnerable during the postnatal period and provision of 

PNC services at this period is expected to prevent maternal and child morbidity and mortality 

(202, 203). This time is crucial not only to treat complications arising from delivery, but also to 

provide women with important information on how to care for themselves and their children. In 

support of this, in the current study lack of PNC was found to increase the odds of mortality by 

about 2.3 folds during the first five years of age and by about 2.4 folds during the first year of 

age of the child.  This finding is in line with another study (204), which analyzed Demographic 

and Health Survey data from sub-Saharan African countries. 

In contrast to reports of other studies (66, 101) about positive effect of institutional or skilled 

attendance of delivery on childhood mortality, place and attendance of delivery of the index 

child were not significantly associated with under-five mortality in the current study. However, 

institutional delivery was also not a protective factor for child survival by other studies 

conducted in Ethiopia (62, 158). Besides, lack of significant association between delivery at 

hospital or skilled attendant and neonatal mortality was reported by another study (131). This 

may be due to the fact that complicated cases were more likely to come for institutional delivery 

than to stay at home. However, health service delivery systems in developing countries are 

criticized for failing to bring the expected health benefits at expected level, partly because of 

dysfunctional health services (95). So, these findings may warrant investigating the quality of 

delivery services being provided by health facilities in the study areas. 

Immunization is the most effective child-survival intervention to date and the immunization 

status of children was reported to be an important factor for survival (66) with its greater impact 

in communities with low socioeconomic status (205). Similarly, in the current study, 

immunization status for age of the child was significantly associated with under-five and infant 

mortality. The odds of death of under-five children were, about 3.6 times if they were partially 

immunized and about 11 times if they were not immunized at all, compared to those fully 

immunized. Similar protective effect of immunization was observed among infants. The current 

expanded program on immunization of Ethiopia calls for BCG vaccine at birth, three doses of 

pentavalent (Diphtheria and Tetanus and Pertussis and Haemophilus influenzae and Hepatitis B) 

vaccine and pneumococcal conjugate vaccine at 6, 10, 14 weeks of age, four doses of oral polio 
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vaccine at birth, 6, 10, 14 weeks of age, inactivated polio vaccine at 14 weeks of age and measles 

vaccine at 9 months of age and Rotavirus vaccine at 6, 10 weeks of age (206).  

Similar to immunization status, the odds of under-five and infants deaths were high among 

children who lacked vitamin A at least once after six months of their age than those who took. 

Vitamin A supplementation is another child health intervention and reported to reduce childhood 

mortality attributed to diarrhea and measles (105, 207). Both the above findings ratify the 

importance of strengthening of those interventions for sustenance of the reduction of childhood 

mortality for the attainment of child health related SDGs target. 

5.3. Effect of child death on maternal mental distress  

Although studies conducted in the country assessed the magnitude of CMD among postpartum 

mothers (162) and the effect of maternal mental distress on child wellbeing (208, 209), none of 

them tried to assess the effect of child death on maternal mental health status. This study shed 

light on the problem by assessing the effect of child loss on maternal mental distress. 

This study demonstrated that, child loss has significantly associated with maternal mental 

distress. Mothers who lost their child reported a significantly high rate of mental distress than 

their counterparts. Similarly, mothers with child loss reported a significantly high rate of suicidal 

ideation than mothers without child death.  This finding is consistent with previous studies 

elsewhere (43, 210). Similarly, high rate of hospitalization for psychiatric illnesses was reported 

among mothers with child loss than those without (40). This may be an indication that mothers 

with child loss are prone to even severe mental illnesses that need hospitalization and that 

warrants mental health intervention for mothers with child loss by integrating mental health 

services to maternal and child health services.  

The effect of child loss on maternal mental distress was greater during the earlier periods (within 

six months of child death) and it decreases through time. However, it was shown to be 

persistently high at least during the first three years after child death than among mothers without 

child loss. Similar finding was observed by other studies (210, 211) that, mental distress among 

mothers with child loss persisted for a longer duration. It was reported to persist up to 30 months 

after child death (210). Risk of hospitalization for any psychiatric disorder was reported to 
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remain significantly high among mothers who lost their child even after five years of child death 

(40). This persistent maternal mental distress after child loss may have impact on the subsequent 

children of the mother, which may lead to a vicious cycle of the problem. Previous studies 

revealed significant association between history of death of older sibling of the child with the 

death of index child (185, 195, 196). It was also shown that child wellbeing was significantly 

associated with maternal mental distress (12, 13). All these point out the importance of mental 

health interventions targeting mothers with child loss not only for the mother, but also for her 

children. 

This study also revealed other determinants of mental distress among overall mothers. Overall, 

mothers from households of average and rich wealth index had about 59% and 69%, 

respectively, less odds of mental distress than those from poor categories. Similar finding was 

observed by other studies (212, 213), that poor women were more likely to have postpartum 

depression than rich ones. That may be as a result of stress, worries and insecurities in feeding 

and sheltering the families in general and children in particular or due to the situation that poor 

mothers are living with as they are more likely to live in crowded or stressful conditions and 

have less occupational opportunities.   

Mothers who reported to have other medical problems (including chronic illnesses such as 

diabetes mellitus, hypertension etc…) were more likely to have mental distress than those 

without. This fact was established by another study of postnatal mothers (212) that, presence of 

other medical illness was significantly associated with mental distress. Similar finding was 

observed by another study of the general population (214). Bidirectional link between mood 

disorders and medical illnesses was confirmed by a scientific review of literatures (215). It was 

also reported that mood disorders affect the course of medical illnesses (215). All those may 

signify the importance of integrating mental health interventions (including screening, 

counseling and referral of those in need) with management of other medical problems.   

Mothers who reported seeking health services from modern health system had less odds of 

mental distress than those who consulted traditional means. In line with this, mothers who had 

ANC follow up during the pregnancy of the index child had less odds of mental distress than 

those who didn’t. These may be because of the benefit of the general counseling provided by 
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health workers on general health of the mother and the child. This may be a clue for the benefit 

that might be extracted by such mothers if mental health related counseling is integrated with 

maternal health services, including during ANC follow up, this may help mothers to cope with 

the stressful events they may face.  
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6. Internal Validity and generalizability of the study results  

Different observational epidemiologic study designs were implemented in this study, including: 

simple cross-sectional (census), case control and comparative cross-sectional study designs. 

Observational study designs are criticized to be prone to bias such as confounding problems. 

Evidence obtained through observational studies is considered to be weak compared to 

information from randomized trials. However, due to ethical issues, feasibility and cost 

associated with experimental studies, observational studies continue to be the common 

epidemiologic designs implemented in Public Health and provide valuable evidence for public 

health actions (216). In addition, findings from observational studies can be used as initial steps 

for experimental studies. 

The sample size of the study is an important factor to achieve enough power for a given study to 

reach reliable findings and to detect existing differences between two interventions/groups. 

Studies included in this work, included adequate sample size calculated using appropriate 

statistical methods and assumptions. For the simple cross-sectional study, 20,161 participants 

identified from the census and Arba Minch DSS database were included to determine magnitude 

and trend analysis of under-five mortality. For the case control and comparative cross-sectional 

studies the required sample size was calculated using appropriate statistical method by 

considering 95% of confidence level and 80% of power and by adjusting for design effect. The 

response rate for case control study was almost 100%. For that of comparative cross-sectional 

study it was also very high (98.3%).   

Results from epidemiologic studies in general and observational studies in particular often 

appear to suffer from two types of errors i) random errors (chance) and ii) systematic errors 

(bias). Random error can be reduced by having adequate sample size and as explained above 

studies in this assessment included adequate sample size. Besides, the role of chance can be 

assessed and estimated using statistical techniques (significance tests and confidence intervals). 

In all studies of this thesis, the role of chance was quantified and reported using appropriate 

statistical methods including weighted conditional logistic regression as appropriate and P-value 

with a cut-off point of ≤ 0.05 was taken as indicator of presence of significance.  

83 
 



The three main sources of systematic errors (bias) are: selection bias, information bias, and 

confounding. With regard to selection bias, the studies in this thesis applied either census 

(selection of the total sampling units) or using probability selection. For example, census was 

applied in the case of selection of kebeles in urban District and inclusion of all study subjects in 

the determination of magnitude of under-five mortality in all kebeles. In selection of kebeles in 

rural District and selection of study participants for the case control and comparative cross-

sectional studies, simple random sampling technique was applied. However, purposive selection 

of the two Districts of the Zone could introduce some selection biases in representing the 

population of the Zone. But, the wide agro ecological nature (Dega (high land), Woinadega (mid 

land) and Kola (low land)) of Arba Minch Zuria District may enable us to represent the 

population of the Zone, because other Districts of the Zone are more or less within these 

categories of Agro ecological/climatic zones. Besides, Arba Minch Town is the capital of the 

Zone and residents of the Town mainly are from different Districts of the Zone. In addition, we 

have applied weighted analysis in all cases to account for unequal selection probability.   

The main sources of information bias in epidemiologic studies include: observer bias, respondent 

bias (such as recall bias, a socially desirable response or intentionally biasing of information by 

respondents) and instrument bias (related to the instrument used for measuring information, 

including the questionnaires and the procedures). To minimize information bias in this study, 

effort such as selection of experienced data collectors and provision of extensive training to the 

data collectors on the questionnaires and the procedures were made. The data collection 

instruments were back translated to check their consistency and all of them were pre-tested. 

Besides, standardized and validated questionnaire (WHO’s SRQ-20), which was shown to have 

good validity as an indicator of CMD in Ethiopian setting, was used for the comparative cross-

sectional design. In order to have genuine response of the study participants, the data collectors 

explained the objective of the study and confidentiality of the response to the participants.  

On the other hand, one of the possible sources of information bias in this study could be in 

determining date of birth and death of the child, especially in non-DSS kebeles. This is one of 

the main challenges of mortality studies in developing countries where regular registrations of 

vital events are lacking.  The situation in Ethiopia is the same, even though the Government of 

Ethiopia very recently (since August, 2016) has started to introduce the scheme in the country 
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which is critically vital for future studies. In order to minimize the biases, the dates in the current 

study were collected from child immunization cards/ birth certificates or health post register or 

determined using local calendars in the absence of confirmed/registered dates. Indexing 

technique of children whose date of birth was known with those who were in similar age but lack 

register in the household or in the neighboring households was additional strategy applied in 

determining the dates. Because of recall and selective omission biases (tend not to report deaths 

mainly those of early deaths), underestimation of childhood mortality is possible. In order to 

minimize the bias, the information was collected with the help of HEWs or health post register 

and local leaders. HEWs know the households in their respective kebeles very well, as they are 

permanent residents of the kebele and register all households in the kebele and events that are 

occurring in these households as part of their day to day activities (however, there were variation 

among kebeles in this regard). Strict follow up of the whole process (data collection to data entry 

and cleaning) was undertaken by the principal investigator. With all these efforts, however, some 

recall and social desirability biases could not completely be avoided. As discussed above (in 

discussion), these may affect some of the findings such as, in estimating magnitude of mortality 

and in determination of wealth index (under estimation of both).  

As mentioned above, other sources of bias in epidemiologic studies are confounding and/or 

effect modification. Design and analysis level techniques have been developed for 

epidemiological studies to control effects of confounding. In this study, some confounders were 

addressed at design level by matching cases and controls for the case control study and exposed 

and unexposed for the comparative cross-sectional study (matched for age of the child and place 

of residence). Matching of the two groups by place of residence, might allow us to control 

known and unknown kebele level variables which were associated with the outcome and the 

predictors. In both designs, conditional logistic regression was used to control other possible 

confounders after assessing presences of clustering of the data. Presence of effect 

modification/interaction between the predictors was assessed by including the interaction term of 

the suspected variables in the respective models.    

With regard to representativeness and generalization of the findings, in addition to the 

application of probability sampling to select the study kebeles and participants, both urban and 

rural populations were represented. Even though the two districts were selected purposively, we 
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assumed that the Arba Minch Zuria District and Arba Minch Town are appropriate to represent 

the population of the Zone. Besides being the study site of the Arba Minch DSS, Arba Minch 

Zuria District is suitable to have representative sample of the Zone as it constitutes kebeles 

distributed in different agro ecological and climatic conditions. Arba Minch Town is the capital 

of the Zone and home to population from different districts of the Zone. The study areas of this 

study were similar with not only to the other Districts of Gamo Gofa Zone, but also to most of 

the rural communities in Ethiopia in terms of demographics, health services, road access, and 

economic structure. This may allow the findings of this study to be generalized to other areas of 

the country, especially to communities with similar backgrounds. Accordingly, the findings can 

be used in the design of health interventions to target health problems of under-five children to 

sustain reduction of mortality beyond MDGs and attain SDGs’ targets. The comparative cross-

sectional study also highlighted the importance of integration of simple mental health 

interventions to the existing maternal and child health services in the country to tackle the 

profound maternal mental health problems, especially after child loss which may have 

devastating impact on future children of the mother and her families in particular and on the 

wellbeing of the nation in general. 
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7. Strengths and limitations of the study  

The main strength of this study includes inclusion of large sample size, especially for the study 

of the magnitude of under-five mortality. It also included population from urban and rural, from 

DSS and non-DSS sites and from different agro-ecological kebeles, unlike previous studies in the 

country. It applied as well appropriate statistical methods to account for the non-proportional 

allocation of the study participants across urban and rural settings. Besides the age, matching the 

two groups of the case control and comparative cross-sectional studies by place of residence 

might help to control known and unknown kebele level variables, including variables that may 

be difficult to be accounted for during analysis, because of their unobvious nature. In addition, 

this study is the first of its kind to assess the other dimension of child mortality, its effect on 

maternal mental health, which is shown to affect child survival.  

However, because of the observational nature of the study designs applied in this study, some 

systematic errors, such as recall and social desirability biases could not be completely avoided.  

For example, the response of the respondents about household assets, mothers’ decision power in 

the household could be prone to social desirability biases. To minimize such biases, data 

collectors explained the objectives of the study and confidentiality of the responses. This was 

emphasized during training of data collectors and during supervision. The recall bias that might 

be attributed to recalling the date of birth of the child was minimized by using immunization card 

of the child or health post register. If the child was not immunized or the immunization card was 

lost, we utilized local calendars and indexing with the help of HEWs.  

Besides, there might be under reporting of deaths (survivor selection bias), especially for early 

child deaths, which may underestimate the rates. This was a problem in DSS sites too (personal 

observation and communication of the principal author as he worked as the coordinator of the 

Arba Minch DSS). To minimize this problem, besides the house to house visit, the information 

about child death was confirmed from HEWs of the kebele and local leaders or health 

development army of the locality. In order to minimize the recall bias that might be attributed to 

recalling variables such as related to child feeding, new born care practice, health service use, etc 

of the mother, we collected information within the past three before the survey (March 01, 2011 

and September 30, 2014 ) and included the youngest child whenever possible.  Finally, because 
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of the nature of the design, temporal relationship between child death and maternal mental 

distress couldn’t be established in the current study.  

8.  Conclusions   

The overall weighted under five, infant and neonatal mortalities with their corresponding 95% 

confidence intervals were: 42.76(39.56-45.97), 33.89(31.03-36.76) and 18.68(16.53-20.83) per 

1000 live births, respectively. The under-five mortality in the study area was lower than previous 

national and regional reports. Nevertheless, it is reckoned that significantly high numbers of 

children are dying during their early days of life. 

Distal factors, such as maternal education, husband occupation and marital status of the mother 

were shown to significantly affect childhood mortality by operating through proximal factors. 

Among factors classified as environmental contamination; presence of separate kitchen was 

significantly associated with both under-five children and infant mortalities. Lack of post natal 

care, lack of immunization and lack of vitamin A supplementation at least once after six months 

of age were personal illness control related factors which significantly associated with higher 

rate of under-five mortality. Among factors related with child feeding and newborn care 

practices, lack of breast feeding and delaying first bath at least for 24 hours after birth were 

found to be significantly associated with under-five mortality. Previous birth interval, history of 

death of older sibling of the index child, being multiple birth, live birth after the index child were 

other maternal and child related factors which significantly associated with under-five mortality.   

Significantly high proportions of women with child loss in this study were experiencing mental 

health problems than those without child loss, including higher rate of suicidal ideation. Even 

though the effect was shown to decrease through time, it persisted significantly high for 

relatively longer duration (at least three years after child death). With regard to other factors 

which were associated with maternal mental distress, those mothers who lacked ANC follow up 

during pregnancy of the index child were shown to have high rate of mental distress than those 

who had. Significantly high rate of mental distress was also observed among mothers from poor 

households and who reported to have other medical illnesses.  
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9. Recommendations  

9.1. Operational  

As distal factors such as maternal education, husband occupation and marital status of the mother 

were shown to be significantly associated with under-five mortality, in order to maintain the 

reduction in childhood mortality, investing on maternal education by targeting those at risk 

groups is highly commendable. 

Owing to previous birth interval was shown to be significantly associated with under-five 

mortality, advocating delaying inter-birth interval at least for 24 months by promoting family 

planning is crucial to maintain reduction of under-five mortality for the attainment of the SDG 

targets.  

In order to minimize the effect of indoor air pollution, health care providers such as HEWs 

should teach and encourage mothers to have separate kitchen for cooking, which was shown to 

significantly reduce odds of under-five mortality.  

Health service providers should strengthen delaying first bath of a child at least for 24 hours after 

birth as one of the strategies for a newborn thermal care at delivery. This should also be one of 

the focuses of health education programs of health facilities and providers to create awareness of 

the community in general and the mothers in particular, as most of deliveries are happening at 

home, attended by traditional birth attendants or relatives.  

In order to sustain reduction in under-five mortality, health providers in general and HEWs in 

particular should strengthen promotion of maternal child health services, such as family 

planning, ANC, PNC, immunization and vitamin A supplementation.  

As significantly high proportions of women with child loss were experiencing mental health 

problems than those without child loss, including higher rate of suicidal ideation, assessment of 

mothers for mental distress, especially for those who lost their children during post natal visit or 

home visit by health service providers in general and HEWs in particular may help to reduce the 

negative impact of mental distress in such mother’s future children and in her family. Integration 
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of mental health interventions (such as screening, counselling and referral of those in need) with 

other maternal and child health services may help to reduce the impact.  

As mothers with other medical illnesses were more likely to have high rate of mental distress, 

health service providers need to be aware/sensitized of this link and should screen those mothers 

for possible mental disorders for appropriate action. 

9.2. Policy implication  

As significant numbers of children are dying during their early days of life in spite of high 

potential health service coverage, investigation of quality of health services and strengthening of 

maternal and child health interventions during pregnancy and during and immediately after birth 

may help to avert majority of neonatal mortalities. 

In line with production and distribution of electricity to reach all households, advocacy to have 

separate kitchen for cooking (which was significantly associated with low under-five mortality),  

is commendable given that majority of the households of the study area were using traditional 

way of household energy sources like biomass fuels for cooking.  

Promotion of maternal and child health services, such as family planning, ANC, PNC, 

immunization, supplementation of vitamin A should continue as strategies to maintain reduction 

of childhood mortalities and attainment of child health related SDGs target.   

Consideration of screening of maternal mental health problems by incorporating simple common 

mental distress assessing tools, such as SRQ into the maternal and child health care programs of 

health facilities may have significant impact in reducing the impact of maternal mental health 

problems in the communities. 

As significantly high rate of mental distress was observed among mothers from poor households, 

investing on household income generation activities may be taken as one of the measures for 

tackling maternal mental health problems in the communities. 
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9.3. Further research  

As difference in magnitude and trend in childhood mortality in DSS and non-DSS kebeles was 

observed in this study, more rigorous studies focusing on the actual reasons of the difference 

need to be conducted, as DSS sites are becoming sources of evidence for magnitude and cause of 

mortalities in areas where vital event registrations are lacking (in Africa, Asia and Oceania). 

Besides, we suggest further investigation of whether such variations exist in other sites or not 

and the reasons for such variations.    

In line with other studies in the country, this assessment showed insignificant association 

between institutional delivery and skilled birth attendant and under-five mortality, so 

investigation of the quality of delivery services being provided by health facilities may be helpful 

for further action. 

The association between child loss and maternal mental distress is not well investigated in 

Ethiopia. As search of literatures on this area confirmed, the current study is the first in its kind 

in the country, so it is of paramount importance to further investigate the association by using 

stronger designs.  

Studies exploring the feasibility and effectiveness of provision of simple psychosocial 

interventions, such as screening for maternal mental distress using simple screening tools like 

SRQ, basic counseling and emotional support by front line health workers such as HEWs in 

Ethiopia are essential.  
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12. Appendices  

12.1. Study instruments  

PARTICIPANT’S INFORMATION SHEET 

Title of the project: “Assessment of Magnitude and Determinants of Under-Five Mortality and 

Its Association with Maternal Mental Distress in Gamo Gofa Zone, Ethiopia” 

Principal Investigator: Girma Temam (BSc, MPH) 

Advisors: 1. Prof. Ahmed Ali (PhD, Prof.) 

                2. Prof. Alemayehu Worku (PhD, Prof) 

Coordinating office: Addis Ababa University, School of Public Health  

Introduction: Although there is documented reduction in child mortality and indication of  the 

achievement of the MDG4 by the country (Ethiopia), mortalities are still high compared to other 

countries. Besides, it is clear that efforts should be continued to sustain the reduction of mortalities 

beyond MDGs. The death of a child is one of the most stressful events that a person can experience 

during the course of his or her life and may have sustained mental health effect on t he families 

particularly on the mother. Studies investigating the determinant factors of child mortality and post 

child loss maternal mental health in developing countries particularly in Ethiopia are rare. Those 

few are either context insensitive and cross-sectional in design. The findings are also inconsistent. 

This warrants the need for investigating determinant factors of child mortality and its effect on 

maternal mental wellbeing to design possible interventions gearing to the specific age group and 

context/community. 

Purpose: The Objective of this research is to assess the magnitude and correlates of under-five 

mortality and its association with maternal mental health in Gamo Gofa Zone, Southern Ethiopia. 

Procedure and Participation: The method of the research involves descriptive and comparative 

cross sectional and case control observational studies. The expected duration of the participant’s 

contact with the interviewer will be not more than thirty minutes. You will be asked to participate 

in t his r esearch be cause t he t rustful information w hich you w ill pr ovide i s i mportant for t he 

understanding of the proposed subject matter. Moreover, your particular participation is affirmed 
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by the sampling frame through the procedure of probability sampling technique which provides 

equal chance of selection. You will be asked about your socio-demography, reproductive history, 

child feeding and newborn care practices and other related questions that are very important for 

the fulfillment of the research.  

Confidentiality: to establish secured safeguards of the confidentiality of research data, the PI will 

use c odes dur ing da ta p rocessing i nstead of  us ing na mes. T he or iginal da ta w ill be  l ocked i n 

cabinets until the data analysis is carryout and no person shall access except the PI and the advisors 

for data checking and cleaning purpose. The use of information for any purpose other than that to 

which participants consented is unethical to the participants. The information you provide is not 

disclosed in  th e w ay it id entifies your p ersonal characteristics an d p rivacy. A fter t he r esearch 

defense and final work is approved by the School of Public Health and the Academic Commission 

and the University’s Senate, the original data questionnaire will be incinerated in secure manner.  

Benefit: The r esearch d oes not  ha ve a s hort t erm f inancial, he alth c are and c apacity bui lding 

benefit to the research participant as an individual or as a group, but in the long run it will help the 

concerned or ganizations a nd pol icy m akers t o ha ve a  pol icy c onsideration a nd di rection a nd 

formulation of  s trategy and design of  child and maternal mental health programs based on t he 

recommendations and the findings. Moreover the research work will help as a base line data in the 

field.  

Risk: The proposed research does not have any inhumane treatment of research participants and 

any physical harm, social discrimination, psychological trauma and economic loss.  

Inducement, incentive and Compensation: This study process has not any form of inducement, 

coercion and the study does not bring any risks that incur compensation. 

Results Dissemination: The researchers are responsible for dissemination of findings and fully 

accountable to provide feedback to the concerned health departments in the area. The findings will 

be presented at School of Public Health, Addis Ababa University. Effort will be done to publish 

the findings in scientific reputable journal.  

Freedom to withdraw: If you don’ t w ant t o p articipate i n t he s tudy, you ha ve f ull r ight t o 

withdraw from the study any time you wish. This would have no effect at all on your health benefit 
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or other administrative effect that you get from health facilities and nobody will enforce you to 

explain the reason for withdrawal.  

Person to Contact: The participant has the r ight to ask information that is not  clear about the 

research context and content before and or during the research undertaking. You can contact the 

principal investigator and his advisors. Moreover, this research has undergone ethical review and 

approved by the Addis Ababa University, College of Health Sciences IRB. The main task of this 

board is to make sure that the ethical principles are adhered to or not and the research participants 

are protected from harm.  

If you want more information and check about this project you can contact the following people  

Addis Ababa University College of Health Sciences IRB Secretary Office Tel. 0115512876  

Principal Investigator: 

Girma Temam,  

Arba Minch University  

Mob: 0911959683                

E-mail: girmatemam2@yahoo.com        

Supervisors: 1. Prof Ahmed Ali (PhD, Prof.), mob. 0911684399 

                     2. Prof. Alemayehu Worku (PhD, Prof), mob. 0911405652 

School of Public Health, College of Health Sciences, Addis Ababa University 
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Consent Form  

My name is ____________________________. I am working with a research team from the Addis 

Ababa U niversity. W e a re i nterviewing s ystematically s elected w omen/care givers o f children 

about determinants of child mortality and related issues. The purpose of the study is to assess the 

extent and determinants of childhood mortality and its association with maternal mental distress, 

which i s e xpected t o be  he lpful t o de sign, pl an and i mplement pr ograms a iming t o r educe 

childhood mortality and maternal mental illnesses. I am going to ask you certain questions that are 

very important for the fulfillment of the research. Your answers are completely confidential. Your 

name or other identifications will never be used in connection with any of the information you tell 

me. You do not have to answer any question that you do not want to answer, and you may end this 

interview a t any t ime you want. However, your honest answers to these questions will help to 

fulfill the s tudy and to provide information to the programmers to design, plan and implement 

appropriate interventions. We would greatly appreciate your help in responding to this survey.  

A. Are the information/ objectives clear? 

         1. Yes                                                  2. No                 explain again  

 

B. Would you be willing to participate? 

1. Yes               continue the interview 

2. No               Stop and go to the next HH 

           Thank you 

 

C. Interviewer’s signature certifying that, the informed consent has been given by the respondent 

     Name____________________   Signature _____________ Date_______________ 
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Data Collection Form for House to House Census 
District___________________ Kebele___________________Gote________________________Block No._____________________Name of 
group (development army) ________________________ 

S.No. Gote House 
No. 

Name of 
Head of 
House 
Hold 

Children under 7 years of age in the house Hold (who born between Sept 01, 2007 and Sept 30, 2014) 
Name of the 
child 
(start from 
the 
youngest) 

Child 
ID 

Se
x 
(M 
or 
F) 

Age (in 
month) 

Date of 
birth 
(dd/mm/yy) 

Dead/
alive 
1.alive 
2.dead 

If dead 
Age of 
the child 
at death 
(in 
month) 

Date of 
death 
(dd/mm/yy) 

Does 
the 
child 
died on 
date of 
birth  
1.yes 
2.No  

If died 
on date 
of birth, 
is s/he 
died 
immedia
tely 
after 
birth? 
1.Yes 
2.No 

If died 
immedia
tely 
after 
birth, 
does 
s/he 
born 
dead? 
1.Yes 
2.No 

    1.    __/__/_____   __/__/_____    
2.    __/__/_____   __/__/_____    
3.    __/__/_____   __/__/_____    

    1.    __/__/_____   __/__/_____    
2.    __/__/_____   __/__/_____    
3.    __/__/_____   __/__/_____    

    1.    __/__/_____   __/__/_____    
2.    __/__/_____   __/__/_____    
3.    __/__/_____   __/__/_____    

    1.    __/__/_____   __/__/_____    
2.    __/__/_____   __/__/_____    
3.    __/__/_____   __/__/_____    

Name of data Collector __________________________Sig& Date_______________________ 
Name of Supervisor ___________________________Sig& date_______________________ 
Data Collection Form for House to House Census ……… 
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District___________________ Kebele___________________Gote________________________Block No._____________________Name of 
group (development army) _________________ 
 

 
 
Name of data Collector __________________________Sig& Date_______________________ 

Name of Supervisor ___________________________Sig& date_______________________

S.No. Child ID Name of the mother  Age of the 
mother  

Does the 
mother 
live with 
the child? 
1.Yes 
2.No 

Is the mother 
alive or dead? 
1.Alive 
2.Dead 

Marital status 
of the mother  
1.Married 
2.Single 
3.Divorced  
4.Widowed  
5. Separated 

Remark  

1.        
2.        
3.        
1.        
2.        
3.        
1.        
2.        
3.        
1.        
2.        
3.        
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Kebele level information collected  
District_________________________________ Kebele______________________________ 

S.No. Indicators Coding/ classification Remark  
1.  Residence 1. Urban  

2. Rural  
 

2.  Climatic and geographic location 1. Dega 
2. Woina dega 
3. Kolla  
4. Other (specify)___________________ 

 

3.  Does the kebele has all weather road?  1. Yes 
2. No  

 

4.  Distance from Arba minch Hospital  
(in km and walking distance) 

__________________km 
__________________hr  

 

5.  Distance from nearby health center __________________km 
__________________hr  

 

6.  Presence of private health facilities 
(clinics, drug vendors)  

1. Yes 
2. No  

 

7.  If yes type of health facility?  1. Clinic 
2. Pharmacy/drug vendor 
3. Other (Specify)___________________ 

 

8.  Main livelihood of the community?  1. Farming of cash crops (banana, mango) 
2. Farming of stable food  
3. Trading  
4. Other (Specify)___________________ 

 

9.  Common staple foods of the community? 1. Maize 
2. Teff  
3. Enset  
4. Other (Specify)___________________ 

 

10.  Maternal health service coverage  ANC____________________________% 
Family planning___________________% 
Post natal care_____________________% 
Professional assisted delivery_________% 

2006 E.C. 
(2013/14) 

11.  Child health service coverage  EPI coverage______________________% 
Vit A coverage____________________% 
Bed net coverage___________________% 
Maternal TT vaccine coverage ________% 

2006 E.C. 
(2013/14) 

12.  Presence of secondary school in the 
kebele  

1. Yes 
2. No   

 

13.  Presence of elementary school in the 
kebele  

3. Yes 
4. No  

 

14.  Latrine coverage rate in the kebele   __________________________% 2006 E.C. 
(2013/14) 

15.  Presence of safe water supply in the 
kebele  

1. Yes 
2. No 

2006 E.C. 
(2013/14) 

16.  Is the kebele malarious or not  1. Yes 
2. No  

 

17.  Number of household of the kebele? __________________________  
18.  Number/percent of model households 

graduated in the kebele   
______________number 
________________/% 

2006 E.C. 
(2013/14) 

19.  Do the HEWs have delivery kit and 
providing delivery service in the health 
post? 

1. Yes 
2. No  
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20.  How many trained traditional birth 
attendants working in the kebele? 

_______________________________  

21.  How many health extension workers are 
working in the kebele?  

________________________________  

22.  Perceived political commitments by the 
administration of the kebele towards 
Health extension programs (according to 
HEWs) 

1. Very good 
2. Good 
3. Fair  
4. Poor  
5. Very poor   

 

23.  Competencies and commitment of health 
extension workers in the kebele 
(according to the kebele administrator) 

1. Very good 
2. Good 
3. Fair  
4. Poor  
5. Very poor   
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English Version of the Main Questionnaire 

District________________ Kebele________________ Gote___________________ 
House number____________________Child ID_______________Mother ID_______________ 
 
Survey questionnaire to determine determinants of childhood mortality and its association with 
maternal mental distress in Gamo Gofa Zone, Southern Ethiopia 
 
My name is ____________________________. I am working with a r esearch team from Addis 
Ababa U niversity. W e a re i nterviewing s ystematically s elected w omen/care givers o f ch ildren 
about determinants of child mortality and related issues. The purpose of the study is to assess the 
extent and determinants of child mortality and its association with maternal mental distress, which 
is expected to be helpful to design, plan and implement programs aiming to reduce child mortality 
and maternal mental illnesses. I am going to ask you some questions that are very important for 
the fulfillment of  t he r esearch. Your answers a re completely confidential. Your name or  other 
identifications will never be used in connection with any of the information you tell me. You do 
not have to answer any question that you do not want to answer, and you may end this interview 
at any time you want to. However, your honest answers to these questions will help to fulfill the 
study and to provide information to the programmers to design, plan and implement appropriate 
interventions. We would greatly appreciate your help in responding to this survey.  
  
D. Are the information/ objectives clear? 
         1. Yes                                                  2. No                 explain again  
 
E. Would you be willing to participate? 

3. Yes               continue the interview 
4. No               stop and go to the next HH 

           Thank you 
 
F. Interviewer’s signature certifying that, the informed consent has been given by the respondent 
     Name____________________   Signature _____________ Date_______________ 
 
G. Result of the questionnaire  

1. Completed    2. Refused    3. Partially completed     4.  Other__________________ 
 
H. Type of participant 

1. Child dead              2. Child alive                               
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Part I: Socio-Economic and Demographic characteristics  
N
o 

Questions Coding/ classifications Skip 
to  

Remar
k 

101  Sex of the respondent Male……………1 
Female…………2 

  

102  Age of the respondent ____________________years   
103  What is your relationship to the child? Mother……………………….….........1 

Father……………………….…..…….2 
Brother/sister………………..….….….3 
Grandparent………………….….….…4 
Other relative (specify) ____________ 5                  

106  

104  If the answer to Q103 is not 1, does the 
mother of the child alive? 

Alive……………………………………1 
Died ……………………………………2 
Don’t know…………………...……….99 

106 
 
106 

 

105  If the mother died, when was she died?  
(more than 1 response is possible) 

During labor…………………………….1 
Immediately after birth……………….…2 
With in two months of birth…………….3 
After two months of birth………………4 
After the child was died………………...5 

  

106  What is the sex of the child? Male……………………………………1 
Female…………………………………2 

  

107  When was the child born? DD/MM/YYYY_____/_____/_________   
108  What was the age of the mother at the 

time the baby born? 
_______________years           
Don’t know ……………………… 99  

  

109  What was the mother’s religion when the 
child was born? 

Protestant ………………………………….1 
Orthodox …………………………………..2 
Muslim……………………………………..3  
Catholic………………………………….....4 
Others (specify)______________________5 

  

110  What is the current religion of the 
mother? 

Protestant ………………………………….1 
Orthodox …………………………………..2 
Muslim……………………………………..3  
Catholic………………………………….....4 
Others (specify)______________________5 

  

111  To which ethnic group the mother 
belongs to? 

Gamo..........................................................1  
Gofa............................................................2 
Wolayita......................................................3 
Zeise  ..........................................................4 
Amhara .......................................................5 
Ganjule........................................................6 
Other (specify)…………………………….7 

  

112  What was the mother’s completed 
educational status when the child was 
born? 

Illiterate……………………………………1 
Read and write …………………………….2 
Grade 1 to 6 ……………………………….3 
Grade 7 to 8 ……………………………….4 
Grade 9 to 12 ………………………………5 
Above grade 12…………………………….6 

  

113  What is the mother’s current completed 
educational status? 

Illiterate……………………………………1 
Read and write …………………………….2 
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Grade 1 to 6 ……………………………….3 
Grade 7 to 8 ……………………………….4 
Grade 9 to 12 ………………………………5 
Above grade 12…………………………….6 

114  What was the mother’s occupation 
when the child was born?  

Farmer……………………………………...1 
House wife …………………………….....2 
Government employee……………………3 
Merchant………………………………….4 
Jobless ……………………………………5 
Housemaid ……………………………….6 
Student ……………………………………7 
Others (Specify)______________________8 

  

115  What is the mother’s current 
occupation? 

Farmer……………………………………...1 
House wife …………………………….....2 
Government employee……………………3 
Merchant………………………………….4 
Jobless ……………………………………5 
Housemaid ……………………………….6 
Student ……………………………………7 
Others (Specify)_____________________8 

  

116  What was the mother’s marital status 
when the child was born? 

Married……………………………………1    
Single………………………………………2 
Divorced…………………………………..3 
Widowed………………………………….4 
Separated………………………………….5 

 
 120 
120 
120 
120 

 

117  If married to Q116, how many wives 
did the husband has including the 
mother, when the child was born? 

The mother only……………………………1 
Two…………………...……………………2 
Three ………………………………...…….3 
Four or more……………………………….4 

  

118  What was the husband’s occupation 
when the child was born? 

Farmer……………………………………...1 
Government employee……………..………2 
Merchant……………………………..…….3 
Jobless ………………………………..……4 
Housemaid …………………………..…….5 
Student ……………………………….……6 
Others (Specify)______________________7 

  

119  What was the husband’s educational 
status when the child was born? 

Illiterate……………………………………1 
Read and write …………………………….2 
Grade 1 to 6 ……………………………….3 
Grade 7 to 8 ……………………………….4 
Grade 9 to 12 ………………………………5 
Above grade 12…………………………….6 

  

120  What is the mother’s current marital 
status? 

Married……………………………………1    
Single………………………………………2 
Divorced…………………………………..3 
Widowed………………………………….4 
Separated………………………………….5 

 
 124 
124 
124 
124 

 

121  If married to Q120, currently how many 
wives does the husband have including 
the mother? 

The mother only……………………………1 
Two…………………...……………………2 
Three ………………………………...…….3 

  

116 
 



Four or more……………………………….4 
122  What is husband’s current occupation? Farmer……………………………………...1 

Government employee……………..………2 
Merchant……………………………..…….3 
Jobless ………………………………..……4 
Housemaid …………………………..…….5 
Student ……………………………….……6 
Others (Specify)______________________7 

  

123  What is the husband’s current 
educational status? 

Illiterate……………………………………1 
Read and write …………………………….2 
Grade 1 to 6 ……………………………….3 
Grade 7 to 8 ……………………………….4 
Grade 9 to 12 ………………………………5 
Above grade 12…………………………….6 

  

124  What was the main source of income of 
the family when the child was born? 

Labor ………………………………………1 
Farming of cash crops……………..………2 
Other(specify)_______________________3 

  

125  What is the main source of income of 
the family now? 

Labor ………………………………………1 
Farming of cash crops……………..………2 
Other(specify)_______________________3 

  

126  What was the family’s monthly income, 
when the child was born? 

_____________________Birr per month 
No income ……………………………….1 
No response………………………………98 

  

127  What is the family’s monthly income 
now? 

_____________________Birr per month 
No income ……………………………….1 
No response………………………………98 

  

128  If you compare the monthly income of 
the family with the neighbors, where do 
you put the economic status of the 
family when the child was born? 

Very poor…………………………………..1  
Poor………………………….……………..2 
Medium…………………………………….3 
Rich…………...……………………………4 
I can’t say………………….……………….5 
No response…………………...…………..98 

  

129  If you compare the current monthly 
income of the family with the 
neighbors, where do you put the 
economic status of the family? 

Very poor…………………………………..1  
Poor………………………….……………..2 
Medium…………………………………….3 
Rich…………...……………………………4 
I can’t say………………….……………….5 
No response…………………..…………..98 

  

Part II: Housing condition 
201  How many family members were living 

in the house when the child was born? 
________________number   

202  Currently, how many family members 
are living in the house? 

________________number   

203  What was the roof of the house made 
of, when the child was born? 

Corrugated iron……………………………1 
Thatched……………………………………2 
Other(specify________________________3 

  

204  Currently, what is the roof of the house 
made of? 

Corrugated iron……………………………1 
Thatched……………………………………2 
Other(specify________________________3 
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205  Who was the owner of the house when 
the child was born? 

Personal……………………………………1    
Rental………………………………………2      
Others, specify_______________________3 

  

206  Currently the owner of the house is?  Personal……………………………………1    
Rental………………………………………2      
Others, specify_______________________3 

  

207  How many rooms did the house have, 
when the child was born? 

_______________________number    

208  How many rooms does your house have 
now? 

_______________________number    

209  Did the house have a window when the 
child was born? 

Yes…………….……………….1 
No…………………………..….2 

  

210  Does the house have a window now? Yes…………….…………....….1 
No……………………………...2 

  

211  Did animals live with humans in the 
same housing unit when the child was 
born? 

Yes…………….……………….1 
No…………………………..….2 

  

212  Do animals live with humans in the 
same housing unit now? 

Yes…………….……………….1 
No…………………………..….2 

  

213  Was the cooking usually done in the 
house, in a separate building, or 
outdoors when the child was born?    

In the house……………………..…1 
In a separate building…………..…..2  
Outdoors………………………..…...3 
Other (specify)______________________4 

  

214  Did the house have a separate kitchen 
when the child was born?    

Yes…………….……………….1 
No…………………………..….2 

  

215  Is the cooking usually done in the 
house, in a separate building, or 
outdoors now?    

In the house……………………..…1 
In a separate building…………..…..2  
Outdoors………………………..…...3 
Other (specify)______________________4 

  

216  Does the house have a separate kitchen 
now?    

Yes…………….……………….1 
No…………………………..….2 

  

217  Did the household have the followings, 
when the child was born? 
 

                                          YES        NO  
Electricity?                          1             2  
A radio?                              1             2 
A television?                       1             2 
A mobile telephone?           1             2 
A non-mobile telephone?   1             2 
A refrigerator                      1             2 

  

218  Does the household currently have: 
Electricity?  
A radio? 
A television? 
A mobile telephone? 
A non-mobile telephone? 
A refrigerator? 

                                          YES        NO  
Electricity?                          1             2  
A radio?                              1             2 
A television?                       1             2 
A mobile telephone?           1             2 
A non-mobile telephone?    1             2 
A refrigerator                      1             2 

  

219  What was the major source of lighting 
facility for the house when the child 
was born?   

Electricity………………….…..…………1     
Fanos………………………………….….2 
Kerosene lamp……………….…………...3 
Other (specify)______________________4 
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220  What is the major source of lighting 
facility for the house now?   

Electricity………………….……………1     
Fanos…………………………………….2 
Kerosene lamp……………….…………..3 
Other (specify)______________________4 

  

221  What was the major source of fuel for 
cooking food in the house, when the 
child was born? 
 

Wood ……………………………………..1   
Anima dung……………………………….2 
Charcoal…………………………………..3 
Kerosene…………………………………..4 
Electricity………………………………….5 
Others, specify_______________________6 

  

222  What is the major source of fuel for 
cooking food in your house now? 
 

Wood ……………………………………..1   
Anima dung……………………………….2 
Charcoal…………………………………..3 
Kerosene…………………………………..4 
Electricity………………………………….5 
Others, specify______________________6 

  

223  Did any member of your household 
own any of the followings when the 
child was born?                                             

  

  Yes/No        if yes, number 
Bicycle                _______          ________                      
Motorcycle         ________         ________      
Car                       _______          ________                           
Livestock              _______          ________                          
Pack animals        _______          ________                         
Sheep/goats          _______          ________                       
Chicken (poultry) _______          ________                      

  

224  Does any member of your household 
currently own:            Bicycle?                                          

                      Motorcycle?              
                      Car?                            
                      Livestock?                   
                      Pack animals?            

                      Sheep/goats?               
                                  Chicken (poultry)?    

  Yes/No        if yes, number 
Bicycle                _______          ________                      
Motorcycle         ________         ________      
Car                       _______          ________                           
Livestock              _______          ________                          
Pack animals        _______          ________                         
Sheep/goats          _______          ________                       
Chicken (poultry) _______          ________                      

  

Part III: Water and sanitation 
301  What was the source of drinking water 

for your family when the child was 
born? 

Tap………………………………………...1    
Protected well/ spring…………………..…2    
Unprotected well/spring ……………….…3 
River/pond…………………………….…..4 
Other (specify)_______________________5 

  

302  Did you do anything to the water to 
make it safer to drink, when the child 
was born? 

Yes…………….…………………..…….1 
No…………………………………….….2 

 
304 

 

303  If yes to Q302, how?  
 

Boiling……………………………….……1       
Chemicals…………………………………2 
Sand filter………………………………….3 
Others, specify______________________4 

  

304  Current source of drinking water of the 
family is? 
 

Tap……………………………………..….1    
Protected well/ spring…………………..…2    
Unprotected well/spring ……………….…3 
River/pond………………………………...4 
Other (specify)_______________________5 
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305  Do you do anything to the water to 
make it safer to drink now? 

Yes…………….…………………..…….1 
No…………………………………….….2 

 
307 

 

306  If yes to Q305, how?  
 

Boiling ……………………………………1       
Chemicals…………………………………2 
Sand filter…………………………………3 
Others, specify______________________4 

  

307  Did the family have latrine facility 
when the child was born?   

Yes…………….…………………….….1 
No……………………………………….2 

 
310 

 

308  If yes, What was the type of the latrine? 
 

Simple Pit………………………………1        
VIP……………………………………..2 
Flush toilet……………………………..3 
Other (specify)_______________________4 

  

309  Was the latrine shared with other 
households or not? 

Shared……………………………………..1 
Not shared…………………………………2 
Other (specify)_______________________3 

  

310  Does the family have latrine facility 
now?   

Yes…………….………………..……….1 
No……………………………………….2 

 
401 

 

311  If yes, What is the type of the latrine? 
 

Simple Pit…………………….…………1        
VIP………………………….…………..2 
Flush toilet…………………….………..3 
Other (specify)_______________________4 

  

312  Is the latrine shared with other 
households or not 

Shared……………………………………..1 
Not shared…………………………………2 
Other (specify)_______________________3 

  

313  Cleanliness of the latrine (Observe)   
 

Clean………………………………………1 
Not clean ………………………………….2 

  

Part IV: Reproductive History of the mother 
401  Had ever the mother been pregnant 

prior to the pregnancy of the index 
child? 

Yes…………….…………………..…….1 
No………………………………………..2 

 
413 

 

402  If yes, how many pregnancies the 
mother had before the index child? 

__________________Number   

403  How many of these pregnancies ended up 
with:  

Abortion? 
Still birth? 
Live birth? 

                         Number 
Abortion____________________ 
Still birth_____________________ 
Live birth____________________ 
Don’t know____________________ 

  

404  What was the outcome of the 
pregnancy just prior to the index child? 

Abortion………………………..….1 
Still birth……………………….…..2 
Live birth……………………….….3 
Don’t know……………………….99 

  

405  What is the interval between the 
termination of the preceding pregnancy 
and the birth of index child? 

____________________months   

406  What is the interval between the 
termination of the preceding pregnancy 
and the pregnancy of the index child? 

____________________months   

407  If not live birth to Q404, What is the 
interval between the preceding live birth 
and the index birth? 

____________________months   
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408  If live birth to Q404, was this child dead 
or alive?  

Alive……………………….…..….1 
Dead………………………..….…..2 
Don’t know……………………….99 

  

409  Did there any child who is older than 
this child died? 

Yes…………….……………………...1 
No………………………………….….2 

 
411 

 

410  If yes to Q409. How many died? _______________________number    
411  What is the birth order of the index 

child?  
 

First .……………………….……………1 
Second ……………………………….….2 
Third ………………………………........3 
Fourth or higher …………………………4 
Don’t know ………………………….....99 

413  

412  If the birth order of the child is more 
than one, how many alive children 
were the mother has when the child 
was born?  

_______________________number   

413  Does any child born after the index 
child? 

Yes…………….……………………..….1 
No……………………………………….2 

 
418 

 

414  If yes to Q413. How many? _______________________number    
415  After how many months of the birth of 

the index child, the child next to the 
index child born? 

______________months   

416  Is there any child who is younger than 
this child died? 

Yes…………….……………………….1 
No………………………………..…….2 

 
418 

 

417  If yes to Q416. How many died? _______________________number    
418  How many children does the mother 

have now?  
_______________________number    

419  Are you pregnant now?  Yes …………………….………………... 1 
No …………………………………….… 2 
Unsure…………………………………….3 

 
501 
501 

 

420  How many months pregnant are you 
now? 

__________________months    

Part V: Maternal and child health service utilization  
501  Did the mother receive antenatal care 

for the pregnancy of the index child? 
Yes ……………………………….……...1 
No ………………………………….…….2 
Don’t know ……………………………..99 

 
506 
506 

 

502  Where was the ANC service obtained? Hospital…………………………….….....1 
Health Center……………………………2 
Health Post…………………..….……….3 
Other (specify)…..  …... ………………..4 
Don’t know ……………………………..99 

  

503  When was the first ANC checkup made 
during the pregnancy? 

Within the first 3 months…………..…….1 
Within the 1st 6 months…………………..2 
After 6th months of pregnancy……….…..3 
Don’t know……………………………..99 

  

504  How many times the mother received 
antenatal care during the index 
pregnancy? 

____________________Number 
Don’t know…………………………….99 
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505  Who provided the ANC service? Doctor /HO…………………………..…....1 
Nurse/midwife……………………….…....2 
HEW…………………………………....…3 
Trained TBA…………………………...….4 
Traditional birth attendant…………..….... 5 
Other (specify)_______________________9 
Don’t know …………………..………….99 

  

506  Did the mother received tetanus toxoid 
(TT) vaccine? 

Yes …………………………………....1 
No ………………………………….….2 
Don’t know…………………………...99 

 
508 
508 

 

507  Which dose of TT she had taken? 
(from card or history) 

TT1………………………………….….....1 
TT2………………………………….…....2 
TT3………………………………….…....3 
TT4………………………………….…....4 
TT5………………………………….…....5 
Don’t know …………………………… 99 

  

508  Where was the child born? Home ………………………………….…....1 
Hospital……………………………….….…2  
Health Center………………………………3 
Health Post…………………..……….….…4 
Other health facility  …... ……………..…..5 
Other (specify)________________________7  
Don’t know ………………………..…......99 

  

509  Who assisted with the delivery? Health worker……………………………. 1 
Health Extension Worker ……………….. 2 
Trained TBA…………………………..….3 
Traditional birth attendant ………………. 4 
Relative………………………………...…..5 
Neighbor……………………………..……6  
Mother by herself   ………….………...…..7 
Other_______________________________8 
Don’t know……………………………….99 

  

510  Was the child a single or multiple 
birth?  

Singleton……………………..…….….1 
Twin …………………………………..2 
Triplet or more ………………………..3 
Don’t know …………………………...99  

  

511  When the child was born, was he/she 
very large, larger than average, 
average, smaller than average, or very 
small? 

very large……………………………….1 
larger than average………………..……2 
 average………………………..…….….3 
 smaller than average…………..……….4 
very small………………………..……..5 
Don’t know …………………………...99 

  

512  Did the mother’s and/or the child’s 
health checked by health professional 
after birth of the index child? 

Yes…………………………………..…..1 
No………………………………….…….2 

 
517 

 

513  If yes, who checked her own and/or her 
child’s health status? 

Health worker……………………………. 1 
Health Extension Worker ……………….. 2 
Trained TBA…………………………..….3 
Traditional birth attendant ………………. 4 
Relative………………………………...…..5 
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Neighbor……………………………..……6  
Mother by herself   ………….………...…..7 
Other_______________________________8 
Don’t know……………………………….99 

514  Where was the checkup made? Hospital……………………………….....1 
Health Center……………………..….…2 
Health Post…………………..………….3 
Home…………………..…………..……4 
Other (specify______________________5 
Don’t know …………………………..99 

  

515  How long after delivery did the first 
check take place? 

____________________Hours 
____________________days  
____________________weeks  

  

516  How many times such checkup was made 
before 42 weeks of birth? 

Once……………………………………..1 
At two occasions…………………..…….2 
At three occasions…………………….…3 
More than three occasions………………..4 
Don’t know ……………………………..99 

  

517  Did the index child get vaccination  Yes……………………………………..1 
No………………………………..…….2 

 
520 

 

518  If yes to Q517, which vaccines the child 
has taken so far? (from card or history)  

                                        Yes                    No 
Polio0                          ______             ______       
BCG                            ______             ______       
Polio1                          ______             ______       
Polio2                          ______             ______       
Polio3                          ______             ______       
Penta1                          ______             ______       
Penta2                          ______             ______       
Penta3                          ______             ______       
Measles                       ______             ______        

  

519  If yes to Q517, what is/was the 
immunization status of the child? (from 
card or history) 

Fully vaccinated……………..…………1 
Partially vaccinated…………….………2 
Not vaccinated at all……………………3 
Don’t know…………………………….99 

  

520  Did the index child receive a vitamin A 
like this? (from card or history) 

Yes…………………………………..…..1 
No……………………………………….2 
Don’t know…………………………….99 

 
522 
522 

 

521  If yes to Q520. How many times? _______________________number    
522  Please tell me at which of the following 

places or facilities usually the family seek 
treatment when the child get sick. 
 

 

                                                  YES   NO   DK                         
Home     ……………………..  1       2       8 
Traditional healer……... ….... 1       2      8 
Government Health Post.……...1       2      8 
Government Health center….....1       2       8 
Government hospital ……...…1       2      8 
Private clinic …..……………..1       2      8 
Private hospital……………… 1       2      8 
Pharmacy, drug seller, store….1       2      8 
Other(Specify)_______________________ 

  

123 
 



523   Did the mother have history of chronic 
medical illness during the pregnancy of 
the index child?  

Yes………………………………………..1 
No……………………………………..….2 

 
525 

 

524  If yes, what were the problems? 
 (multiple responses are possible) 

Diabetes mellitus …………………..…....1 
Cardiac Disease………………………… 2 
Hypertension ……………………………..3 
Renal Disease …………………………….4 
Other( Specify) _____________________5 

  

 
Part VI. Child feeding and new born care practice  

601  Was the child ever breastfeed? Yes……………………………………...1 
No…………………………………….....2 

 
604 

 

602  How long after birth did the child put to 
the breast? 

_________hrs 
_________days 

  

603  How long did the child breast feed? Still breast feeding 
__________months 

  

604  In the first three days after delivery, 
was the child given anything other than 
breast milk? 

Yes………………………………………..1 
No……………………………………..….2 
No response……………..……………….98 

 
606 
606 

 

605  If yes to Q604, what was given? Milk (other than breast milk) . . …..…….1 
Plain water . . . . . . . . …………………....2 
Sugar-salt-water solution . . . . . …………3 
Fruit juice . . . . . . . . ………………..……4 
Infant formula . . . . ……………….……..5 
Honey . . . . . . . . . . . . …………….……..6 
Fresh butter . . . . . . ………………………7 
Other (specify)______________________8 

  

606  In the first 6months after delivery, was 
the child given anything to drink and/or 
eat other than breast milk? 

Yes………………………………………..1 
No……………………………………..….2 
No response……………..……………….98 

 
609 
609 

 

607  What was given to drink and/ or eat in 
the first 6 months? 

Plain water . . . . . . . . …………….………..1 
Milk (other than breast milk) . . . ….….. ….2 
Gruel………………… . . . . . ………...……3 
Fresh butter . . . . . . …………………..……4 
Sugar-salt-water solution . . . ... ……………5 
Fruit juice . . . . . . . . …………………….…6 
Infant formula . . . . ………………………..7 
Tea/infusions . . . . . . ……….……..………8 
Honey . . . . . . . . . . . . ……………………..9 
Adult foods………………………………10 
Other (specify)______________________11 

  

608  After how long after birth, it was 
started? 

_____________days 
____________months  

  

609  Did the child drink anything from a 
bottle with a nipple? 

Yes…………………………..………..…..1 
No………………………………….…..….2 
No response……………………...……….98 

  

610  If the child is older than 6months, did 
the child have been given additional 
food other than breast milk?  

Yes…………………………..…………..1 
No………………………………….…….2 
No response……………………...……….98 

 
613 
613 
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611  When was additional food started after 
birth? 

___________________days 
_________________months  
 

  

612  What was the additional food give to 
the child 

Cow milk…………………………………1 
Gruel……………………………….……..2 
Adult foods………………………….……3 
Other(specify)_______________________4 

  

613  When was the child given first bath 
after birth? 

Immediately after delivery………………..1 
After an hour of delivery………………….2 
After 6 hours………………………………3 
After 12 hours……………………………4 
After 24 hours……………………………5 
After 48 hours……………………………6  

  

614  Was there anything applied at the 
umbilical wound of the child after 
birth? 

Yes………………………………………..1 
No……………………………………..….2 
No response……………..……………….98 

 
616 
116 

 

615  If yes to Q614, what was applied? Butter…………………………………....…1 
Animal dung……………………….…….…2 
Other (specify)________________________3 

  

616  Did the child ever get sick? Yes………………………………………..1 
No……………………………………..….2 
No response……………..……………….98 

 
619 
619 

 

617  If yes, did s/he have any treatment?  Yes………………………………………..1 
No……………………………………..….2 
No response……………..……………….98 

 
619 
619 

 

618  Where did s/he get the treatment  Home……………………………….…….1 
Traditional healer…………………………2 
Health Post ………………………….……3 
Health Center…………………….……….4 
Hospital………………………….………..5 
Private clinic…………….…….…………..6 
Private pharmacy………………………….7 
Others(specify)……………………………8 

  

619  Were the followings done for the child 
after birth? 
  
 

                                                          Yes       No 
Uvulectomy                                         1           2 
Milk teeth extraction                        1          2 
Skin piercing/burning                       1          2 
Other(specify)________________________ 

  

Part VII: Woman’s status 
701  Did the mother earn any sort of cash 

either by working or selling house 
goods, when the child was born? 

Yes………………………………………..1 
No……………………………………..….2 
No response……………..……………….98 

 
703 
703 

 

702  Who usually did decide how the money 
she earns will be used when the child 
was born? 

The mother…………………………………1 
Her husband/partner……………………….2 
She and her husband/partner jointly………3 
Other (specify)_______________________4 

  

703  Does the mother earn any sort of cash 
either by working or selling house 
goods now? 

Yes………………………………………..1 
No……………………………………..….2 
No response……………..……………….98 

 
705 
705 
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704  Who usually decides how the money 
she earns will be used now? 

The mother…………………………………1 
Her husband/partner……………………….2 
She and her husband/partner jointly………3 
Other (specify)_______________________4 

  

705  Who usually did decide how the 
husband’s earnings will be used when 
the child was born? 

The mother…………………………..…….1 
Her husband/partner………………...……..2 
She and her husband/partner jointly……….3 
The husband has no earnings………………4 
Other (specify)_______________________5 

  

706  Who usually decides how the 
husband’s earnings will be used now? 

The mother…………………………………1 
Her husband/partner……………………….2 
She and her husband/partner jointly………3 
The husband has no earnings………………4 
Other (specify)_______________________5 

  

707  Who usually made decisions about 
health care for the mother when the 
child was born?  

The mother………………..……………….1 
Her husband/partner……………………….2 
She and her husband/partner jointly………3 
Someone else………………………………4 
Other (specify)_______________________5 

  

708  Who usually makes decisions about 
health care for the mother now?  

The mother………………..……………….1 
Her husband/partner……………………….2 
She and her husband/partner jointly………3 
Someone else………………………………4 
Other (specify)_______________________5 

  

709  Who usually made decisions about 
making major household purchases 
when the child was born? 

The mother………………..……………….1 
Her husband/partner……………………….2 
She and her husband/partner jointly………3 
Someone else………………………………4 
Other (specify)_______________________5 

  

710  Who usually makes decisions about 
making major household purchases 
now? 

The mother………………..……………….1 
Her husband/partner……………………….2 
She and her husband/partner jointly………3 
Someone else………………………………4 
Other (specify)_______________________5 

  

711  Who usually made decisions about 
visits to her family or relatives when 
the child was born? 

The mother………………..……………….1 
Her husband/partner……………………….2 
She and her husband/partner jointly………3 
Someone else………………………………4 
Other (specify)_______________________5 

  

712  Who usually makes decisions about 
visits to her family or relatives now? 

The mother………………..……………….1 
Her husband/partner……………………….2 
She and her husband/partner jointly………3 
Someone else………………………………4 
Other (specify)_______________________5 

  

713  Did the husband help the mother with 
household chores like looking after the 
children, cooking, cleaning the house, 
and doing other work around the house 
when the child was born? 

Yes………………………………….……..1 
No………………………………………….2 
No response……………………….……….98 
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714  Does the husband help the mother with 
household chores like looking after the 
children, cooking, cleaning the house, 
and doing other work around the house 
now? 

Yes………………………………….……..1 
No………………………………………….2 
No response……………………….……….98 

  

715  In your opinion, is a husband justified 
in hitting or beating his wife in the 
following situations: 
If she goes out without telling him?  
If she neglects the children?  
If she argues with him?  
If she refuses to have sex with him?  
If she burns the food? 

                                       Yes     No     DK 
Goes out . . . . . . . . . .…..1        2         8  
Negl. Children. . ……… 1        2         8  
argues . . . . . . . . . . . .…..1        2         8  
Refuses sex . . . . . …….. 1        2        8 
Burns food . . . . . . . .….. 1        2         8 

  

716  Was your opinion different from the 
above (Q715), when the child was 
born? 

Yes……………………….…….…………..1 
No………………………………………….2 

 
718 

 

717  If yes to Q716, in which acts?                                        Yes     No     DK 
Goes out . . . . . . . . . .…..1        2         8  
Negl. Children. . ……… 1        2         8  
Argues . . . . . . . . . . . …..1        2         8  
Refuses sex . . . . . …….. 1        2        8 
Burns food . . . . . . . .….. 1        2         8 

  

718  Had the mother ever been beaten by her 
husband when the child was born? 

Yes………………………………….……..1 
No………………………………………….2 
No response……………………….……….98 

  

719  Has the mother ever been beaten by her 
husband now? 

Yes………………………………….……..1 
No………………………………………….2 
No response……………………….……….98 

  

720  Is there a law in Ethiopia that prevents 
a husband from beating his wife? 

Yes……………………………….……..…..1 
No………………………………………..….2 
Don’t know….……………………….…….99 

  

 
I have finished my questions.  
Thank you very much. 
 
Checked by supervisor: Name_______________ Signature ___________ Date______________ 
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World Health Organization’s Self Reporting Questionnaire (SRQ-20) 

District________________ Kebele________________ Gote___________________ 

House number____________________Child ID_______________Mother ID_______________ 

Instruction for the interviewer to fill the SRQ-20: 

Please read the entire introduction before you fill in the questionnaire. It is very important that 

everyone interviewing the respondents/ filling the questionnaire follows the same instruction. 

Introduction   

The following questions are related to certain pains and problems that may have bothered you 

the last 30 days. If you think the question applies to you and you had the described problem in 

the last 30 days, answer YES.  

On the other hand, if the question doesn’t apply to you and you did not have the problem in the 

last 30 days, answer NO.  

Please do not discuss the questions with anyone while answering the questionnaire.  

If you are unsure about how to answer a question, please give the best answer you can. 

We would like to reassure you again that the answers you are going to provide here are 

confidential.   

Do you have any question or concern?  
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World Health Organization’s Self Reporting Questionnaire (SRQ-20) 

S. No.  Questions Response 
1.  Do you often have headache?  1. Yes                2. No  
2.  Is your appetite poor?  1. Yes                2. No  
3.  Do you sleep badly?  1. Yes                2. No  
4.  Are you easily frightened?  1. Yes                2. No  
5.  Do your hands shake?  1. Yes                2. No  
6.  Do you feel nervous, tense or worried?  1. Yes                2. No  
7.  Is your digestion poor? 1. Yes                2. No  
8.  Do you have trouble thinking clearly?  1. Yes                2. No  
9.  Do you feel unhappy? 1. Yes                2. No  
10.  Do you cry more than usual?  1. Yes                2. No  
11.  Do you find it difficult to enjoy your daily activities? 1. Yes                2. No  
12.  Do you find it difficult to make decisions?  1. Yes                2. No  
13.  Is your daily work suffering?  1. Yes                2. No  
14.  Are you unable to play a useful part in life?  1. Yes                2. No  
15.  Have you lost interest in things?  1. Yes                2. No  
16.  Do you feel that you are a worthless person?  1. Yes                2. No  
17.  Has the thought of ending your life been on your mind?  1. Yes                2. No  
18.  Do you feel tired all the time?  1. Yes                2. No  
19.  Do you have uncomfortable feelings in your stomach?  1. Yes                2. No  
20.  Are you easily tired?  1. Yes                2. No  
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Early days of life are crucial for child survival in Gamo Gofa Zone, 
Southern Ethiopia: A community based study 
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Abstract 
 
Background:  Though, Ethiopia has shown progress in the reduction of under-five mortality in the last few years, the 
problem of neonatal and under-five mortality are still among the highest in the world and that warrants continuous 
investigation of the situation for sustained interventions to maintain the reduction beyond the millennium  
development  goals. Therefore, this study was conducted with the objective of determining the magnitude of childhood 
mortalities in the designated community. 
Method: A census of 11 kebeles (lowest administrative units in Ethiopia) of Arba Minch Town and 11 kebeles of Arba 
Minch Zuria District, which were not part of Arba Minch Demographic Surveillance System (DSS), had  been done in 
order to identify all children (alive and dead) born between  September 01, 2007 and September 30, 2014. Besides, all 
children b o r n  after July 01, 2009 were tracked from the database of the Arba Minch DSS. Descriptive analyses with 
frequency and cross tabulation with the corresponding confidence interval and p-value were made using SPSS 16 and 
S T A T A  11. Extended Mantel-Haenszel chi-square for linear trend was also performed to assess presence of linear trend 
through the study period using open-Epi version 2.3. 
Result: A total of 20,161 children were included for this analysis. The overall weighted under five, infant and neonatal 
mortalities with their corresponding 95  % confidence intervals were: 42.76 (39.56-45.97), 33.89 (31.03-36.76) and 18.68 
(16.53-20.83) per 1000 live births, respectively.  Majority of  neonatal deaths occurred within the first 7 days of life. Under-
five mortality was found to be significantly higher among non-DSS rural kebeles, overall rural kebeles and females. 
Conclusion:  Significant number of children died during their early days of life. Strengthening o f  maternal and child 
health interventions during pregnancy, during and immediately after birth are recommended i n  order to avert 
majorities of neonatal deaths. 

Keywords:  Under five, Infant, Neonatal, Child, Mortality, Death, Determinants of mortality, Gamo Gofa, Ethiopia 
 

Background 
Unacceptably,   every  day  17,000  children   die   before 
their  fifth birthday  in the  world,  mostly  from  
preventable  and  treatable   causes.  In a c t u a l  
n u m b e r ,   only i n  2013, 6 . 3  m i l l i o n  ch i ld r e n  
d i e d  before the ir  f i f t h  birth date. This is despite the 
existence of knowledge and technologies for life-saving 
interventions [1]. In 2012, about 75 % of all child deaths 
were attributable to just six conditions: child birth 
related neonatal c a u s e s , pneumonia, diarrhea, 
ma la r i a , measles, and HIV/AIDS [2]. 
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Inequities   in c h i l d  m o r t a l i t y    between   high 
i n c o m e  and l o w  income   countries   continue   to e x i s t .  
For  in- stance,  in  2013  the  under   five-mortality   rate  
in  sub- Saharan  African  Region  was the  highest  in  the  
world, 92 deaths per 1000 live births, nearly 15 times the 
average in developed countries [1]. 

In Ethiopia,  under-five  mortality  was reported to de- 
cline by 47 % over the 15-year period  between  the 2000 
and  the  2011 Ethiopian  Demographic and  Health  Sur- 
vey (EDHS) (declined  from  166 to  88 deaths  per  1000 
live  births).  Infant   mortality   also  decreased   by  39  % 
over  the  same  period,  from  97 to  59 deaths  per  1000 
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live b i r ths[3].  Although   such   decline   has  been   re- 
ported,  child mortality  rate in Ethiopia has been among 
the  highest  in  the  world,  that  about  one  in  every  17 
Ethiopian  children   dies  before  the  first  birthday,  and 
one  in  every 12 children  dies before  the  fifth birthday 
[3]. 
The neonatal (37 per 1000 live births) and post-neonatal (22 
per 1000 live births) mortality rates were also high in the 
country, where relatively slow reduction was observed. 
Childhood mortality in the country is higher in rural areas 
than in urban areas [3]. Mortalities in Southern Nations, 
Nationalities   and People’s Region (SNNPR) were 
among the highest in the country.  Under f ive , child, 
infant, post neonatal and neonatal mortalities i n  the 
Region were 116, 41, 78, 41 and 38 per 1000 live births, 
respectively [3]. Besides the periodic EDHS reports, few 
pocket studies which have been conducted in other parts 
of the country showed varying figures. Under-five 
mortality was ranging from 76 to 130 per 1000 live births, 
whereas infant mortality was ranging f r o m  62 to 93.5 
per 1000 live births [4–7]. However, these studies were 
basing only on few kebeles (lowest administrative units in 
Ethiopia) of DSS sites or they were not meant to assess the 
magnitude of childhood m o r t a l i t i e s .  For  example,  a 
study  at  the  DSS site  of  Butajira,  Ethiopia,  reported   an  
infant  mortality rate  o f 62/1000  live births  [4], though  
its main  objective was not to assess the magnitude of 
infant mortality. In another    DSS b a s e d    study   done   
in   Dabat,   Northern Ethiopia, the risk of infant death was 
93.5 per 1000 live births, wh e r e a s  under five mortality 
was 130 per 1000 live births [5]. A relatively recent study 
in the same DSS site ( Dabat)   showed   infant   mortality   
of 8 8  p e r  1 0 0 0  person-years [8]. 
Another  community based  study  in the  northern part 
of the  country  reported,  neonatal,  post  neonatal,  infant, 
child and under  five mortality  rates of 37, 30, 67, 33 and 
99 per 1000 live births r e s p e c t i v e l y  [6]. A study  in  
the South  West  part  of the  country  also reported   
neonatal and  infant  mortality  rates  of 38 and  76.4 per  
1000  live births, respectively [7]. 
As  the  Arba  Minch  DSS  (study  site  of  the  current 
study, which is located  extreme  south  of the  country)  is 
new, under-five  mortality  studies  are lacking in the area. 
The above mentioned studies are concentrated around 
central o r  northern part of the country t h a t  i t  may not be 
possible to have nationally representative summary of  
magnitude of the problem from these studies. Overall, 
Ethiopia  has shown  progress  in the  reduction of under- 
five mortality  in the last few years; however, the problem 
is  still  among  the  highest  in  the  world  and  warrants 
for continuous investigation  of the problem  for sustained 
interventions to maintain  the reduction beyond the 
millennium d evelopment goals (MDGs). Therefore, this 
study was conducted with the o b jec t ive  of determining 

the magnitude of childhood mo r t a l i t i e s  i n  the 
designated community. 
 
Methods 
Study area 
The study was conducted in Gamo Gofa Zone, which is 
one of the 14 Zones in the Southern Nations Nationalities 
and People’s Region (SNNPR). The Zone has 15 districts 
(District s) and 2 town administrations. Arba Minch 
Town, the Capital of Gamo Gofa Zone, is 502 km south 
of Addis Ababa. Gamo Gofa Zone is a zone with two 
Lakes (Lake Chamo a n d  Abaya). The Zone is known 
for  its banana, apple and fish production which may 
impact child nutrition   and s u r v i v a l .  There   were 
t h r e e    hospitals   and 6 8  health centers providing health 
services for the population during the study period.  In 
2014, the  total  population of the  Zone  was  projected   
to  be  1,901,953  (with  943,834 males  and  958,119  
female,  285,043  Urban  (15  %) and 1,616,910 Rural (85 
%) residents)  [9]. 
Arba  Minch  Zuria  District  has been  selected  as study 
site for the  current study,  as it is the  study  site for 
the Arba  Minch   DSS  which  is  relatively  new  site  in  
the country  and as the District  h as three  
climatic/geographic zones (Dega(high land), Woina dega 
(mid land) and Kolla(low land));  which  is suitable  to  
represent population of different  agro  ecological  zones.  
The D i s t r i c t  l i e s  on 168,712 s q u a r e    kilometers   and 
c o n s t i t u t e s  29 k e b e l e s  (lowest administrative units 
in Ethiopia). The total population of the district was 
projected to be 185,302 (with 92,680 males a n d  9 2 , 6 2 2  
female) i n  201 4 .  Arba M i n c h  T o w n , which is the 
capital of the Zone, is included to represent the urban 
population of the Zone. The total population of the Town 
was projected to be 135,452 (with 68,132 males and 67,320 
female) [9]. The Town was divided in to 11 urban kebeles. 
The  Arba  Minch  DSS was established  in 2009 in one 
of the districts  in the Zone  (Arba Minch  Zuria  District), 
which   was  part   of  the   current    study.   Arba   Minch 
DSS is based in 9 kebeles of the district. It was established 
by conducting base line survey/census during July 01-
September 30, 2009. Since then, it has been tracking 
information on vital events (birth, death, migration etc.) 
continuously.  The total population of the DSS was 59,875 
with 12,241 female in the reproductive age (15-49), 9825 
under-five   and 2 3 8 8  u n d e r    one y e a r  o f  age 
chi ld ren (2011 report of the DSS). 
 
Study design and period 
A cross-sectional study  design  was conducted to  assess 
the magnitude  of under-five  mortality  in 2014, as part  
of a doctoral  thesis work “assessment  of magnitude and 
determinants of un der-five mortality and its effect on 
maternal  mental  health in Gamo Gofa Zone, Ethiopia”. 
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Source and study population 
The source population was all under-five children in the 
study area whereas, the study population was all children 
born between September 01, 2007-September 30, 2014. 
Inclusion criteria 
All children (alive and dead) together with their respective 
mothers born between September 01, 2007 and September 
30, 2014 were included in the study. 
Exclusion criteria 
Those who were still births were excluded. 
Sample size determination 
The sample size was determined using single population 
proportion formula   by c o n s i d e r i n g    the   prevalence   
of under-five m o r t a l i t y  t o  be 88/1000 [ 3]. By taking 95 
% c onfidence level and 1.5 % margin of error, the 
minimum required sample size for the study was 1371. By 
applying a design effect of 1.5 and add ing 5  % to 
compensate for non-response, a total of 2158 under five 
children were required. However, all children who had been 
identified during census of t he selected kebeles were 
included in the analysis to increase  t h e  p r e c i s i o n    and 
a b l e  to es t imate  other categories of childhood mortality 
rates. 
Sampling technique 
Arba  Minch  Town  and  the  Arba  Minch  Zuria  District 
were  selected  purposively  out  of the  15 districts  and  2 
town   administrations  of  the   Zone.   Then,   all  the   11 
kebeles  of Arba  Minch  Town  and  the  9 kebeles  of the 
Arba  Minch  Zuria  District  which  are  part  of the  Arba 
Minch  DSS were  included  (initially  these  kebeles  were 
selected randomly out of 29 kebeles in the District) and 
additional  11 kebeles from those  kebeles which were not 

part of the Arba Minch DSS w ere selected randomly. 
Accordingly, 31 kebeles from the two districts were 
included in this study (11 from Arba Minch Town and 20 
from the Arba M inch Zuria District). This number was 
assumed to  provide adequate n u m b e r  of sample for the 
subsequent studies. 
Then,  a census  of the 11 non-DSS  kebeles of the Arba 
Minch   Zuria   District   and  11  kebeles  of  Arba  Minch 
Town  had  been  done  in  order  to  identify  all  children 
(alive a nd dead) born between September  01, 2007- 
September  30, 20 14. The children were followed 
retrospectively  by asking  the  respondent about  whether  
the child  was alive or dead  at the  time  of the  survey. 
If the child was dead, the date of death was recorded. 
As the  Arba  Minch  DSS has  been  tracking  all births 
and deaths since its establishment in 2009, children  born 
between  August  01,  2009  and  September   30,  2014  
in Arba  Minch  DSS  kebeles  were  tracked   from  the  
database  of  the  DSS. Therefore   the  data  since  2009  
were tracked  from  all the  31 kebeles and  the  data  since 
2007 were tracked  only from the 22 kebeles (Fig. 1). 
Data collection 
A pre-tested Amharic questionnaire was utilized for data 
collection.  The quest ionnaire  was developed in  
English and translated t o  A m h a r i c , then   back 
t r a n s l a t e d    to English to check for its consistency.  
Finally, the Amharic Version was used for data collection. 
Variables in the questionnaire include: sex of the child, 
date of birth of the child, whether  the  child  is alive or  
dead,  if dead  date  of death and other  identifiers  
(identification  number  (for the 

 

 
 
 

Fig. 1 Schematic presentation of the study districts and kebeles and their selection procedure 
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child and the mother), district name, kebele n ame, house 
number).  At least two data collectors (grade 10 or above) per 
kebele were recruited a n d  trained o n  the procedure. Four 
master h o l d e r s  ( in Public Health) supervised t h e  data 
collection p r o c e s s .  The  principal  investigator  had been  
strictly  following  the  data  collection  throughout the  
process.  Besides, additional  data  were sought  from the  
kebele  admirations and  health  posts  through reviewing 
documents and/or interviewing  the kebele officials or the 
health extension  workers (HEWs) to determine 
characteristics of the  kebeles. 
 
Data processing and management 
The  data  were edited,  coded,  entered  into  computer and 
cleaned  using Epi Info Version 3.5.1 and the analysis was 
performed by open-epi  version  2.3, SPSS version  16 and 
STATA 11 as appropriate. The daily collected data were 
transferred to the Arba Minch University and locked in a 
secure cabinet which was arranged in the compound of College 
of Health Sciences of the Arba Minch University on daily 
basis. The data were entered  into Epi info by two data 
encoders  after having training/orientation on the template,  
the  procedures for  insuring  the  quality  of the data  during  
data  entry  and  the  importance of quality  of data. They were 
also expected to identify incomplete and inappropriate data and 
communicate to the principal investigator at this stage too. 
This was strictly followed and checked by t he principal 
investigator on daily basis. 
 
Data analysis 
Descriptive analyses with frequency and cross tabulation with 
the corresponding confidence interval with p-value were 
made.  As we collected data on complete l i ve  birth histories 
of all mothers w i t h i n  the last 7 years before the survey, we 
have applied a direct method to estimate mortalities. 
Accordingly, birth cohort method was applied to determine 
overall level of childhood mortalities (only deaths of 
children born during the study period were included in the 
numerator). Whereas, death cohort method w as  used for 
trend analysis (deaths of children born prior to the target year 
may be included in the n umerator of that year). Extended 
Mantel-Haenszel chi square for linear trend was also 
performed to assess presence of linear trend through the study 
period using open-epi version 2.3. 
Weighted   analysis  was  conducted  to  account   for  the non-
proportional allocation  of the  sample  to  urban  and rural  
kebeles.  The sampling w e i g h t  was calculated u s i n g  the 
following notion:  by determining sampling probability at two 
stages (district and kebele levels), as a complete census/coverage 
of individuals in selected kebeles was made. 
P(kth   individual  in jth   kebele  in ith   district  being  selected) 
= P(ith   district being selected)P(jth kebele selected| 
ith district is selected)P(kth  individual  selected| jth   kebele 

is s e le c te d ,   which  is  one  (as  a  complete   census   was 
made)). Then the weights were the reciprocals of these 
probabilities [10]. 
Accordingly, the sampling weight for urban was: As one out 
of 2 urban districts was included and all the kebeles in 
selected d ist r ic t  w e r e  included.  The probability o f  
selection o f  individuals i n  urban   kebele = 1/2*1*1 = 0.5.  
The corresponding weight calculated to be 2. For that of 
rural: as one out of 15 rural districts was included, twenty 
out of 29 kebeles of the district were included. The 
probability of selection of individual in rural = 1/15*20/29*1 
= 0.046. The corresponding weight calculated to be 21.8. 
Data quality assurance 
The questionnaire was pre-tested and corrections were 
made accordingly. Two days training was gi ven to data 
collectors and supervisors on the questionnaire and the 
procedures. The data collection process was strictly followed 
up.  All collected da ta  were checked e ver y day for their 
completeness, clarity and consistency by super- visors and 
the principal investigator. Any unclear and ambiguous data 
were corrected by recollecting data from actual study 
population by going back to the field, while minor errors 
were corrected b y the principal investigator as deemed 
necessary. About  5 % of the households  were re-visited   
by  the   supervisors/principal  investigator   to check  the  
validity  of  the  information  collected  by  the data 
collectors. Then, data were cleaned and checked be- fore 
data entry and analysis again. Besides, double entry of 10 % 
of the questionnaire was made to monitor any 
discrepancies. 
 
Ethical considerations 
Ethical clearance and approval was o btained from the 
Institutional Review Board of the College of Health 
Sciences at Addis Ababa University. Letters  were written 
to all concerned bodies (Gamo Gofa Zone Health  
Department, Arba Minch Zuria District and Arba Minch Town 
Health Office and administration of a ll kebeles) and per- 
missions were secured  at all levels. After explaining about 
the purpose o f  the study and confidentiality o f  the data, 
verbal consent was obtained from each respondent. To assure 
the confidentiality of the responses, anonymous interviews 
were conducted. Besides, the daily collected data were 
transferred to the Arba Minch University and locked in a 
secure cabinet on daily basis. 
 
Result 

Basic characteristics of the study subjects/kebeles 
Overall,  13536  children   born  between  September   2007 
and September  2014 were identified from the census of 11 
kebeles   of   the   Arba   Minch   Town   and   11non-DSS 
rural kebeles of the Arba Minch Zuria District. Additional 
data from 6625 children bo rn  between August 2009 and
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September 2014 were obtained from the Arba Minch DSS 
data base. A total of 20161 children were included for this 
analysis. Accordingly, 6625 (32.9 %), 7791 (38.6 %) and 
5745 (28.5 %) of the children were from DSS sites, none 
DSS rural kebeles of Arba Minch Zuria District and Arba 
Minch Town, respectively. 
Majority (27/31) of  the kebeles had all-weather r o a d . 
More t h a n  h a l f  (19/31) o f  the kebeles were more t h a n  
10killo meters  (kms)  away from  the  serving  hospital  in the  
area  (Arba  Minch  Hospital).  Except one kebele, all the   30 
k e b e l e s  w e r e  w i t h i n    10kms   from   the   nearby health 
center.  M ajority (23/31) of the kebeles’ staple food was 
maize. Most (19/31) of the kebeles were malarious. All 
kebeles had at least one HEW working in the kebele during 
t h e  study period.  Almost a l l  (29/31) had at least two 
H E W s  w o r k i n g  i n  the k e b e l e s .  A maximum   of 4 
HEWs were found in some kebeles. In about half (14/31) of 
the kebeles, HEWs were providing del ivery service at 
home or in the health post during the study period. 
Overall, 10,375 (51.5 %) of the ch i ld re n  w e r e  female 
giving a male to female ratio of 1:1.06. Majority (14,416 
(71.5 %)) of the chi ldren w e r e  from rural  ke b e l e s .  Five 
hundred eighty five (2.9 %) of the children were neonate. 
Three thousand eight hundred twenty five (19 %) of the 
children w e r e  less than o n e  year  old.  Majority (13,512 
(67.0 % )) of t h e    children   were f r o m    kola ( low l a n d ) 
kebeles. Majority (71.5 %) of the children were living more 
than 1 0 k m s  awa y from A rb a  Minch h o s p i t a l .  
Whereas, 95.2 % of the children were living within 10kms 
distance of the nearby serving health center (Table 1). 
 
Mortality rates 
Overall description of un-weighted mortality 
As depicted  in Fig. 2 , out of 20,161 children  identified 
through  the   census   of  the  22  kebeles  and   the  Arba 
Minch  DSS, 815 died before their  fifth birth  day, providing  
an  overall  un-weighted under  five mortality  of 40/1000 
l i ve  births.  Of those, 2 8 2  d ied  w i t h  i n  the  f i r s t  
7 days of birth, giving a n un-weighted early neonatal 
mortality r a t e  o f  14/1000 l i v e  births.  Sixty  six  of  the 
children  died after  7 days but  within  one  month  of age, 
giving  an  un-weighted   late  neonatal   mortality  rate  of 
3/ 10 00 live births.  Accordingly, overall un-weighted 
neonatal mo r t a l i t y (early plus late neonatal) w a s  17/1000 
live births.  Three  hundred of the  children  died after one 
month  but before their first birth  day, giving un-weighted 
post neonatal  mortality  rate of 15/1000 live births. So, the 
overall un-weighted infant mortality (neonatal plus post 
neonatal) was 32/1000 live births. Besides, 167 of the 
children   died   after   their   first  birth   date   but   before 
their  fifth birth  date,  giving un-weighted child  mortality 
rate of 8/1000 live birth (Fig. 2). 
It is evident from Fig. 2 that about 79 and 44 % of all under-
five mortalities occurred before t h e i r  f i r s t  b i r th

Table 1 Socio-economic characteristic of the study subjects/study kebeles, 
Gamo Gofa Zone, 2014 
Characteristics                                              Frequency       Percent 

Distance from Arba Minch Hospital in 
KM of the household 

<=10km 5745 28.5 

>10KM 14416 71.5 
 
Distance from Nearby Health center in 
KM of the household 

<=10Km 19189 95.2 

>10Km 972 4.8 

Sex of the child 

Male 10375 51.5 

Female 9786 48.5 

Age category of the child 

Neonate 585 2.9 

Post Neonate 3240 16.1 

Infant 3825 19 

Child 16336 81 

Under-five 20161 100 

Kebele category of the child 

DSS-Rural  6625 32.9 

Non-DSS Rural 7791 38.6 

Urban 5745 28.5 

Climatic/agro-ecological Zone of the child 

Kola (low land) 13512 67.0 

Weyna Dega (mid land) 2864 14.2 

Dega (high land) 3785 18.8 
 
 
date and within  the first one month  of age, respectively. 
About 82 % of neonatal d e a ths  occurred w i t h i n  the first 
7 days of life (Fig. 2). 
As displayed  in  Table  2, over  all under-five  mortality was 
significantly low in DSS kebeles (32/1000  live birth) and  
urban  kebeles (34/1000  live birth)  than  in non-DSS rural  
kebeles (52/1000  live birth)  of Arba Minch  district. Infant  
and  neonatal   mortalities   were  also  significantly high  in  
non-DSS  kebeles  of Arba  Minch  Zuria  district than  DSS 
and urban  kebeles (Table 2). 
 
Description of weighted mortalities 
In order to account fo r  the non-proportional allocation of 
the kebeles/study subjects among urban and rural, a weighted 
analysis was performed as explained at the analysis p a r t    of 
t h e    method   above.  As i n d i c a t e d    in Table 2, the overall 
weighted under-five mo r t a l i t y  w i t h  its 95 % confidence 
interval was 42.75 (39.55-45.96) per 1000 live births. The 
c o r r e s p o n d i n g  weighted m o r t a l i t i e s  per 1000 live 
births with their corresponding 95 % confidence   interval   
were 8 . 8 7  ( 7.38-10.35) f o r  c h i l d , 
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Fig. 2 Number of deaths and mortality rate by age category, Gamo Gofa Zone, 2014 

 
 
33.88(31.02-36.75) f o r  infant, 1 5 . 2 1  (13.28-17.15) f o r  
post   neonatal,   18.67(16.52-20.81)   for   neonatal,   3.44 
(2.51-4.37) for late neonatal and 15.23 (13.28-17.17) for early 
neonatal (Table 2). 
Significant difference of mortality was observed among rural   
and   urban   children.   Under-five   mortality   was found to 
be significantly higher among rural kebeles (death/1000 live 
birth and 95 % confidence interval (CI) of 43.08 (39.76-
46.39)) than u r b a n  k e b e l e s  (death/1000 live birth and 95 
% CI of 33.77 (29.10-38.44)). Neonatal mortality  was also 
high in rural  kebeles (death/1000 live birth  and  95  % CI  
of  18.87  (16.65-21.09))  than  urban kebeles  (death/1000  
live  birth   and  95  % CI  of  13.23 (10.27-16.18)) (Table 2). 
There   was significant d i f f e r e n c e  o f  mortality   among 
males and females. Under-five mortality was significantly 
high among males (death/1000 live birth and 95 % CI of 
49.08 (44.54-54.06) than females  (death/1000 live birth 
and 9 5  % CI of 35.92 (31.92-40.41).  Similarly, significantly 
high infant and neonatal mortality rates were observed among 
males than female (Table 2). 
 
Trends of mortality 
In order to have full year mortality data to assess trends in 
child mortality, the data were reorganized in the Ethiopian 
calendar years (the calendar year starts at September).  As 
displayed  in  Fig. 3, the  result  didn’t  show  a  significant 
change in under-five  mortality  throughout the study time 
(X2 = 0.75, p-value = 0.39) in overall study kebeles. However, 
unlike o t h e r    kebeles, under -five m o r t a l i t y    in DSS 
kebeles found to be significantly decreasing (X2 = 10.16, P = 
0.001). More or less similar trends were observed in infant 
a n d  neona ta l  m o r t a l i t i e s , i . e ., fluctuating t r e n d s  
in the overall and non-DSS rural and urban kebeles but 
sharp reduction in DSS kebeles (Fig. 3). 
 
Discussion 
The overall weighted under f i v e , child, infant, post 
neonatal and neonatal mortalities were calculated to be 
42.76, 8.87, 33.89, 15.22 and 18.68 per 1000 live births,  
respectively. These f igu res  are lower than t h e  national 
a n d  regional reports of the latest EDHS 2011report [3]. The 

mortality  rates  identified  by  the  current study  are  also 
lower than  other  pocket  studies  conducted in other  parts of  
the  country   [4–8].  This m a y  b e  b e c a u s e    of socio- 
cultural differences in child caring and feeding practices of 
study populations. This was reflected by low prevalence of 
malnutrition (which is one of the leading causes of under-five 
mortality) i n  the s t u d y a r e a  (Zone) o f  the c u r r e n t  study 
[11, 12]. The other reason may be due to time variation   
between   the   studies,   as p o t e n t i a l    health   service coverage 
has increased dramatically in the country in  recent years. 
This  was demonstrated by the  current study that there  were 
100 % coverage of at least one health post and  one  health  
extension  worker  operating  in the  study kebeles of the 
current study and almost all the kebeles had access of health 
centers’ service within 10kms distance. Though, the other 
studies were basing on only few D SS k ebeles (unlike the 
current study which covered larger population including DSS 
kebeles), most of them were either based on retrospective 
birth experiences o f  mothers [5–7] or prospective data of 
DSS kebeles [4, 8]. However, still there might be under 
reporting of deaths (survivor se- lection bias) in the current 
study as most of the data were collected retrospectively i n  
a longer duration (within the past seven years before the 
survey). 

About  79  and  44  % of  all under-five  mortalities   occurred  
before  their  first  birth  date  and  within  the  first one  month  
of age, respectively.  Relatively, similar  trend was observed  
in the  2011 EDHS report  [3], in which 67 and  42  % of  
all under-five  mortalities   occurred   before their  first  birth  
date  and  within  the  first  one  month of age, respectively. 
The occurrence of high mortality especially  during   post   
neonatal   period   might   be  attributed   to   infection   
mainly   diarrheal   disease,  since this is the time when 
supplementary foods are started (given the  poor  hygienic  
condition  of rural  population of developing  countries). 
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Table 2 Mortality rates by: urban-rural, 3 categories of kebeles and sex of the child, Gamo Gofa Zone, 2014 
 

Age category By the three categories of kebeles (Un-weighted  data) Mortality/1000  Live births [95 % Conf. Interval] P-value 
Under-five Non-DSS Rural 52.24 47.30 57.18 1 
 Urban 33.77 29.10 38.44 0.001 
 DSS 32.30 28.04 36.56 0.001 
Neonatal Non-DSS Rural 25.54 22.04 29.05 1 
 Urban 13.23 10.27 16.18 0.001 
 DSS 11.02 8.50 13.53 0.001 
Infant Non-DSS Rural 41.20 36.79 45.62 1 
 Urban 27.15 22.95 31.36 0.001 
 DSS 25.81 21.99 29.63 0.001 
Child Non-DSS Rural 11.04 8.72 13.36 1 
 Urban 6.61 4.52 8.71 0.001 
 DSS 6.49 4.56 8.42 0.001 
Age category By rural–urban (Weighted  data) Mortality/1000  Live births [95 % Conf. Interval] P-value 
Under-five Over all 42.75 39.55 45.96  
 Rural 43.08 39.76 46.39 1 
 Urban 33.77 29.10 38.44 0.003 
Early Neonatal Over all 15.23 13.28 17.17  
 Rural 15.40 13.39 17.41 1 
 Urban 10.44 7.82 13.07 0.007 
Late neonatal Over all 3.44 2.51 4.37  
 Rural 3.47 2.51 4.43 1 
 Urban 2.79 1.42 4.15 0.444 
Neonatal Over all 18.67 16.52 20.81  
 Rural 18.87 16.65 21.09 1 
 Urban 13.23 10.27 16.18 0.006 
Post neonatal Over all 15.21 13.28 17.15  
 Rural 15.26 13.26 17.26 1 
 Urban 13.93 10.90 16.96 0.480 
Infant Over all 33.88 31.02 36.75  
 Rural 34.13 31.17 37.09 1 
 Urban 27.15 22.95 31.36 0.011 
Child Over all 8.87 7.38 10.35  
 Rural 8.95 7.41 10.49 1 
 Urban 6.61 4.52 8.71 0.100 
Age category By Sex of the children (Weighted data) Mortality/1000  Live births [95 % Conf. Interval] P-value 
Under-five Male 49.08 44.54 54.06 1 
 Female 35.92 31.92 40.41 0.001 
Infant Male 39.50 35.43 44.01 1 
 Female 27.83 24.32 31.83 0.001 
Neonatal Male 24.15 20.99 27.78 1 
 Female 12.76 10.44 15.59 0.001 
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On the other hand, about 82 % of neonatal d e a t h s  occurred 
within the first 7 days of life. This was in spite of the above 
mentioned high potential h e a l t h  c o v e r a g e  of the study 
kebeles. It may be because of poor quality of maternal and 
child health services provided to the community, as  health 
service delivery systems in developing countries h a v e  been 
criticized for failing to bring expected   results   at e x p e c t e d    
level, partly b e c a u s e    of poor quality [13]. All these may 
signify importance of investigating quality of health services 
to improve and s trengthen maternal and child health 
interventions during pregnancy, during and immediately after 
birth (through antenatal c a r e  (ANC), skilled birth 
a t t endance  and early post natal care). This  may help to 
avert majority  of neo- natal mortalities, as e arly n eonatal 
mortalities  a re mainly caused by pregnancy and child birth 
related problems; including birth asphyxia, prematurity, 
maternal  hyper- tension  and  obstetric  hemorrhage [14–
16]. 
Significantly, higher rate of u nder-five mortality was 
encountered among rural kebeles than in urban kebeles. 

Similar observation w a s  found in the EDHS 2011 [3] re- 
port.  This  may be due  to  the  relatively better  access  to 
health services and utilization  o f the services by urban 
population as a result  of a relatively better  awareness  of 
the benefit of the health service. 
Similar to the EDHS 2011 report [3], under-five mortality rate 
was significantly higher among males than in females in 
the current study. Similar finding was observed in a study 
which analyzed DHS data from sub Saharan African 
c o u n t r i e s    including E t h i o p i a ’ s  E D H S  2011 data 
[17]. This may be owing to biologic differences of the two 
sexes, as genetic factors were reported to be reasons for 
higher mortality among males than females [18–20]. 
Unlike the other kebeles, under-five mortality significantly 
decreased in DSS kebeles during the study period. More or 
less s imilar trends were observed in infant and neonatal 
m o r t a l i t y , i . e ., fluctuating t r e n d s  i n  the overall and 
in non-DSS rural and urban kebeles but sharp reduction i n  
DSS kebeles.  Relatively low under-five m o r t a l i t y  was 
also observed in DSS kebeles than non-DSS kebeles 
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of the Arba Minch  Zuria District  and urban  kebeles. This 
may be due to effect of frequent contact of data collectors, 
supervisors and researchers with the community which is not 
true in non-DSS sites. This  might  create  more  concern  
and  motivation   of HEWs  and  other  health  cadres working 
in the kebeles, because they knew mortalities  are 
continuously monitored by the Project. Or it might create 
awareness about service utilization and child care in the 
communities owing to frequent v i s i t i n g  and questioning 
of the households to fill the questionnaires by data collectors 
of the Project. Previous study in India revealed that, health 
education by visiting homes of the mothers had positive 
m a t e r n a l    behavior   change   that   may p o s i t i v e l y  affect 
child survival [21]. Similarly, frequent home visit by l ay 
volunteers was  shown to improve treatment outcome of 
tuberculosis in Iraq [22]. However, as DSS sites are becoming 
sources of evidence for magnitude and cause of mortalities   in  
areas  where  vital  event  registrations  are lacking (in Africa, 
Asia and Oceania)  [23, 24], we suggest further  investigation  
of whether  such  variations  exist  in other sites or not and 
the reasons of such variations. 
Finally, this study covered a large number of populations from 
urban and rural kebeles and kebeles of different 
climatic/agro-ecological zones a n d  D S S  and n o n -DSS 
sites. However, the followings should be taken into 
consideration i n  interpreting the findings.  There  may be 
recall bias  in  determining date  of  birth  and  date  of death,  
as most  of the data were collected  retrospectively.  However, 
in majority cases we used the child’s immunization card. In 
the absence of immunization card we applied local calendars 
with the help of H EWs. There may be under reporting of 
deaths (survivor selection bias) especially for early child 
d e a th s , w h i c h  m a y  underestimate the r a t e s . Some of 
the associations reported in this analysis may be confounded 
by other factors. 
 
Conclusions 
The o ve ra l l  under-five m o r t a l i t y  o f  the s tudy area 
was found to be 43 per 1000 live births. The under-five 
mortality in the study area was lower than the national and 
regional reports.  As significant numbers of children are dying 
during  their  early days of life in spite  of high potential 
health coverage, investigation of quality of health services and 
strengthening of maternal  and child health i nterventions 
during  pregnancy,  during  and immediately after birth  may 
help to avert majorities  of neonatal  mortalities.   The   
mortality    rates   are   significantly   higher among rural 
communities than their urban counterparts. Therefore,  child 
health  interventions should  give due attention,  especially  
to  those  areas  with  low  coverage  of child  and  maternal   
health  services.  Finally, in  order  to address  factors  
contributing  for  the  continued  risk  of under-five mortality, 
study identifying the independent contributors of under-five  
mortality  in the  area  need  to

be conducted.  Besides,  the  actual  reason  for  the  relatively  
low  rate  of  childhood   mortality   in  DSS  kebeles should 
be explored. 
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Abstract 

Background: Despite substantial progress has been made since the 1990s in reducing childhood 

mortality globally, high number of children still die before their fifth birthday every day. 

Different factors have been studied and implicated for under-five mortality with mixed results. 

Mortality studies in the current study sites were lacking. Therefore, this study was conducted to 

assess environmental and socioeconomic determinants of under-five mortality. 

Methods: A matched case control study design was employed with 381 cases of children who 

died before their fifth birth date and 762 controls born within one month in the same locality as 

the case. Weighted conditional logistic regression was used to assess the association between 

factors and mortality status. 

Result: The odds of death was found to be significantly low among children of mothers whose 

educational status was grade nine or above (Adjusted odds ratio (AOR) of 0.34(0.16-0.72)). 

Whereas, the odds of death was significantly high among children whose mothers’ marital status 

were separated/divorced or widowed (AOR of 3.60(1.23-10.47)) and whose fathers were daily 

laborers (AOR of 2.34(1.29-4.23)). Presence of separate kitchen in the household for cooking 

was proximate factor which was significantly associated with under-five mortality with AOR of 

1.77(1.16-2.70). 
 

Conclusion: Socioeconomic factors like maternal education, husband occupation and marital 

status of the mother were shown to be significantly associated with under-five mortality. Hence, 

in order to enhance reduction in childhood mortality, investing on maternal education by 

targeting those at risk groups is recommended. 

Key words: Under-five mortality, infant mortality, childhood mortality, determinants of under-

five mortality, Gamo Gofa, Ethiopia 
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Background 

Different factors have been studied and implicated for the continued high rate of under-five 

mortality in the world in general and in developing countries in particular with mixed results. For 

example, it is generally expected that the wealth status of a household is inversely associated 

with childhood mortality. This has as well been supported by findings of different studies [1-3]. 

However, a number of studies in developing countries showed a non-significant effect of socio- 

economic status of individual household on under-five mortality [4-10]. 

Access to safe drinking water and improved sanitation facilities are household characteristics 

which are generally considered as part of strategies to reduce infant and child mortality [11, 12]. 

In congruent with this notion, positive association between presence of latrine facilities in the 

household and childhood mortality was reported by other studies [13, 14]. However, findings 

which were contradicting with this fact were reported by others [7, 8, 10]. 

The total number of household members (household size) was assumed to influence childhood 

mortality; however, the expected effect of this variable has not been uniform or clear. A larger 

number of household members could imply higher fertility levels and a fiercer competition for 

resources there by increasing the risk of childhood mortality. But it may imply a larger number 

of potential caregivers residing in the household there by decreasing the risk of mortality. The 

latter is supported by study by Uddin et al [15]. 

It has been frequently argued that maternal education, assumed to be a vital indicator of maternal 

status in the household, is an important factor explaining risk of infant and child mortality. For 

example, maternal education was shown to positively affect child survival by many studies [14, 

16-19], the effect is notable among older children than neonates [18]. Several hypotheses have 

been suggested to explain this association. It is postulated that maternal education inculcates 

modern health knowledge, beliefs and practices; improves the effectiveness of health behavior 

(feeding practices, child care etc.); and changes the mother’s role within the family, enabling her 

to take the necessary measures to prompt child health, including effective use of modern health 

services[20]. 

Mothers are more likely to use scarce resources for the benefit of their children if they are free to 
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do so [21]. Mothers with greater autonomy may also benefit in other ways that indirectly affect 

their children. For example, they make greater use of antenatal care (ANC), delivery and 

postnatal care services [22] and contraceptives [23]. Albeit the effect of maternal autonomy on 

health service utilization was shown to vary on socio-economic status of the region where the 

mother was living [22]. This could affect her child’s birth weight, morbidity and her own 

nutritional status. However, the findings were not universal that, in some studies [18], there does 

not appear to be any clear correlation between women’s empowerment (participation in decision- 

making processes) in the household and childhood mortality. 

Many hypotheses could be stipulated with regard to the association between maternal working 

status and survival status of her child. A working mother may have a good income to pay for 

food and other health interventions, which may positively affect survival of the child.  On the 

other hand, working mothers may lack time to care for their children’s health; this may 

negatively affect survival of the children. A study by Kishore and Parasuraman [24] showed that 

there was negative relationship between maternal work and infant and child survival, especially 

for male children.  

Besides such mixed reports about socioeconomic and environmental determinants of childhood 

mortality by studies, because of the change in the life style of nations, partly due to globalization, 

determinant factors of childhood mortality may vary through time globally in general and in 

Ethiopia in particular.  This may demand continuous investigation of different categories of 

factors which were identified as determinants in the past by including emerging factors or factors 

which had contradicting results. Therefore, this study investigated environmental and socio 

economic determinants of under-five mortality in Gamo Gofa Zone, southern Ethiopia, to 

identify areas to be focused on in order to sustain the reduction of childhood mortality and 

improve survival. 

The analysis of the association between socioeconomic and environmental related variables and 

under-five mortality was determined using Henry Mosley and Lincoln Chen’s analytic 

framework for the study of determinants of childhood mortality [25]. According to them socio- 

economic variables operate through a set of proximate determinants that directly influence the 

risk of disease and the outcome of disease processes. They identified three categories of distal 
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factors (individual, household and community level). In this work community level factors were 

controlled at design level by matching the cases and control by their place of residence.  The 

framework also defines the following five categories of proximate determinants of childhood 

mortality: 1) Maternal factors, 2) Environmental Contamination, 3) Nutrient deficiency, 4) 

Personal illness control and 5) Injury. This paper focused on the distal (socioeconomic) factors 

and environmental contamination related factors as the other proximate factors were the focus of 

another paper of the authors (this work is part of a PhD thesis of the principal author). The 

adapted conceptual frame work for the overall determinants of childhood mortality is 

summarized below (Fig 1). 
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Figure 1: Conceptual framework showing the operation of proximate and socioeconomic 
determinants of under-five mortality (adapted from Henry Mosley and Lincoln Chen’s analytic 
framework for the study of determinants of childhood mortality) 
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Methodology 

Study area 

The study area, Gamo Gofa Zone, has 15 Districts (woredas) and 2 town administrations. Arba 

Minch Town is the capital of Gamo Gofa Zone and is 502km south of Addis Ababa (capital of 

Ethiopia). Gamo Gofa Zone is known for its banana, apple and fish production that may impact 

child nutrition and survival. Three hospitals and 68 health centers were providing health services 

in the Zone during the study period. The total population of the Zone was projected to be 

1,901,953 (with 285,043 Urban (15%) and 1,616,910 Rural (85%) residents) [26].   The study 

was conducted in one rural district (Arba Minch Zuria District) and one town administration 

(Arba Minch Town) of the Zone. Arba Minch Zuria District was selected as it is the study site of 

the Arba Minch Demographic Health System (DSS), which is relatively new site in the country 

and as the District has three climatic/ geographic zones (Dega (high land), Woina dega (mid 

land) and Kolla(low land)); which is suitable to represent population of different agro ecological 

zones. The District has 29 kebeles (lowest administrative units in Ethiopia) with a total 

population of 185,302 (with 92,680 males and 92,622 female) [26]. Arba Minch Town was 

included to represent the urban population of the Zone. The Town is divided in to 11 urban 

kebeles with a total population of 135,452 (with 68,132 males and 67,320 female) [26]. A further 

detail of the study area is presented elsewhere [27]. 

Study Design and Period 

A matched case control study, with cases of under-five children who died before their 5th birth 

date between March 01, 2011 and September 30, 2014, and two controls of alive children for 

each case, who were born within one month of age and in the same locality as the case, was 

conducted. 

Sample size determination 

The sample size was calculated using the statcalc command of Epi info 7 statistical software 

package. The prevalence of exposures (selected determinants) among controls and odds ratios 

(OR) were estimated from previous studies [28-31]. Then, the sample size required for detecting 

an estimated odds ratio of at least 1.75 with a two-sided probability of type I error of 5% and a 
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power of 80% was determined for all main variables with control to case ratio of two. Then, the 

maximum sample size was taken. Accordingly, the sample size corresponding to wealth index 

(prevalence of low wealth index among controls estimated to be 73.9% [29]) was taken. Hence, 

a minimum of 241 cases and 482 controls were required. By applying a design effect of 1.5 and 

adding 5% to compensate for non-response, a total of 380 cases and 760 controls were required. 

Sampling technique 

Arba Minch Town and the Arba Minch Zuria District have been selected purposively out of the 

15 districts and two Town administrations of the Zone. Then, census of all the 11 kebeles of 

Arba Minch Town and randomly selected 11 non-DSS kebeles of Arba Minch Zuria District was 

conducted. Besides, data from nine kebeles of Arba Minch DSS were included (initially these 

kebeles were selected randomly out of 29 kebeles of Arba Minch Zuria District). The Arba 

Minch DSS has been tracking all births and deaths since its establishment in 2009. Accordingly, 

31 kebeles from the two districts were included in this study (a further detail of this part is 

presented elsewhere [27]). From the census and the Arba Minch DSS, 383 cases that fulfilled the 

inclusion criteria were identified. And all of them with their corresponding matched and 

randomly selected 766 controls were approached. 

Data collection 

A pre-tested close ended structured Amharic questionnaire was utilized for data collection. The 

questionnaire was developed in English based on literatures and previous pertinent experiences 

and translated in to Amharic, then back translated to English to ensure for its consistency. 

Finally, the Amharic version was used for data collection. Two data collectors (at least certificate 

holders after completing grade 10) per kebele were recruited and trained on the procedure. Four 

supervisors who had master’s degree supervised the data collection. The principal investigator 

strictly followed the data collection process. 

Measurements and operational definitions 

Dependent variable: Mortality status (dead or alive) of the index child 

Independent variables: Socio economic and environmental contamination related characteristics 
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Wealth index: was computed using principal component analysis (PCA) of reported ownership 

of household assets. 

Maternal power: was also computed using PCA of 8 variables which measure decision power of 

the mother in the household. 

Data processing and management 

The data were edited, coded, entered into computer and cleaned using Epi Info Version 3.5.1. 

The analysis was performed using STATA version 11. The daily collected data/questionnaires 

were transferred to Arba Minch University on daily basis. The data were cleaned by checking 

completeness and appropriateness of all raw data by supervisors and principal investigator before 

accepted as completed and kept in locked cabinet. The data were entered into Epi info by two 

experienced and trained data encoders. Data entry was strictly followed and checked by the 

principal investigator on daily basis. Double entry of 10% of the questionnaires was made. 

Data analysis 

To determine the effect of distal (socio-economic) and proximate (environmental 

contamination) factors on mortality of the child, weighted conditional logistic regression was 

conducted. The sampling weight was taken as the reciprocal of probabilities of selection, 

which was calculated as follows. The probability of selection for urban was 

=1/2*1*306/5745=0.027 (as one out of two urban districts and all the kebeles in selected 

district were included. Three hundred six out of 5745 children identified by the census were 

included). The corresponding sampling weight for urban was 37.6. For that of rural 

=1/15*20/29*837/14416=0.0027(as one out of 15 rural districts, twenty out of 29 kebeles of 

the district were included and 837 out of 14416 children identified were included in the study).  

The corresponding sampling weight for rural was 374.6. 

Two consecutive models for under-five children and infants were fitted based on the Mosley & 

Chen's analytical framework for the study of determinants of childhood mortality [25]. 

According to Mosley & Chen's analytical framework distal factors like socioeconomic factors 

operate through proximate factors such as environmental contamination factors to affect 

childhood mortality.  Accordingly, first model for distal factors was fitted. Then, those distal 
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factors which were significant at p-value of 0.1 were controlled for models of proximate 

variables (environmental contamination factors). Sex of the child was also controlled in both 

models. 

Model diagnostic was conducted following each model using different STATA commands. 

Presence of specification error in the link term (logistic) or predictors was assessed with 

linktest command. Besides, the goodness of fit of the models was assessed by log likelihood 

chi-square test and Akaike Information Criterion (AIC) using estat ic command. Presence of 

interaction/effect modification was also assessed for suspected variables in both models. 

Multicollinearity among predictors was assessed for each model and tolerance value <=0.1 or 

variance inflation factor (VIF) of >= 10 was taken as an indicator of presence of 

multicollinearity. 
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Result 

Socioeconomic-demographic characteristics of the respondents 

All the 383 cases identified from the census and Arba Minch DSS and their corresponding 766 

controls were approached for this study, but data from 381 cases and 762 controls were retrieved 

from 11 urban and 20 rural kebeles. Data from two cases and their corresponding controls were 

not retrieved since the respective cases migrated out from their initial location. 

As displayed in table 1 below, 210(55.1%) of cases and 382(50.1%) of controls were males. 

Majority of mothers of cases 332(87.1%) and controls 688(90.3%) were age between 18 and 35 

years. Most of mothers of the cases 251(65.9%) and the controls 517(67.8%) were protestant. 

With regard to the maternal education, more than half 210(55.1%) of cases and less than half 

362(47.5%) of controls had no formal education. 

Ethnically, majority of mothers of cases 286(75.1%) and controls 571(74.9%) were Gamo. Most 

of mothers of cases 264(69.3%) and controls 539(70.7%) were housewives. Majority of mothers 

of cases 358(94.0%) and controls 731(95.9%) were married. Nearly half of the husband of the 

cases 190(50.1%) and controls 433(56.8%) were farmers. With regard to husband education, 

133(37.2%) of the cases and 228(31.2%) of controls lacked formal education. In terms of wealth 

index, only 124(32.5%) of the cases were classified as rich, whereas, 328(43.0%) of the controls 

were classified as rich (table 1). 

Association of socioeconomic characteristics (distal factors) with under-five mortality 

As it is shown in table 2 (model 1), the adjusted weighted conditional logistic regression revealed 

that among distal factors maternal education, husband occupation and marital status of the 

mother were factors significantly associated with under-five and/or infant mortality. 

The odds of death among under-five children of mothers whose educational status was grade 

nine or above was about 66% (adjusted odds ratio (AOR) of 0.34(0.16-0.72)) less than among 

children of mothers who lacked formal education. Similarly, educational status of the mother was 

shown to be inversely associated with infant mortality (AOR of 0.37(0.15-0.91)) (table 2). 
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The odds of death among under-five children whose mothers’ marital status were in other 

category (separated/divorced or widowed) were about 4 times (AOR of 3.60(1.23-10.47)) higher 

than among whose mother were married. Similarly, infants whose mothers’ marital status were in 

other category (separated/divorced or widowed) had about 7 times (AOR of 6.68(1.81-24.71)) 

higher rate of odds of death than whose mother were married (table2). 

Under-five children whose fathers were daily laborers had about 2 times (AOR of 2.34(1.29-

4.23)) higher rate of odds of death than those whose fathers were farmers. Though it is not 

significant, infants whose fathers were daily laborers had about 1.8 times (AOR of 1.79(0.86-

3.74)) higher rate of odds of death than those whose fathers were farmers (table2). 

Though the association between wealth index of the household and under-five mortality was in 

the expected direction (children of poor families had a higher rate of odds of death), it was not 

statistically significant with AOR of 1.49(0.85-2.62) for average and AOR of 1.52(0.93-2.48) for 

poor when compared with rich categories. Index of maternal power in the household was not 

significantly associated with under-five mortality with AOR of 1.48(0.69-3.19) for average and 

AOR of 0.91(0.65-1.28) for good when compared with the poor categories. Other distal factors 

which were not statistically significantly associated with under-five and infant mortality were 

family size, mother’s occupation, religion and ethnicity of the mother (table2). 

Association of environmental contamination (proximate) factors with under-five mortality 

Among factors classified as environmental contamination; presence of separate kitchen was 

significantly associated with both under-five and infant mortality. The odds of death among 

under-five children from a household which lacked separate kitchen for cooking was about 1.8 

times (AOR of 1.77(1.16-2.70)) higher than among those with kitchen. Similarly, infants from 

household which lacked separate kitchen had about 1.9 times (AOR of 1.94(1.13-3.33)) higher 

rate of odds of death than those with kitchen. The odds of death among infants whose 

household’s source of light was electricity was less (with AOR of 0.47(0.23-0.99)) than among 

those whose source is other than electricity (table3). 

Surprisingly, presence or type of latrine was not significantly associated with under-five 

mortality with AOR of 1.03(0.60-1.76) for pit latrine and AOR of 1.37(0.50-3.73) for ventilated 
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and improved pit (VIP)/ flush toilet when compared to no latrine.  Similarly source of water was 

not significantly associated with under-five mortality with AOR of 0.92(0.51-1.66) for protected 

well/spring and AOR of 1.02(0.61-1.72) for unprotected well/spring/river/pond when compared 

with tap water. Environmental contamination related factors like presence of window and sharing 

the house with animals were also not significantly associated with under-five and infant mortality 

(table 3). 
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Discussion 

This study tried to identify socioeconomic and environmental determinants of childhood 

mortalities by aggregating predicting variables into relevant levels (distal or proximal factors) in 

order to determine unbiased effects of identified determinants. To achieve this, among others, 

efforts like matching of cases and controls at design stage and employment of weighted 

conditional logistic regression at analysis stage were made. However, as information was 

collected retrospectively systematic errors such as recall and social desirability biases may affect 

some of the findings. Besides, in controlling confounding factors, especially in the second model 

(for environmental contamination related factors), we may not be exhaustive in addressing other 

confounding factors. However, it is possible to assume that the confounding effect of proximate 

variables could be at least partially controlled by controlling distal factors, which are assumed to 

be operating through these proximate factors. 

Among distal factors maternal education was shown to be important determining factor of under- 

five and infant mortality. Both infants and under-five children of mothers who were at least grade 

nine had less odds of death than those with no formal education. This finding is in line with 

many other studies conducted in different parts of the world [14, 16-19, 32]. This may be 

because of the effect of maternal education on modern health knowledge, beliefs and practices 

of the mother, that in turn could have effect on the effectiveness of health behavior (feeding 

practices and child care); and changes the mother’s role in the family by enabling her to take the 

necessary measures, including effective use of modern health services such as immunization, 

ANC, delivery, postnatal care and contraceptives [20, 22, 23, 33]. 

Another important distal factor identified as predicting factor of under-five mortality is 

husband’s occupation. Children whose fathers were daily laborers had higher rate of odds of 

death than whose fathers were farmers. This may be due to the fact that occupation of a father is 

an indicator of socioeconomic status of the household and stability of the family. It is logical to 

expect being a farmer is better and stable economically than being daily laborer, provided that 

majority of the current study population were from rural kebeles. 

Both infants and under-five children whose mother were separated/ divorced or widowed were 

more likely to have higher rate of odds of death than whose mother were married. This was in 
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line with other studies done in Africa, that children of married mothers were more likely to 

survive than unmarried ones [4, 13, 34]. This may be for obvious reason that, these mothers are 

more likely to be deprived of economically than the one who has husband because of lack of 

support from the husband, who are the one responsible for income of the household. Besides, 

married mothers would get support from their partners for utilization of health services during 

antenatal through to postnatal care. The insignificant effect of being single on under-five 

mortality observed in this study may be because of the fact that, single mothers are more likely to 

live with their parents and get the support to care for their children. 

In this study, unexpectedly wealth index of the household was not statistically associated with 

under-five mortality. This was in contrast to other studies [1-3]. However, the current finding 

was in line with studies in developing countries where they showed non-significant effect of 

socio economic status of the individual household on under-five mortality [4-10]. This may be 

because of the definition of socio-economic status, as socio economic status was determined 

using principal component analysis of possession of household assets. Therefore, there may be 

under reporting of household assets by the study participants as this is usually perceived to be 

linked with taxation and eligibility for social supports by the government and non-government 

organization in the community. 

Maternal decision power as measured in the current study was not statistically significantly 

associated with under-five mortality. This was in contrast to previous arguments of positive 

effect of maternal status on childhood mortality through its effect on her decision on child health 

[21, 35-37]. However, unclear correlation between women’s empowerment (participation in 

decision-making processes) in the household and childhood mortality was reported by another 

study [18]. This may show that, mere decision power of the mother may not have effect on 

childhood mortality unless it is supported by awareness about her and the child’s health. 

However, the difference may be because of the difference in defining maternal power, as 

educational status of the mother is a crucial element of her status in the household, but it is 

treated independently in the current study. 

In developing countries, traditional use of household energy like cooking and heating  with 

biomass fuels/coal is posing a serious threat to health by producing a variety of health damaging 
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pollutants [38] and is shown to be a risk factor for many causes of childhood mortalities[39, 40]. 

This was supported by the current study that, among factors classified as environmental 

contamination; presence of separate kitchen for cooking was significantly associated with under-

five mortality. Similar effect was observed among infants. 

Presence or type of latrine facility the household had and source of drinking water were not 

significantly associated with childhood mortality in this study. This finding was against others’ 

arguments [11, 12]   and findings [13, 14] of positive association between latrine facility and 

childhood mortality. However, our finding is in line with other studies [7, 10, 41]. This may be 

because of the fact that majority of latrine types in the study area were traditional pit latrines 

(92% were pit latrine) which are usually unclean and prone to contamination by vectors like flies, 

this may be a risk factor for those children who had improved latrine as they are more likely to 

use similar ground at least for playing. The other possible explanation may be, because of access 

of curative health services at community level for those illnesses which may arise from lack of 

latrine facilities or safe drinking water such as diarrhea, through health extension program, as all 

the kebeles of the current study had a health post with at least one health extension worker 

serving the community at grass root level. However, the effect of these factors on intermediate 

cause of child mortality such as diarrheal disease should not be ignored as their effect on the non-

death outcomes of the child’s health (nutritional status, growth, mental development etc) is of 

paramount importance [42, 43]. 
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Conclusions 

This study tried to identify socioeconomic and environmental contamination related factors of 

childhood mortality in the study area or in areas with similar setup by controlling potential 

confounding factors at design stage and during analysis. In this study, distal factors like maternal 

education, husband occupation and marital status of the mother shown to significantly affect 

under-five mortality. So, in order to maintain the reduction in childhood mortality, investing on 

maternal education by targeting those at risk groups is required. 

Among factors classified as environmental contamination; presence of separate kitchen for 

cooking was significantly associated with low under-five mortality. Besides, using electricity as a 

source of light was shown to significantly reduce infant mortality. So, in line with production and 

distribution of electricity to reach all households in rural area, advocating to have separate 

kitchen for cooking is important, given that majority of the households are using traditional way 

of household energy sources like biomass fuels for cooking. 

Even though presence or type of latrine facility the household had and source of drinking water 

were not significantly associated with childhood mortality in this study, effect of these factors on 

intermediate cause of child morbidity and mortality such as diarrheal disease should not be 

ignored as their effect on other non-death outcomes of the child’s health like nutritional status, 

growth and mental development is paramount. 
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Table 1: Socioeconomic-demographic characteristics of the participants, Gamo Gofa Zone, 2014 
 
 
 
Characteristics 

Survival status of the child  
Total  
n(%) 

Dead 
n(%) 

Alive 
n(%) 

Sex of the child Male 210(55.1) 382(50.1) 592(51.8) 
Female 171(44.9) 380(49.9) 551(48.2) 

Maternal age <18year 7(1.8) 12(1.6) 19(1.7) 
18-35year 332(87.1) 688(90.3) 1020(89.2) 
>35year 42(11.0) 62(8.1) 104(9.1) 

Mother Religion protestant 251(65.9) 517(67.8) 768(67.2) 
orthodox 115(30.2) 216(28.3) 331(29.0) 

others 15(3.9) 29(3.8) 44(3.8) 
Mother education No formal education  210(55.1) 362(47.5) 572(50.0) 

Grade1-6 106(27.8) 188(24.7) 294(25.7) 
Grade7-8 25(6.6) 80(10.5) 105(9.2) 

Grade 9 and above 40(10.5) 132(17.3) 172(15.0) 
Mother ethnicity Gamo 286(75.1) 571(74.9) 857(75.0) 

Gofa 8(2.1) 20(2.6) 28(2.4) 
Wolayta 26(6.8) 52(6.8) 78(6.8) 

Zeyse 37(9.7) 78(10.2) 115(10.1) 
Amhara 6(1.6) 19(2.5) 25(2.2) 
Others 18(4.7) 22(2.9) 40(3.5) 

Mother Occupation Farmer 22(5.8) 35(4.6) 57(5.0) 
House wife 264(69.3) 539(70.7) 803(70.3) 

Gov't employee 14(3.7) 36(4.7) 50(4.4) 
Merchant 36(9.4) 84(11.0) 120(10.5) 

Others 45(11.8) 68(8.9) 113(9.9) 
Marital status Married 358(94.0) 731(95.9) 1089(95.3) 

Single 11(2.9) 21(2.8) 32(2.8) 
Others 12(3.1) 10(1.3) 22(1.9) 

Husband occupation Farmer 190(50.1) 433(56.8) 623(54.5) 
Gov't or NGO employee 34(8.9) 96(12.6) 130(11.4) 

Merchant or self-employee 33(8.7) 73(9.6) 106(9.3) 
Daily laborer 66(17.3) 61(8.0) 127(11.1) 

Student 6(1.6) 15(2.0) 21(1.8) 
Others 29(7.6) 53(7.0) 82(7.2) 

No husband 23(6.0) 31(4.1) 54(4.7) 
Husband Education No formal education  133(37.2) 228(31.2) 361(33.1) 

Grade1-6 121(33.8) 201(27.5) 322(29.6) 
Grade7-8 35(9.8) 98(13.4) 133(12.2) 

Grade9-12 36(10.1) 122(16.7) 158(14.5) 
Higher education 33(9.2) 82(11.2) 115(10.6) 

Wealth index of the 
household 

Poor 159(41.7) 298(39.1) 457(40.0) 
Average 98(25.7) 136(17.8) 234(20.5) 

Rich 124(32.5) 328(43.0) 452(39.5) 
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Table 2: Association of Socio-economic characteristics (distal factors) with child mortality, 
Gamo Gofa Zone, 2014 

  Under-five* Infants* 
 

Characteristics 
 

Categories 
 

AOR [95% Conf. 
Interval 

 

AOR [95% Conf. 
Interval 

 
Sex of the child 

Male Ref      
Female 0.76 0.57 1.02 0.75 0.52 1.08 

 
 
Mother’s religion 

Protestant       
Orthodox 1.27 0.86 1.87 1.10 0.67 1.79 

Others 1.18 0.53 2.67 1.40 0.41 4.71 
 
 
Mother’s 
Ethnicity 

Gamo Ref      
Zeyse 1.09 0.37 3.17 0.62 0.14 2.82 

Wolayta 1.07 0.48 2.40 0.66 0.25 1.76 
Others 1.66 0.87 3.18 1.37 0.63 2.98 

 
 
Mother's 
education 

No formal education  Ref      
Grade1-6 0.94 0.63 1.43 0.97 0.57 1.65 
Grade7-8 0.68 0.35 1.31 0.69 0.31 1.56 

Grade 9 and above 0.33 0.16 0.72 0.36 0.15 0.91 
 

 
 
Mother's 
Occupation 

Farmer Ref      
House Wife 0.70 0.32 1.52 0.59 0.25 1.38 

Gov't employee 0.57 0.12 2.74 0.80 0.14 4.61 
Merchant 0.50 0.20 1.28 0.43 0.15 1.27 

Others 1.31 0.44 3.91 1.10 0.33 3.66 
 
 
Marital status 

Married Ref      
Single 1.22 0.42 3.54 0.49 0.10 2.30 
Others 3.59 1.23 10.47 6.68 1.81 24.71 

 
 
 
Husband 
occupation 

Farmer Ref      
Gov't employee 0.69 0.31 1.55 0.78 0.30 2.03 

Merchant 1.84 0.92 3.66 1.43 0.66 3.08 
Daily laborer 2.34 1.29 4.23 1.79 0.86 3.74 

Student 1.26 0.41 3.84 1.47 0.32 6.77 
Others 1.67 0.86 3.24 1.54 0.69 3.44 

 
Wealth index of 
Household 

Rich Ref      
Average 1.49 0.85 2.62 1.51 0.74 3.07 

Poor 1.52 0.93 2.48 1.75 0.97 3.16 
Number of individuals living in the house 0.94 0.87 1.03 0.93 0.83 1.03 
 
Maternal power 

Poor Ref      
Average 1.48 0.69 3.19 1.88 0.80 4.44 

Good 0.91 0.65 1.28 0.89 0.57 1.38 
 
*Adjusted for all variables in the table 
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Table 3: Association between environmental contamination factors & under-five mortality, 
Gamo Gofa Zone, 2014 
 Under-five* Infants** 
 
Characteristics 

 
AOR 

[95% Conf. 
Interval] 

 
AOR 

[95% Conf. 
Interval] 

The house has window       
Yes RF      
No 0.74 0.45 1.23 0.75 0.40 1.40 

Did animals live with people       
Yes Ref      
No 1.17 0.72 1.92 1.07 0.60 1.90 

Had kitchen       
Yes Ref      
No 1.77 1.16 2.70 1.94 1.13 3.33 

Type of latrine the family had       
No latrine Ref      
Pit latrine 1.03 0.60 1.76 1.04 0.51 2.11 
VIP/Flush 1.37 0.50 3.73 1.04 0.30 3.65 

Main source of water       
Tap Ref      

Protected well/spring 0.92 0.51 1.66 1.48 0.69 3.20 
Unprotected well/spring/river/pond 1.02 0.61 1.72 1.26 0.63 2.52 

Source of light of the household       
Other than electricity Ref      

Electricity 0.87 0.48 1.57 0.47 0.22 0.99 
 
*Besides variables in the table adjusted for sex of the child, mother’s education, wealth index, 
husband occupation and marital status of the mother 
** Besides the variables in the table adjusted for sex of the child, mother’s education, wealth 
index and marital status of the mother 
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Abstract 

Background: Though Ethiopia has shown a considerable improvement in reducing childhood 

mortality since 1990, many children still continue to die prematurely because of different factors 

and causes. Mixed results have been reported about determinants of childhood mortality. There is 

paucity of under-five mortality studies in the current study site. Therefore, this study was 

conducted to assess maternal and child health related predictors of under-five mortality in Gamo 

Gofa Zone, Southern Ethiopia. 

Methods: A matched case control study was conducted in 2014 in Arba Minch town and Arba 

Minch Zuria District of Gamo Gofa Zone by including study sites of Arba Minch Demographic 

and Surveillance System (DSS). Conditional logistic regression was employed to identify 

maternal and child health related predictors of under-five mortality. Sampling weight was used in 

the analysis to account for the non-proportional allocation of sample to different clusters. The 

predictors were organized in to: personal illness control related, child feeding and newborn care 

related and other maternal and child related, based on the Mosley & Chen's analytical framework 

for the study of determinants of childhood mortality. 

Results: Among personal illness control related factors, lack of post natal care (AOR of 

2.27(1.25-4.11)), immunization status of the child (AOR of 3.62(2.02-6.50) for partially 

immunized and AOR of 11.02(5.16-23.53) for not immunized compared with fully immunized) 

and lack of vitamin A at least once after six months of age (AOR of 7.61(4.72-12.26)) were 

significantly associated with higher rate of under-five mortality. Among factors related with 

child feeding and newborn care practices, lack of breast feeding (AOR of 8.09(4.08-16.05)) and 

delaying first bath at least for 24 hours (AOR of 0.50(0.34-0.73)) were found to be significantly 

associated with under-five mortality. Among other maternal and child related factors, previous 

birth interval of 24-36months (AOR of 0.48(0.28-0.82) and more than 36 months (AOR of 

0.46(0.26-0.79)), history of death of older sibling of the index child (AOR of 1.97(1.07-3.61)), 

being multiple birth (AOR of 13.72(5.26-35.79)) and live birth after the index child (AOR of 

5.06(2.80-9.16)) were significantly associated with under-five mortality. 

Conclusions: In order to maintain reduction of childhood mortality beyond millennium 

development goals (MDGs) period, strengthening of maternal and child health interventions such 
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as post natal care, family planning, immunization, supplementation of vitamin A for children 

older than six months, breastfeeding and delaying of first bath after delivery at least for 24 hours 

were recommended. 

Key words: Under-five mortality, infant mortality, childhood mortality, determinants, health 

service, maternal characteristics, child characteristics, new born care, Gamo Gofa, Ethiopia 
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Background 

Many children are thought to be dying owing to untrained traditional birth attendants, relatives and 

neighbors who attend most of deliveries at home [1], a practice that may present risk to both the 

mother and the newborn. Even though some were skeptical of the association between the use of 

maternal and child health services and lower risk of mortality in developing countries, partly 

because of lack of quality [2, 3], many studies support the positive association between service use 

and maternal and child survival. For example, it is evident from studies [4, 5] that survival is 

higher among children born in health facilities than those born at home and attended by untrained 

attendants, with higher effect on older children [5]. Place of delivery is also found to be associated 

with early childhood illness such as neonatal tetanus [6]. However, protective effect of institutional 

delivery on childhood mortality was not demonstrated by other studies conducted in Ethiopia [7, 

8]. It is possible to argue that, this lack of association could be as a result of limited quality of 

health services. 

With the hope that pre-natal care improves maternal and child survival, the World Health 

Organization (WHO) recommends that a pregnant mother should have at least four prenatal visits 

during her pregnancy [9]. This was supported by studies, that utilization of antenatal (ANC)  care  

services  were  shown  to  significantly  determine  survival  of  children  [4,  10]. However,  

effects  of  ANC  and  institutional  delivery  services  are  expected  to  be  context dependent 

based on the level of quality of services being provided. 

Immunization may be one of the effective child-survival interventions to date as it addresses 

diseases which contribute significantly to high childhood mortality including neonatal tetanus, 

whooping cough, polio and measles.  Immunization status of a child was shown to be an important 

factor of childhood survival [5]. However, such conclusions were not made by other studies [11, 

12], that immunization status was reported to have insignificant effect on childhood mortality. In 

addition, the effect was shown to be higher in communities with low socioeconomic status [13], 

indicating its effect is context dependent. 

In addition to immunization, vitamin A supplementation is one of the health interventions which 

are expected to have many health benefits for children.  Vitamin A status of children aged six 

months to five years was shown to be important predictor of mortality [14, 15]. The effect was 
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significant,  especially  in  populations  with  low  prevalence  of  clinical  signs  of  vitamin  A 

deficiency [15]. As vitamin A was shown to significantly reduce deaths attributed to diarrhea and 

measles [14, 15], it is natural to expect that, the effect is dependent on the prevalence of these 

causes of mortality. Insignificant association between vitamin A and childhood mortality was also 

observed by another study [16]. 

Promotion of breast feeding is considered to be a key component of child survival strategies in 

many developing countries [17]. Accordingly, WHO and other international policies emphasize on 

exclusive breast feeding  during the first six months of life, early initiation of breast feeding within 

one hour of birth and continuation of breast feed with other complementary feedings till 2nd birth 

day of the child [18, 19]. As exclusive breast feeding was reported to be associated with 

intermediate causes of childhood mortality such as diarrhea and respiratory infections [20, 21], its 

effect on childhood mortality may vary based on the prevalence of these intermediate causes. 

Besides, the extent of the effect of breast feeding on child mortality also varies across the age 

category of the child, with younger infants deriving the greatest benefit [22]. There are findings, 

however, which are inconsistent with the above conclusions, showing insignificant association 

between child mortality and breast feeding [23]. Besides, problems with breast feeding, which are 

a proxy indicator of exclusive breast feeding, were not shown to have significant effect on 

childhood mortality in Africa [12, 24]. 

The WHO guidelines for essential newborn care include: hygiene during delivery, keeping the 

newborn warm, early initiation of breast feeding, care of the eyes, care during illness, 

immunization, and care of low-birth-weight newborns [25]. However, majority of deliveries in 

developing countries in general and in Ethiopia in particular take place at home by untrained birth 

attendants [1]. As a result, many lifesaving practices are either missed or done in unwanted 

manner,  consequently  high  risk  home  delivery  and  newborn  care  practices  become  more 

common. The effect of these interventions, however, is expected to be dependent on how they are 

brought to the users. 

Other maternal and child characteristics have also been studied and attributed to child and maternal 

mortalities. For example, mothers with short birth intervals may have insufficient time to restore 

their nutritional reserves, a situation which is thought to adversely affect fetal growth. As a result, 
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WHO recommends at least 24 months of spacing between a preceding birth and a new pregnancy 

[26]. This was supported by other studies [27, 28]. However, it is argued that, short birth intervals 

can be a consequence, rather than a cause of child mortality [29], i.e., parents with child loss are 

more likely to have next child immediately than those with alive child. 

According to the hypothesis of intra-household resource competition, first born children are more 

likely to capture vital resources such as food and care, thereby reducing their mortality risk [30] 

and this idea has also been supported by others [28, 31]. On the other hand, it can be argued that 

first born children are more likely to be born to mothers at younger ages and experience a higher 

mortality risk. Insignificant association between child mortality and birth order was also reported 

by another study too [23]. 

Besides the inconsistencies in findings of studies outlined above, the effect of different maternal 

and child related factors on childhood mortality may vary through time because of changes in the 

life style of nations.  Furthermore, the associations may be context dependent. Mortality studies in 

the study site have been lacking, as the Arba Minch DSS is relatively new. All these call for 

investigation of determinant factors in general and maternal and child related factors in particular 

of under-five mortality in the study area. Therefore, this study investigated maternal and child 

related predictors of under-five mortality in Gamo Gofa Zone, southern Ethiopia. The study tried to 

identify maternal and child health related areas to be focused on in order to sustain reduction of 

childhood mortality and improve child survival beyond Millennium Development Goals (MDGs) 

and attainment of SDG targets. 
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Methods 

Study area: The study was conducted in Arba Minch Zuria District and Arba Minch Town of 

Gamo Gofa Zone, which has 15 Districts (woredas) and 2 town administrations with general 

elevation of 600 to 3300 meters above sea level. The Zone is 502km south of Addis Ababa (capital 

of the country). In 2014, the total population of the Zone was projected to be 1,901,953 (with 

285,043 Urban (15%) and 1,616,910 Rural (85%) residents)[32]. There were three hospitals and 68 

health centers providing health services for the population during the study period. Arba Minch 

Zuria District has 29 kebeles (lowest administrative units in Ethiopia) with three different 

climatic/agro-ecological zones (high land (Dega), mid land (Weinadeaga) and low land (Kola)). 

The total population of the District was projected to be 185,302 in 2014. Arba Minch Town is 

included to represent the urban population of the Zone. The total population of the Town was 

projected to be 135,452 [32]. The Town was divided in to 11 urban kebeles. Arba Minch DSS was 

established in 2009 in nine kebeles of the Arba Minch Zuria District. Further details of the study 

area are presented elsewhere [33]. 

Study Design and Period: A matched case control study design was implemented in 2014. 

Source and study population: The source population was all under-five children in the study 

area. The study population consisted of cases of children who died between March 01, 2011 and 

September 30, 2014 and randomly selected two live controls of under-five children born within one 

month time in the same locality with each case. 

Inclusion and exclusion criteria: Only live births were included i.e. stillbirths were excluded. 

Sample size determination: The  sample  size  was  calculated  using  statcalc  command  of  Epi 

info  7  statistical  software package. The prevalence of exposure (selected determinants) among 

controls and cases were estimated from previous studies [7, 8, 34-37] or calculated from the data 

available from Arba Minch DSS’s Data base. Then, the sample size required for detecting an odds 

ratio (OR) with a two-sided probability of type I error of 5% and a power of 80% was determined 

for main exposure variables with control to case ratio of two. Then, the maximum sample size was 

taken. Accordingly, based on the sample size corresponding to home delivery, a minimum of 241 

cases and 482 controls were required. By applying a design effect of 1.5 and adding 5% to 

compensate for non-response, a total of 380 cases and 760 controls were required. The details of 
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the estimations, indicators and sample size required for selected variables are summarized in 

table1. 

Sampling technique: Arba Minch Town and the Arba Minch Zuria District have been 

purposively selected. Then, all 11 kebeles of Arba Minch Town and nine kebeles of the Arba 

Minch DSS (initially they were selected randomly out of 29 kebeles of Arba Minch Zuria District) 

were taken and additional 11 kebeles from Arba Minch Zuria District were randomly selected. 

Then, a census of the 11 non- DSS kebeles of the Arba Minch Zuria District and 11 kebeles of 

Arba Minch Town was conducted.  As  the  Arba  Minch  DSS  has  been  tracking  all  births  and  

deaths  since  its establishment, children born between August 01, 2009 and September 30, 2014 in 

Arba Minch DSS kebeles were tracked from its data base. A further detail of this part is presented 

elsewhere [33]. From the census and the Arba Minch DSS, 383 cases that fulfilled the inclusion 

criteria were identified. And all of them with their corresponding matched and randomly selected 

766 controls were approached.  However, data only from 381 cases and 762 controls were 

obtained. Data from two cases and their corresponding controls were not retrieved from two 

kebeles since they migrated out from their initial location. 

Data collection: A pre-tested close ended structured Amharic questionnaire was utilized for data 

collection. The questionnaire was developed in English based on literatures and translated in to 

Amharic, then back translated to English to ensure for its consistency. Finally, the Amharic version 

was used for data collection. Two data collectors (at least certificate holders after completing grade 

10) per kebele were recruited and trained on the procedure. Four supervisors who were master’s 

degree holder supervised the data collection process. The principal investigator strictly followed 

the data collection process. 

Measurements 

Dependent variable: Mortality status (dead or alive) of the index child 

Independent variables: Socio economic-demographic characteristics, personal illness control 

related variables, child feeding and newborn care related variables and other maternal and child 

related variables. 

Data processing and management: The data were edited, coded, entered into computer and 
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cleaned using Epi Info Version 3.5.1. The analysis was performed by STATA version 11. The 

data were entered into Epi info by two data encoders after having training /orientation. Data entry 

was strictly followed and checked by the principal investigator on daily basis. Double entry of 

10% of the questionnaires was made. 

Data analysis: To identify maternal and child health related predictors of under-five mortality, 

conditional logistic regression was conducted. Sampling weight was employed in the analysis to 

account for the non-proportional allocation of the sample. The sampling weight was taken as the 

reciprocal of probabilities of selection. The probability of selection for urban was = 

1/2*1*306/5745= 0.027 (as one out of 2 urban Districts and all the kebeles in selected District 

were included. Three hundred six out of 5745 children identified by the census were included). 

The corresponding sampling weight for urban was calculated to be 37.6. For that of 

rural=1/15*20/29*837/14416=0.0027(as one out of 15 rural Districts, twenty out of 29 kebeles of 

the District were included and 837 out of 14416 children identified were included in the study).  

The corresponding sampling weight for rural was calculated to be 374.6. 

The models were fitted based on Mosley & Chen's analytical framework for the study of 

determinants of child mortality [38].  Accordingly, three separate models were fitted for personal 

illness control related variables, child feeding and newborn related variables and maternal and 

child related variables by controlling distal factors (socioeconomic variables) which were 

significant at p-value of 0.1. Sex of the child was also included in all models, as it was found to be 

significantly associated with childhood mortality in previous paper [33]. Model diagnostic was 

conducted following each model using different STATA commands: For example, presence of 

specification error in the link term (logistic) or predictors was assessed with linktest command. 

Besides, the goodness of fit of the models was assessed by log likelihood chi-square test of the 

null hypothesis of no overall effect of predictors (comparing empty model with current model) on 

the outcome and Akaike Information Criterion (AIC) using estat ic command. Presence of 

interaction/effect modification was also assessed for suspected variables. No significant 

interaction/ effect modification was observed. Collin command was used to assess presence of 

multicollinearity among predictors. Tolerance value <=0.1 or variance inflation factor (VIF) of 

greater than or equal to 10 were taken as an indicator of presence of multicollinearity. No 

multicollinearity was identified as all VIF were less than 5. 
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Result 

Data from 381 cases and 762 controls were retrieved giving a response rate of 100%. Majority 

837(73.2) of the children were from rural kebeles. Slightly more than half 210(55.1%) of the 

cases and 382(50.1%) of the controls were males. With regard to maternal education, more than 

half 210(55.1%) of the cases and less than half 362(47.5%) of the controls had no formal 

education.  Pertaining to ethnic background, majority of mothers of the cases 286(75.1%) and the 

controls 571(74.9%) were Gamo. Most mothers of the cases 264(69.3%) and controls 539(70.7%) 

were housewives. Nearly half of husbands of the cases 191(50.1%) and controls 433(56.8%) were 

farmers. Using wealth index, 124(32.5%) of the cases and 328(43.0%) of the controls were 

classified as rich. Majority of the cases 262(68.8%) and controls 492(64.6%) were born at home. 

The details of the socio-demographic characteristics of the study participants were presented 

elsewhere (Girma Temam Shifa et al. unpublished article). 

Association between personal illness control related factors and childhood mortality 

Among factors classified as personal illness control; post natal care (PNC) for the index 

pregnancy/child, antenatal care (ANC) for the index pregnancy, immunization status of the child 

for his /her age and whether the child had vitamin A or not were significantly associated with 

under-five and/or infant mortality (Table 2). 

The odds of mortality was about two times higher among under-five children who lacked PNC 

(AOR of 2.27(1.25-4.11)) than those who had.  Similarly, lack of PNC service was shown to 

increase the odds of mortality by about 2 folds during the first year of life of the child (AOR of 

2.35(1.02-5.45)). Infants who had at least four ANC follow-up during their pregnancy had less 

odds of mortality (AOR of 0.45(0.23-0.90)) than those infants who lacked ANC. Though it is not 

significant, similar effect was observed among under-five children with AOR of 0.72(0.42-1.24) 

(Table 2). 

The odds of mortality among under-five children who were partially immunized for their age, was 

about four times higher (AOR of 3.62(2.02-6.50)) than those fully immunized. The odds of 

mortality among under-five children, who were not immunized at all, was about 11 times higher 

(AOR of 11.02(5.16-23.53)) than children who were fully immunized for their age. Similarly, 

significant increment of odds of mortality was observed among partially (AOR of 4.10(1.81-
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9.30)) and not immunized (AOR of 18.54(6.22-55.26)) infants than fully immunized infants 

(Table 2). 

Under-five children who didn’t take vitamin A at least once after six months of their age had 

about 8 times (AOR of 7.61(4.72-12.26)) higher odds of mortality than those who did. Similarly, 

lack of vitamin A was shown to increase odds of mortality during the first year of age of the child 

(AOR of 15.29(6.38-36.65)). In this study, place or attendants of delivery of index child were not 

significantly associated with under-five mortality (Table 2). 

Association between child feeding and newborn care practices and childhood mortality 

Among factors related with child feeding and newborn care practices: history of ever 

breastfeeding and timing of first bath of the index child were significantly associated with under-

five mortality.  Under-five  children  who  were  never  breastfed  had  about  8  times  (AOR  of 

8.09(4.08-16.05)) higher rate of odds of mortality than those who were ever breastfed. Similarly, 

those infants who were never breastfed had higher rate of odds of mortality (AOR of 14.19(5.51-

36.50)) than those who were ever breastfed. Delaying first bath of a child at least to 24 hours after 

birth was shown to reduce odds of under-five mortality by 50% (AOR of 0.50(0.34-0.73)) and 

odds of infant mortality by 54% (AOR of 0.46(0.28-0.77)) than having first bath within 24 hours 

of birth (table 3). 

Although the associations were in expected direction, the association between under-five and/or 

infant mortality and factors like exclusive breast feeding status of the child, history of bottle 

feeding, breastfeeding initiation time and history of something applied to the umbilical wound 

were not significant (table 3). 

Association between other maternal and child related factors and childhood mortality 

Among other maternal and child related factors included in model 3 (table 4); birth interval, 

history of child death before the index child, type of birth of index child and presence of live birth 

after index child were significantly associated with under-five and infant mortality. Under- five 

children who had birth interval of 24-36months (AOR of 0.48(0.28-0.82)) or more than 36 

months (AOR of 0.46(0.26-0.79)) had less odds of mortality than those children who had birth 

interval of less than 24months. Similarly, infants who had birth interval of 24-36months (AOR of 
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0.28 (0.14-0.54)) or more than 36 months (AOR of 0.29 (0.15-0.55)) had less odds of mortality 

than infants who had birth interval of less than 24months (table 4). 

Under-five  children  (AOR  of  1.97(1.07-3.61))  and  infants  (AOR  of  3.37  (1.51-7.50))  with 

history of death of older siblings had higher rate of odds of mortality than those without history of 

death of older siblings (table 4). 

Those under-five children whose births were multiple had higher rate of odds of mortality (AOR 

of 13.72(5.26-35.79)) than those who were single birth. Similar effect was observed among 

infants (AOR of 21.18 (5.85-76.74)). Under-five children of mothers with history of birth after the 

index child had a higher rate of mortality (AOR of 5.06(2.80-9.16)) than those without. However, 

age of mothers at child birth, gravidity and birth order of index child were not significantly 

associated with under-five mortality in this study (table 4). 
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Discussion 

This study has identified vital maternal and child health related predictors of under-five mortality 

by controlling for effects of potential confounders at design and analysis stage. For this purpose, 

efforts such as matching at design stage and weighted conditional logistic regression during 

analysis were employed. However, as the information was collected retrospectively systematic 

errors such as recall bias may affect some of responses. 

Both mothers and their newborns are vulnerable during the postnatal period and provision of PNC 

services at this period is expected to prevent maternal and child morbidity and mortality [39, 40]. 

This time is crucial not only to treat complications arising from the delivery, but also to provide 

the woman with important information on how to care for herself and her child. In support of this, 

in the current study, lack of PNC was found to increase the odds of mortality by about 2.3 folds 

during the first five years of age and by about 2.4 folds during the first year of age of the child.  

This  finding  is  also  in  line  with  another  study  [41],  which  analyzed Demographic and 

Health Survey data from sub-Saharan African countries. 

Infants who had at least four ANC follow-up during their pregnancy had less odds of mortality 

than those infants who lacked ANC. Though it was not significant, similar effect was observed 

among under-five children. Even though it was not statistically significant, experience of even 

less than four ANC follow ups during pregnancy of the index child was shown to reduce odds of 

under-five and infant mortality. Similar protective effect of ANC follow up was observed by other 

studies [4, 10]. This may be because of the criticality of this time for the mother and the fetus that, 

it helps to identify high risk pregnancy including multiple pregnancy (which was shown to be a 

risk factor in this study) in order to take appropriate actions. 

In contrast to reports of other studies in the past [4, 5] about positive effect of institutional or 

skilled attendance of delivery on childhood mortality, place and attendance of delivery of the 

index child were not significantly associated with under-five mortality in the current study. 

Nevertheless, institutional delivery did not show a protective effect in other studies conduct in 

Ethiopia [7, 8]. Lack of significant association between delivery at hospital or skilled attendant 

and neonatal mortality was also reported by another study [42]. This may be due to the fact that 

complicated cases were more likely to come for institutional delivery than to stay at home. 
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However, health service delivery systems in developing countries are criticized for failing to bring 

the expected health benefits at expected level, partly because of dysfunctional health services [2, 

3]. So, these findings could be motivating factors to question and investigate the quality of 

delivery services provided by health facilities in the study areas. 

Immunization is the most effective child-survival intervention to date and the immunization status 

of children was reported to be an important factor of survival [5] with its greater impact in 

communities with low socioeconomic status [13]. Similarly, in the current study, immunization 

status for age of the child was significantly associated with under-five and infant mortality. The 

odds of mortality of under-five children were, about 3.6 times if they were partially immunized 

and about 11 times if they were not immunized at all, compared to those fully immunized. Similar 

to immunization status, the odds of under-five and infant mortality were high among children who 

lacked vitamin A supplementation at least once after six months of their age than those who took. 

Vitamin A supplementation is another child health intervention and reported to reduce childhood 

mortality attributed to diarrhea and measles [14, 15]. Both the above findings ratify the 

importance of strengthening of these interventions for sustenance of the reduction of childhood 

mortality beyond the MDGs. 

Among factors related to child feeding and newborn care practices, history of ever breast feeding 

was found to be significantly associated with low under-five and infant mortality. Breast feeding 

has been reported to be a major determinant of child health and mortality [37, 43]. As a result, the 

promotion of breast feeding is considered to be a key component of child survival strategies in 

many developing countries [17].   Even though, because of the design of this study, the problem 

of residual reverse causality couldn’t be ruled out, the finding of this study support the promotion 

of breastfeeding as a strategy for better child survival in developing countries like Ethiopia. 

In this study, exclusive breast feeding status of the child and history of bottle feeding were not 

significantly associated with under-five mortality. This was in line with the finding of another 

study [44]. Insignificant difference of mortality among exclusively breast fed children and pre- 

dominantly breast fed children was also reported by another study [43]. Problem of breast feeding  

which  may  be  a  proxy  indicator  of  lack  of  exclusive  breastfeeding  was  also  not associated 

with childhood mortality by another study [45]. The lack of significant association in the current 
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study may be because of rareness of these practices in the study area, as exclusive breast feeding 

is not widely practiced, that only 32% of Ethiopian infants 4-5 months were reported to be 

exclusively breast fed [1]. Delaying first bath of a child at least to 24 hours after birth was shown 

to reduce odds of under-five and infant mortality. This finding strengthens the importance of the 

WHO recommendation of delaying first bath of a child after 24 hours [46] and it needs to be 

strengthened as one of the strategies for newborn thermal care at delivery. 

Among other maternal and child related factors, previous birth interval was significantly 

associated with both under-five and infant mortality. Children who had longer birth intervals had 

less odds of mortality than those children who had birth interval of less than 24months.  Studies in 

developing countries also showed inverse association between the length of preceding birth 

interval and childhood mortality [7, 27, 28,47]. This may be because of maternal depletion, as 

women with short intervals between two pregnancies may have insufficient time to restore their 

nutritional reserves, a situation which is thought to adversely affect fetal growth, resulting in a 

low birth weight or small for gestation [26], which are shown to have a negative effect on child 

survival [42]. Competition for resources among the siblings may be another explanation for the 

association. Therefore, this finding strengthens the importance of WHO’s recommendation of at 

least 24 months spacing [26] by advocating and strengthening family planning methods. 

History of death of older siblings of the index child was shown to significantly increase the odds 

of mortality among under-five children and infants. Similarly, higher risk of childhood mortality 

was reported among children who had death of an older sibling by other studies [47-50]. This may 

be because of the fact that, the factors responsible for the death of previous child sustain and 

result in the death of the index child. 

Multiple births are relatively rare events compared to singleton births, but reported to be a risk 

factor for childhood mortality particularly in resource limited settings [47, 51-53]. Similarly, in 

the current study, those under-five children whose births were multiple had higher rate of odds of 

mortality than those who were single births. Similar effect was observed among infants. So, these 

findings indicate the importance of meticulous identification and investigation of high risk 

pregnancies, including multiple pregnancies, during prenatal period in order to take appropriate 

action. 
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History of live birth after the index child was examined only for under-five mortality in order to 

account for the time required to give birth after birth of the index child. And it was significantly 

associated with under-five mortality that, under-five children of mothers with history of birth after 

the index child had higher rate of odds of mortality than those without. This may be because of 

resource competition for feeding and care. However, birth after index child may be a consequence 

to replace the dead child rather than a cause of child mortality. 

Conclusions and recommendation 

Among factors classified as personal illness control, having at least four ANC follow-up during 

pregnancy, utilization of PNC, immunization status of the child and supplementation of vitamin A 

for children older than six months were significantly associated with childhood mortalities. 

Therefore,  these  interventions  should  be  strengthened  and  continued  as  strategies  of  child 

survival interventions to maintain reduction of childhood mortalities beyond MDGs. 

Similar to other studies conducted in the country, the current study showed insignificant 

association between child hood mortality and place and attendants of delivery. So, these findings 

may be an alert to question and investigate the quality of delivery services being provided by 

health facilities in the study area in order to extract the expected positive effects of these health 

services. As delaying first bath of a child at least to 24 hour after birth was shown to reduce odds 

of childhood mortality, its advocacy and strengthening it as one of the strategies of a newborn 

thermal care at delivery is crucial. 

Previous birth interval was among maternal and child factors which was significantly associated 

with under-five mortality.  Besides,  birth  after  index  child  was  shown  to  increase  odds  of 

mortality among under-five children. So, advocacy of family planning to delay inter-birth 

intervals at least to 24 months may be crucial not only for subsequent birth, but also for the older 

children. 

Children whose birth was multiple births had higher rate of odds of mortality than those who were 

single birth.  Meticulous identification and investigation of high risk pregnancies, including 

multiple pregnancies, during prenatal period in order to minimize the negative effect of such risk 

factors is important. 
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Table 1: Variables and their corresponding indicators used for sample size calculation  

Determinant/exposure 
variables 

% of  
control 
exposed  

%cases 
exposed 

Confide
nce level  

Powe
r  

No. 
cases  

No. 
control
s 

Total 

Lack of antenatal care (ANC) 20.6 36.5 95% 80% 92 184 276 
Home delivery 87.2 93.8 95% 80% 241 482 723 

Lack of vaccination  27 66 95% 80% 18 36 54 
Parity>=5 23.6 36.7 95% 80% 141 282 423 

Birth interval<24m 13.3 28.8 95% 80% 78 155 233 
No Exclusive breast feeding 14.1 28.1 95% 80% 96 192 288 

 

  

188 
 



 

Table 2: Association between personal illness controls related factors and childhood mortality, 
Gamo Gofa Zone, 2014 

 Under-five* Infants** 
 
Characteristics 

 
AOR 

[95% Conf. 
Interval] 

 
AOR 

[95% Conf. 
Interval] 

Had post-natal care for the index child       
Yes Ref   Ref   
No 2.27 1.25 4.11 2.35 1.02 5.45 

Number of ANC follow up for 
index pregnancy 

      

No ANC follow up Ref   Ref   
Less than 4 0.88 0.51 1.54 0.58 0.27 1.24 

Greater than or equal to 4 0.72 0.42 1.24 0.45 0.23 0.90 
Place of delivery       

Home Ref   Ref   
Hospital 1.42 0.31 6.44 1.76 0.27 11.53 

Health center 0.96 0.20 4.64 0.95 0.13 7.00 
Health post 1.72 0.72 4.15 2.24 0.66 7.56 

Others 0.58 0.09 3.87 0.62 0.08 4.87 
Attendant of delivery       

Skilled health professionals Ref   Ref   
Health extension worker 0.64 0.14 2.88 0.37 0.05 2.74 

TBA 0.36 0.07 1.90 0.47 0.05 4.05 
Relative/Neighbor/Mother Herself 0.61 0.13 2.81 0.46 0.07 3.17 

Immunization status of the child       
Fully immunized for age Ref   Ref   

Partially immunized for age 3.62 2.02 6.50 4.10 1.81 9.30 
Not immunized 11.02 5.16 23.53 18.54 6.22 55.26 

Did the child have vit. A (for those 
>=6Month old) 

      

Yes Ref   Ref   
No 7.61 4.72 12.26 15.29 6.38 36.65 

 
*Besides variables in the table adjusted for sex of the child, mother’s education, wealth index, 
husband occupation and marital status of the mother 
** Besides variables in the table adjusted for sex of the child, mother’s education, wealth index, 
husband occupation, marital status of the mother 
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Table 3: Association between Child feeding and newborn care practices and under-five 
mortality, Gamo Gofa Zone, 2014 

 Under-five* Infants** 
 

Characteristics 
 

AOR 
 

[95% Conf.Interval] 
 

AOR 
[95% 

Conf.Interval] 
Ever Breast fed       

Yes RF      
No 8.21 4.13 16.36 14.19 5.51 36.50 

First breast feeding started       
Within 1hr Ref      

After 1hr 1.53 0.95 2.48 1.43 0.79 2.59 
Breast feeding status within 
6month of age 

      

Exclusive Ref      
Predominantly 0.96 0.39 2.32 1.19 0.41 3.45 

Partially 1.27 0.84 1.92 0.91 0.54 1.51 
Bottle feeding       

Yes Ref      
No 0.90 0.49 1.65 1.41 0.57 3.50 

Timing of first bath       
Within 24 hour of birth Ref      

After 24 hour of birth 0.50 0.34 0.73 0.46 0.28 0.77 
Anything applied to 
umbilical wound 

      

Yes Ref      
No 0.91 0.63 1.33 0.88 0.53 1.44 

*Besides the variables in the model adjusted for significant distal factors (sex, mother’s 
education, wealth index, husband occupation 
** Besides the variables in the model adjusted for significant distal factors (sex, mother’s 
education, wealth index, marital status of the mother 
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Table 4: Association between maternal and child factors with childhood mortality Gamo Gofa 
Zone, 2014 
 
Characteristics 

Under-five* Infants** 
 

AOR 
[95% Conf. 

Interval] 
 

AOR 
[95% Conf. 

Interval] 
Age of mother at child birth 1.03 0.97 1.09 1.06 1.00 1.13 
Number of pregnancies before index child 1.04 0.87 1.25 0.91 0.72 1.15 
Birth order of index child       

first Ref      
second 1.39 0.24 8.04 5.29 0.47 59.54 

Third 2.02 0.35 11.53 3.73 0.40 34.88 
fourth 1.39 0.25 7.66 4.35 0.47 40.03 

Birth Interval       
<24months Ref      

24-36months 0.48 0.28 0.82 0.28 0.14 0.54 
>36months 0.46 0.26 0.79 0.29 0.15 0.55 

first birth 1.01 0.16 6.45 0.64 0.07 5.66 
 
History of child death before index child       

Yes Ref      
No 0.51 0.28 0.93 0.30 0.13 0.66 

Type of birth       
Single birth Ref      

Multiple birth 13.72 5.26 35.79 21.18 5.85 76.74 
History of child birth after index child       

No Ref      
Yes 5.06 2.80 9.16    

 
*Besides variables in the table adjusted for sex of the child, mother’s education, wealth index, 
husband occupation and marital status of the mother 
** Besides variables in the table adjusted for sex of the child, mother’s education, wealth index, 
marital status of the mother 
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Abstract 

Background: Knowledge of the association between child death and maternal mental distress 

may help to highlight the indirect impact of reduction/prevention of under-five mortality on 

maternal mental wellbeing. This will have a positive impact on the development of the nation as 

depression is associated substantially with reduced quality of life and functional capacity for 

women. Although some studies conducted in the country assessed the magnitude of Common 

Mental Disorders (CMD) among postpartum mothers, studies which assessed the association 

between child death and maternal mental distress are lacking. Therefore, this study was 

conducted to assess the association between child death and maternal mental distress. 

 
Methodology: A comparative cross-sectional study was conducted in 2014 on a total of 356 

mothers who lost their children and 712 mothers with alive children. CMD symptoms were 

measured using the World Health Organization’s (WHO’s) self-reporting questionnaire (SRQ- 

20). A cut-off score of ≥ 6 was taken as an indicator of mental distress. To determine the 

relationship between child death and maternal mental distress, weighted conditional logistic 

regression was conducted with mental distress coded as a binary outcome. 

 
Result: Mothers who lost children had significantly higher rate of mental distress (AOR of 

1.84(1.11-3.04) compared to their counterparts. Similarly, mothers with child loss reported a 

significantly higher rate of suicidal ideation (23.3%) than mothers without child death (16.3%), 

with p-value of 0.003. The effect of child loss on maternal mental distress was greater during 

earlier periods (within 6 months of child death) and it decreased through time. However, it was 

shown to be persistently high at least during the first three years after child death, relative to 

mothers with alive child. 
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Conclusion: Significantly high proportions of women with child loss were experiencing mental 

distress than those without, including higher rate of suicidal ideation. Screening of maternal 

mental health problems by incorporating simple common mental distress assessing tools, like 

WHO’s SRQ into the maternal and child health care programs of health facilities may have 

significant effect in reducing the impact of maternal mental health problems in the communities. 

 
Key words: mental distress, common mental disorder, maternal mental distress, child loss, 

Gamo Gofa, Ethiopia 
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Background 

In addition to economic losses mental disorders might bring, maternal mental disorder is 

associated with the wellbeing of children and the family. For example, studies have shown that 

early childhood failure to thrive (as measured by under nutrition and stunting), is significantly 

associated with depression in mothers [1, 2]. Maternal mental disorder was also shown to have 

negative effect on the subsequent pregnancy outcomes in the form of fatal congenital 

malformation, stillbirth and neonatal death [3]. Untreated maternal mental disorder has been 

shown to affect quality of child care [1] and child development [4, 5]. 

Depression in the m o t h e r  may increase maternal mortality, through adversely affecting her 

physical health needs and through suicide. However, the earlier these conditions are 

recognized and addressed, the greater the chances of minimizing their impact [6]. 

Persons exposed to stressful life events are r e p o r t e d  to experience mental disorders at a 

rate higher than those observed in the general population. For example, longitudinal studies of 

widowhood showed that bereaved ones may report psychological disturbance up to two years of 

the death of partner [7, 8]. 

The death of a child is undoubtedly, a highly traumatic life event for parents. Such traumatic 

pressure is more notable for mothers [9, 10]. This may be because it is the mother who carry the 

child in her w o m b  and directly feel the pain of labor. The rate of hospitalization for psychiatric 

illnesses was reported to be high among mothers with c h i l d  loss than those without in a study 

which analyzed data from national registers in Denmark [9]. This may indicate that mothers with 

child  loss  are  prone  to  even  severe  mental  disorders  that  need  hospitalization. In a study 

conducted in Australia, the death of a very young child, as in the case of stillbirth and neonatal 

death, has also been shown to invoke severe emotional distress in parents [10]. 

Another study in Australia also demonstrated that, the death of a baby has an impact on women's 

mental health [11]. Mothers with child loss were found to be at increased risk for psychological 

distress at 2, 8, 15 and 30 months after their loss than mothers with live children [11]. A high rate 

of complicated grief among mothers who lost their children in health facilities was also reported 

by another study in United States of America [12] and complicated grief symptoms were shown 
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to persist in some participants up to 18 months after child death by a subsequent study [13]. The 

negative effects of death of a child are also shown to be longstanding in a study which analyzed 

data from Wisconsin Longitudinal Study [14]. 

It has been shown, however, that brief counseling after such loss can significantly reduce 

morbidity in parents after child death [15]. There is also strong evidence that, all stressful life 

events do not invariably cause psychological disturbance. The susceptibility to stressful life events 

varies from person to person because of genetic factors, coping style, type of personality and 

social support the person may have [16]. Even following highly traumatic events, such as the 

death of a spouse, only minorities of individuals appear to develop serious or ongoing 

psychological disorder [7, 17]. The effects are expected to be context dependent that the situation 

in developing countries needs to be investigated as almost all of the above studies are conducted 

in developed countries. 

Showing the extent of the problem may help attract policy directions in order to intervene, as the 

recovery process with appropriate psychiatric intervention is expected to be accelerated and that 

helps to settle an uncomplicated grief reaction [18]. Social support was shown to have better 

psychological outcomes among bereaved parents too [19]. Some social support identified as 

reducing symptoms of mental illness after bereavement include: contact with other people, 

including friends, parents, spouses, surviving children, and other bereaved parents [20]. Besides, 

it may help to highlight the indirect impact of the reduction/prevention of child mortality on the 

maternal mental wellbeing which is shown to have a positive impact on the development of the 

nation as depression is associated substantially with reduced quality of life and functional capacity 

for the women [21]. Or it may highlight the synergistic benefit of health interventions targeting 

either of the problems. In Ethiopia, studies which assess the association between child death and 

maternal mental distress among bereaved mothers are lacking. Therefore, this study was 

conducted to examine the association between child death and maternal mental distress. We 

hypothesized that mothers with child loss would have a higher rate of mental distress than 

mothers with live children. 
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Methodology 

Study area: This study was conducted in Gamo Gofa Zone, which is one of the 14 Zones in the 

Southern Nations Nationalities and People’s Region (SNNPR). Gamo Gofa Zone has 15 Districts 

(Woredas) and two town administrations. Arba Minch Town, the Capital of Gamo Gofa Zone, is 

502km south of Addis Ababa (the Capital of Ethiopia). There were three hospitals and 68 health 

centers providing health services for the population during the study period. Out of the 15 

Districts and two town administrations of the Zone, Arba Minch Zuria District and Arba Minch 

Town were selected purposively. Arba Minch Zuria District was selected as Arba Minch DSS is 

based in the District and it includes kebeles (the smallest administrative units) from different 

climatic zones (high land, mid land and low land). Such wide agro-ecological nature of the study 

site may help to represent population of different agro ecological zones and enable us to 

generalize the findings to different population with similar background in developing countries 

in general and in the country in particular. As Arba Minch DSS is new site in the country, 

epidemiologic studies in general and mental health studies in particular are strictly limited. Arba 

Minch Town was included to represent the urban population of the zone. Further details of the 

study area were presented elsewhere [22]. 

Study Design and Period: A comparative cross-sectional study design was conducted in 2014. 

Source and study population: The source population was all mothers with under-five 

children in the study area. The study population consisted of exposed mothers whose under 

five-children died in the period between 

April 01, 2011 and September 30, 2014 and un-exposed mothers with alive children who were 

matched for date of birth of the index child (within one month) in the same kebele. The duration 

was selected with the assumption that it enables us to have adequate sample without 

compromising the information (minimum recall bias). 

Inclusion and exclusion criteria: Only mothers who gave live-birth between January 01, 2008 

and September 30, 2014 were included for the study (still births were excluded). Those mothers 

who could not be located/ communicated or died since then were excluded. 

Sample size determination: The sample size was calculated using the statcalc program of 
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Epi info 7 statistical software package. The prevalence of mental distress among mothers 

without child death (considered as unexposed) was estimated to be 19.8%, which is obtained 

from a study conducted among postnatal mothers in the country [23]. Then, the sample size 

required for detecting an odds ratio of 1.71 with a two-sided alpha value of 5% and a power of 

80% was determined with unexposed to exposed ratio of two. Accordingly, a minimum of 

219 exposed and 438 unexposed (comparison group) were required. By applying a design 

effect of 1.5 and adding 10% to compensate for non-response, a total of 362 exposed and 724 

unexposed were required. 

Sampling technique: Arba Minch Zuria District and Arba Minch Town were selected 

purposively out of the 15 Districts and two town administrations of the Zone, respectively. 

Then, all the 11 kebeles of Arba Minch Town and the 9 kebeles of Arba Minch DSS were 

included (initially these kebeles were randomly selected out of 29 kebeles of the Arba Minch 

Zuria District) and additionally 11 non-DSS kebeles of Arba Minch District were selected 

randomly. Accordingly, 31 kebeles from the two Districts were included in this study (11 

from Arba Minch Town and 20 from Arba Minch Zuria District). This part was further 

explained elsewhere [22]. 

A census of all kebeles of Arba Minch Town and 11 non-DSS kebeles of Arba Minch Zuria 

District was done in order to identify all children (and their respective mothers) who were born 

between September 01, 2008-September 30, 2014 and under five children who died between 

April 01, 2011 and September 30, 2014. Additionally, as the Arba Minch DSS has been tracking 

all births and deaths since its establishment in 2009, children born between August 01, 2009 and 

September 30, 2014 and under five children who died between April 01, 2011 and September 30, 

2014 in Arba Minch DSS kebeles were tracked from the data base of the DSS. 

Then, all mothers who lost under-five child between April 01, 2011 and September 30, 2014 

were taken as exposed and two mothers with alive children who were matched for each exposed 

for date of birth of the index child (within one month) in the same kebele were taken as a 

comparison group. The two matched unexposed for a given exposed were selected randomly 

after identifying all possible unexposed for that specific exposed mother. 

Data collection: Common mental disorder (CMD) symptoms were measured using the World 
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Health Organization’s (WHO’s) self-reporting questionnaire (SRQ-20) [24]. This 20-item 

questionnaire asks about depressive, anxiety and somatic symptoms which present in the past 

one month. The SRQ-20 initially consisted of 25 questions (20 related to neurotic symptoms, 4 

concerning with psychotic symptoms and one asking about fits (convulsion)). Because of 

validation problems of SRQ-25, SRQ-20 was used in this study as it was validated in 

many countries including in Ethiopia. This instrument has been used in previous Ethiopian 

community-based studies [25-28], and was validated for use in perinatal women in Ethiopia [29]. 

A cut-off score of ≥ 6 was shown to have convergent validity [29]. The same cut-off point 

was used in this study and interview administered method using the Amharic Version of the 

questionnaire was employed. Besides, a quantitative questionnaire consisting of 

socioeconomic and demographic, health service utilization, reproductive characteristics of 

mothers was used. 

Measurements 

Dependent variable: Presence of mental distress or not (on SRQ20, yes to greater than or equal 

to 6 of the questions) 

Independent variables: Primary: mortality status of the child.  Secondary: socioeconomic 

&demographic, health service utilization, reproductive characteristics of the mothers 

Operational definitions 

Those women who answered ‘yes’ to six questions or more on the SRQ-20 were classified as 

having mental distress. 

Wealth index: was computed using principal component analysis (PCA) of reported ownership 

of household assets such as radio, television, bicycle, livestock, etc and proxy indicator of living 

standard variables, like number of rooms the living house had, the roof of the house, whether the 

house is private or rental etc. The variables were adapted from Ethiopian Demographic and 

Health survey (EDHS) 2011 [30]. Then, the wealth status was categorized in to three groups and 

ranked from the poorest to the wealthiest. 

Maternal power: was computed using PCA of 8 variables that were adapted from EDHS 2011 

[30], which measure decision power of the mother in the household (decision on maternal and 
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husband income, on purchase and on visiting relatives or health facility (1 was assigned if the 

response favors maternal power (eg. if mother decides or jointly with her partner) other wise 0), 

perception on wife beating (0 if she justifies to at least for one in the list), if ever beaten by 

husband (0 if ever beaten), if husband assisted in house chore (0 if husband didn’t assist)). Then, 

the maternal status was categorized in to three groups and ranked from poor, average to good. 

Data processing, management and Quality Assurance: The questionnaires were pre-tested in 

kebeles which were not part of the study kebeles. Three days training was given to data 

collectors and supervisors on the questionnaires and the procedures. The data collection process 

was strictly followed up and problems encountered were discussed and immediate solutions 

were sought. Besides, double entry of 10% of the questionnaires was made to identify any 

discrepancy. All collected data were checked every day for their completeness, clarity and 

consistency by supervisors and the principal investigator. Then, data were cleaned and 

checked before data entry and analysis again. The data were edited, coded, entered into 

computer and cleaned using Epi Info Version 3.5.1. 

Data analysis: Both descriptive and analytic analyses were performed. The data were analyzed 

using SPSS Version 16 and STATA version 11 statistical packages as appropriate. The 

prevalence of mental distress among mothers who lost child within a specified time duration 

(e.g. within the past 6 months before the survey) was determined and graphed. Open-epi version 

2.3 was used to determine Extended Mantel-Haenszel chi square for linear trend, in order to 

assess the trend in the level of mental distress among mothers with child loss as time went on. 

To determine the association between child death and maternal mental distress, weighted 

conditional logistic regression was conducted with mental distress coded as a binary outcome 

(present or absent). The sampling weight was taken as the reciprocal of probabilities of selection. 

The probability of selection for urban was = 1/2*1*288/5745= 0.025 (as one out of 2 urban 

Districts and all the kebeles in selected District were included. Two hundred eighty eight out of 

5745 children identified by the census were included). The corresponding sampling weight for 

urban was calculated to be 39.9. For that of rural =1/15*20/29*780/14416=0.0025(as one out of 

15 rural Districts, twenty out of 29 kebeles of the District were included and 780 out of 14416 

children identified were included in the study). The corresponding sampling weight for rural was 

calculated to be 402. 
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Model diagnostic was conducted using different STATA commands: For example, presence of 

specification error in the link term (logistic) or predictors was assessed with linktest command. 

Besides, the goodness of fit of the model was assessed by log likelihood chi-square test of the 

null hypothesis of no overall effect of predictors on the outcome and Akaike Information 

Criterion (AIC) to compare two models where one is nested on the other using estat ic command. 

Collin command was used to assess presence of multicollinearity among predictors. Tolerance 

value <=0.1 or variance inflation factor (VIF) of greater than or equal to 10 was taken as an 

indicator of presence of multicollinearity. All of the variables included in the model had VIF of 

less than five. Presence of interaction/effect modification was also assessed for suspected 

variables in the model. 

Ethical considerations: Ethical clearance and approval was obtained from the Institutional 

Review Board of the College of Health Sciences at Addis Ababa University. Letters were 

written to all concerned bodies and permissions were secured at all levels. After explaining 

about the purpose of the study and confidentiality of the data, informed consent was 

obtained from each respondent. To assure confidentiality of the responses, anonymous 

interviews were conducted. Besides, the daily collected data were transferred to the Arba Minch 

University and locked in a secure cabinet. 
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Results 

Socio-demographic characteristics of the respondents 

Data from a total of 1068 mothers (356 exposed and 712 unexposed) were retrieved 

giving a response rate of 98.3%. The overall mean (SD) age of the mothers was 

27.1(6.2) years. Majority of exposed (87.4%) and unexposed (89.9%) mothers were 

in the age group of 18-35 years. Majority of exposed (75.0%) and unexposed 

(74.3%) mothers were from Gamo Ethnic Group. Most of the exposed (67.4%) and 

unexposed (68.5%) mothers were protestant. More than half (56.2%) of exposed 

mothers lacked formal education, whereas, less than half (46.9%) of unexposed mothers 

had no formal education (table 1). 

Majority of exposed (68.0%) and unexposed (70.6%) mothers were housewives. 

Majority of exposed (91.6%) and unexposed (94.1%) mothers were married at the time 

of the survey. Fifty nine (18.1%) of exposed mothers’ husband were daily laborers 

whereas, only 7.9% of unexposed mothers’ husband were daily laborers. Two hundred 

eight (63.8%) of exposed and 68.9% of unexposed mothers’ husbands had at least 

primary level education. With regard to wealth index, 42.1% of exposed and 39% of 

unexposed mothers were from poor households. One hundred twenty four (34.8%) of 

exposed and 29.6% unexposed mothers had poor decision making status in the 

household (table 1). 

Mental distress among the study participants 

The internal reliability of the SRQ-20 was excellent with Cronbach’s alpha of 0.902. As 

depicted in table 2, the most commonly reported symptoms include: “headache” 

(52.8%), “easily tire” (43.2%), “feel tired all the time” (40.2%) and “feel nervous, tense 

or worried” (38.2%). Overall 18.6% of the mothers reported that they had suicidal 

ideation within the last 30 days before the survey. Significantly, higher rate of suicidal 

ideation was reported by exposed mothers (23.3%) than unexposed ones (16.3%), p-

value of 0.003. 

The overall mean (SD) score value was 5.7 ± 5.1 ranging between 0 and 20. The 
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mean (SD) scores for exposed mothers was significantly higher than that of unexposed 

mothers (6.4 ± 5.3 vs ±5.1). Based on a cutoff point of six or above yeses to the SRQ 

questions, overall, 41.8% (95% confidence interval (CI) of 0.39%-0.45%) of the 

participants were positive for mental distress. The proportion of exposed mothers 

who were positive for mental distress was 48% (95% CI of 42.9%-53.2%), whereas 

only 38.6% (95% CI of 35.1%-42.3%) of unexposed mothers were positive (Table 2). 

As shown on figure1, the magnitude of maternal mental distress among mothers with 

child death was shown to be decreasing as time went on. The magnitude of mental 

distress was 55.7% among mothers who experienced child loss in the past six months. 

It decreased to 43% among mothers who experienced child loss more than three years 

before the survey, but it was persistently high among mothers with child loss than 

mothers without child loss at least for three to four years after child death (X2=10.65, P= 

0.001) (Figure 1). Maternal mental distress was also shown to be high if the child died at 

his/her older age (Figure 2). 

Association between child death and maternal mental distress 

In the bivariate analysis, history of child loss was significantly associated with mental 

distress. The odds of mental distress was 1.6 times higher among mothers who lost 

their children than those who didn’t (COR=1.61(1.15-2.25)). After adjusting for 

potential confounding factors, the odds of mental distress among mothers with child 

death was about 1.8 times higher than among those mothers without child death (AOR 

of 1.84(1.11-3.04) (table 3). 

Other variables which were significantly associated with overall maternal mental 

distress include: wealth index of the household, whether the mother reported to 

have other medical illnesses or not, whether the family sought medical care from 

modern health system or not, whether the mother had antenatal care (ANC) follow up 

during the pregnancy of the index child or not and whether the mother had history of 

adverse pregnancy outcome (abortion or still birth) or child loss other than the death of 

the index child (table 3). 

Overall, mothers from household of average (AOR of 0.41(0.21-0.79)) and rich (AOR of 
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0.31(0.14-0.67)) wealth index had less odds of mental distress than those from poor 

categories. The odds of mental distress among mothers who didn’t report to have other 

medical problems (including heart problems, hypertension, diabetes mellitus etc) was 

64% (AOR of 0.36(0.18- 0.73)) less than among those who reported to have any other 

medical problems. Similarly, odds of mental distress among mothers who reported 

seeking medical care from modern health facilities (other than home or traditional 

healer) was 57% (AOR of 0.43(0.20-0.94)) less than among those mothers who 

reported to seek from traditional means. Compared to those mothers who reported to 

have ANC follow up during pregnancy of the index child, the odds of mental distress 

was about 2.6 times (AOR of 2.55(1.25-5.18)) higher among who didn’t have ANC 

follow up (table 3). 
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Discussion 

Although studies conducted in the country assessed the magnitude of mental distress among 

postpartum mothers [23] and the effect of maternal mental distress on child wellbeing [31, 32], 

none of them tried to assess the association between child death and maternal mental distress. 

This study bridged this gab by assessing the association between child loss and maternal mental 

distress. 

This study demonstrated that, child loss is significantly associated with maternal mental distress. 

Mothers who lost their child had significantly high rate of mental distress than their counterparts. 

Similarly, mothers with child loss reported a significantly high rate of suicidal ideation than 

mothers without child death. This finding is consistent with other previous studies [10, 11]. 

Similarly, high rate of hospitalization for psychiatric illnesses among mothers with child loss 

than those without was reported by another study [9]. This may be an indication that, 

mothers with child loss are prone to even severe mental illnesses which may require 

hospitalization that warrant mental health intervention for mothers with child loss by 

integrating mental health services to other maternal health services. 

The effect of child loss on maternal mental distress was greater during earlier periods (within 6 

months of child death) and it decreased through time. However, it was shown to be persistently 

high at least during the first three years after child death than among mothers without child loss. 

Similar finding was observed by other studies [11, 13] that, mental distress among mothers with 

child loss persists for a longer duration. It was reported to persist up to 30 months after child 

death [11]. Risk of hospitalization for any psychiatric disorder was also reported to remain 

significantly high among mothers who lost their children even after five years of child death [9]. 

This persistent maternal mental distress after child loss may have impact on the subsequent 

children, which may lead to a vicious cycle of the problem. Previous studies revealed a 

significant association between history of death of older sibling of the child with the death of the 

index child [33-35]. It was also shown that child wellbeing was significantly associated with 

maternal mental distress [1, 2, 31]. All these dictate the importance of mental health 

interventions targeting mothers with child loss, not only for the mother, but also for her children. 
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Congruent to this suggestion, cognizant of high rate of mental health problems during pregnancy 

and postnatal period and only small proportion of women require specialist support and 

psychotropic medicines, WHO recommends, training of health care providers at primary level in 

order to identify symptoms and signs suggestive of mental health problems and provide 

counselling to women about stress as well as provide other interventions [6]. 

This study also assessed other associated factors of mental distress among overall mothers. 

Overall, mothers from households of average and rich wealth index had less odds of mental 

distress than those from poor categories. Similar findings were reported by other studies [36, 37], 

indicating that poor women were more likely to have postpartum depression than rich ones. This 

may be as a result of stress, worries and insecurities in feeding and sheltering the families in 

general and children in particular or due to the situation they are living in, as they are more likely 

to live in crowded or stressful conditions and to have less occupational opportunities. 

Mothers who reported to have other medical problems had a high rate of mental distress than 

those without. Similar finding was reported by another study of postnatal mothers [36], that 

presence of other medical illness was significantly associated with mental distress. Similar 

finding was observed by study of the general population [38]. Bidirectional link between mood 

disorders and medical illnesses was also underscored by a scientific review of literatures [39]. It 

was also reported that mood disorders affect the course of medical illnesses [39]. All these may 

signify the importance of integrating mental health interventions (including screening, 

counseling and referral of those in need) with management of other medical problems. 

Mothers who had ANC follow up during the pregnancy of the index child had less odds of 

mental distress t h a n  those who didn’t. This may be because of the benefit of the general 

counseling provided by health workers on general health of the mother and her child. This may 

be an indication for the benefit that might be extracted by such mothers if mental health related 

counseling is integrated with maternal health services, including during ANC follow up. Such 

counselling may help mothers to cope with stressful events they may face. 

Because of the observational nature of the study design, some systematic errors, such as recall 

and social desirability biases could not be completely avoided. For example, the response of the 

respondents about household assets, mothers’ d e c i s i o n  power in the household could be 
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prone to recall and social desirability biases. Again, because of cross-sectional nature of the 

design, temporal relationship between child death and maternal mental distress couldn’t be 

established in this study. 
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Conclusions 

In conclusion, significantly high proportions of women with child loss were experiencing mental 

distress than those without child loss. Significantly, high rate of suicidal ideations were also 

reported by these group of women. Even though the effect was shown to decrease through time, 

it persisted significantly high for relatively longer duration (at least three years after child death) 

than among those without child death. These warrant urgent requirement of actions at least for 

these groups of mothers. 

Those mothers who lacked ANC follow up during pregnancy of the index child were shown to 

have high rate of mental distress than those who had. Screening of maternal mental health 

problems by incorporating simple common mental distress assessing tools such as SRQ-20 into 

the maternal and child health care programs of health facilities (for screening, counseling and 

referral of those in need) may have significant impact in reducing the impact of maternal mental 

health problems in communities. 

As significantly high rate of mental distress was observed among mothers from poor households, 

investing on household income generation activities may be taken as one of the measures of 

tackling maternal mental health problems in the communities. Similarly, as mothers with other 

medical illnesses were more likely to have high rate of mental distress, creating awareness of 

health service providers about this link may help to reduce maternal mental health problems by 

letting them screen these group of mothers for possible mental disorders for appropriate action. 

The feasibility and effectiveness of provision of simple psychosocial interventions, such as 

screening for maternal mental distress using simple screening tools, basic counseling and 

emotional support by front line health workers such as health extension workers need to be 

explored in Ethiopia. Further study with stronger design will be helpful to establish cause-effect 

relationship between child death and maternal mental distress in Ethiopian context. Finally, as 

the study areas of this study were similar with not only to most of the rural communities in 

Ethiopia but also to many other communities in developing countries in terms of demographics, 

health services and economic structure. This may allow the findings of this study to be 

generalized to communities with similar backgrounds in developing countries in general and in 

Ethiopia in particular. 
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Table 1: Socio-demographic characteristics of the participants, Gamo Gofa Zone, 2014 
Characteristics Categories Exposed Unexposed Total 

N (%) N (%) N (%) 
Age category of the 
mother 

<18yr 7(2.0)  11(1.5) 18(1.7) 
18-35yr 311(87.4)  640(89.9) 951(89.0) 

>35 38(10.7)  61(8.6) 99(9.3) 
Ethnicity Gamo 267(75.0) 529(74.3) 796(74.5) 

Gofa 7(2.0) 19(2.7) 26(2.4) 
Wolayta 25(7.0) 47(6.6) 72(6.7) 

Zeyse 37(10.4) 78(11.0) 115(10.8) 
Amhara 5(1.4) 19(2.7) 24(2.2) 
others 15(4.2) 20(2.8) 35(3.3) 

Religion Protestant 240(67.4) 488(68.5) 728(68.2) 
Orthodox 101(28.4) 196(27.5) 297(27.8) 

Others 15(4.3) 28(3.9) 43(4.1) 
Educational level No formal education  200(56.2) 334(46.9) 534(50.0) 

Grade1-6 100(28.1) 174(24.4) 274(25.7) 
Grade7-8 22(6.2) 71(10.0) 93(8.7) 

Grade9-12 18(5.1) 85(11.9) 103(9.6) 
Above grade12 16(4.5) 48(6.7) 64(6.0) 

Occupation Farmer 18(5.1) 35(4.9) 53(5.0) 
House wife 242(68.0) 503(70.6) 745(69.8) 

Gov't employee 19(5.3) 48(6.7) 67(6.3) 
Merchant 41(11.5) 81(11.4) 122(11.4) 

Daily laborer 21(5.9) 11(1.5) 32(3.0) 
Housemaid 3(0.8) 4(0.6) 7(0.7) 

Student 9(2.5) 22(3.1) 31(2.9) 
Other 3(0.8) 8(1.1) 11(1.0) 

Marital status Married 326(91.6) 670(94.1) 996(93.3) 
Single 7(2.0) 20(2.8) 27(2.5) 

Divorced 6(1.7) 5(0.7) 11(1.0) 
Widowed 9(2.5) 4(0.6) 13(1.2) 
Separated 8(2.2) 13(1.8) 21(2.0) 

Husband occupation Farmer 177(54.3) 401(59.9) 578(58.0) 
Gov't employee 32(9.8) 91(13.6) 123(12.3) 

Merchant 25(7.7) 64(9.6) 89(8.9) 
Student 5(1.5) 10(1.5) 15(1.5) 

Daily laborer 59(18.1) 53(7.9) 112(11.2) 
Other 28(8.6) 51(7.6) 79(7.9) 

Husband education 
 

No formal education  118(36.2) 208(31.1) 326(32.7) 
Grade 1-6 108(33.1) 187(27.9) 295(29.6) 
Grade 7-8 34(10.4) 78(11.6) 112(11.2) 
Grade 9-12 34(10.4) 113(16.9) 147(14.8) 
>Grade 12 32(9.8) 84(12.5) 116(11.6) 

Wealth index Poor 150(42.1) 278(39.0) 428(40.1) 
Average 90(25.3) 127(17.8) 217(20.3) 

Rich 116(32.6) 307(43.1) 423(39.6) 
Maternal Power Poor 124(34.8) 211(29.6) 335(31.4) 

Average 125(35.1) 260(36.5) 385(36.0) 
Good 107(30.1) 241(33.8) 348(32.6) 
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Table 2: Proportion of exposed and unexposed mothers who said yes to SRQ 20 questions, Gamo 
Gofa Zone, 2014 

S. 
No. 

SRQ 20-Questions Exposed 
(who said yes) 

Unexposed (who 
said yes) 

Total 
(who said yes) 

Freq. (%) Freq. (%) Freq. (%) 
1. Often had headache 201(56.5) 363(51.0) 564(52.8) 
2. Had poor appetite 132(37.1) 273(38.3) 405(37.9) 
3. Problem with sleep 90(25.3) 164(23.0) 254(23.8) 
4. Easily frightened 86(24.2) 161(22.6) 247(23.1) 
5. Hands shake 39(11.0) 66(9.3) 105(9.8) 
6. Feel nervous, tense or worried 159(44.7) 249(35.0) 408(38.2) 
7. Poor digestion 92(25.8) 153(21.5) 245(22.9) 
8. Trouble thinking clearly 108(30.3) 185(26.0) 293(27.4) 
9. Feel unhappy? 121(34.0) 189(26.5) 310(29.0) 
10. Cry more than usual 81(22.8) 114(16.0) 195(18.3) 
11. Difficulty to enjoy daily activities 106(29.8) 165(23.2) 271(25.4) 
12. Difficulty to make decisions 92(25.8) 147(20.6) 239(22.4) 
13. Daily work suffering 106(29.8) 174(24.4) 280(26.2) 
14. Unable to play a useful part in life 114(32.0) 188(26.4) 302(28.3) 
15. Lost interest in things 115(32.3) 175(24.6) 290(27.2) 
16. Feeling of worthlessness 111(31.2) 155(21.8) 266(24.9) 
17. Thought of ending life 83(23.3) 116(16.3) 199(18.6) 
18. Feel tired all the time 162(45.5) 267(37.5) 429(40.2) 
19. Uncomfortable feelings in stomach 116(32.6) 212(29.8) 328(30.7) 
20. Easily tired 164(46.1) 297(41.7) 461(43.2) 

Positives for mental distress (95% CI) 48.0(42.9-53.2) 38.6 (35.1-42.3) 41.8 (0.39-0.45) 
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Table 3: Independent association of maternal mental distress with child loss and other factors, 
Gamo Gofa, 2014 

Characteristics Categories COR 95% CI AOR* 95% CI 

Exposure status Un-exposed  Ref   Ref   
Exposed 1.61 1.15 2.25 1.84 1.11 3.04 

Age of mother at birth 1.02 0.99 1.06 1.02 0.96 1.08 
Ethnicity Gamo Ref   Ref   

Zeyse 0.50 0.10 2.46 0.34 0.03 3.71 
Wolayta 2.22 0.72 6.88 3.28 0.92 11.70 
Others 0.98 0.31 3.95 0.88 0.27 2.87 

Maternal education No formal education  Ref   Ref   
Grade1-6 1.16 0.67 1.99 2.00 1.01 3.97 
Grade7-8 0.94 0.43 2.06 2.17 0.88 5.36 

Above Grade9 0.70 0.32 1.53 1.86 0.66 5.30 
Marital status Married Ref   Ref   

Single 0.85 0.26 2.79 0.50 0.09 2.61 
Other 1.15 0.47 2.81 1.17 0.36 3.82 

Mother Occupation House wife Ref   Ref   
Farmer 0.49 0.21 1.15 0.68 0.26 1.73 

Gov't employee 0.37 0.04 3.14 0.56 0.08 3.73 
Merchant 0.97 0.48 1.94 1.00 0.43 2.33 

Others 1.82 0.70 4.70 1.41 0.51 3.89 
Wealth index Poor Ref   Ref   

Average 0.47 0.26 0.84 0.41 0.21 0.79 
Rich 0.39 0.20 0.77 0.31 0.14 0.67 

Maternal Power Poor Ref   Ref   
Average 0.76 0.46 1.26 0.62 0.32 1.19 

Good 1.19 0.71 2.01 1.45 0.76 2.79 
Ever beaten by her husband Yes Ref   Ref   

No 0.98 0.53 1.82 1.08 0.49 2.40 
Mother has any medical illness Yes Ref   Ref   

No 0.42 0.23 0.76 0.36 0.18 0.73 
Place of seeking health care Traditional Ref   Ref   

Modern health service 0.43 0.22 0.85 0.43 0.20 0.94 
Pregnant during survey Yes Ref   Ref   

No 0.75 0.38 1.47 0.65 0.32 1.34 
Unsure 0.80 0.18 3.60 0.41 0.10 1.63 

How many child has 1.02 0.93 1.12 1.09 0.93 1.28 
Place of delivery Home Ref   Ref   

Health post 0.98 0.36 2.63 0.52 0.17 1.61 
Higher health facility 0.87 0.47 1.60 0.58 0.25 1.37 

Had Post natal care during pregnancy 
of index child 

Yes Ref   Ref   
No 1.00 0.58 1.73 0.54 0.25 1.18 

Had ANC follow up during pregnancy 
of index child 

Yes Ref   Ref   
No 1.81 1.01 3.24 2.55 1.25 5.18 

Ever had child loss (including 
abortion & stillbirth) other than index 
child 

Yes Ref   Ref   
No 0.54 0.34 0.87 0.60 0.33 1.08 

Had live birth after index child Yes Ref   Ref   
No 0.87 0.57 1.33 1.03 0.61 1.76 

*Adjusted for all variables in the table 
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Figure 1: Proportion of mothers who had mental distress, by time since child death, Gamo 

Gofa Zone, Ethiopia, 2014 

 

 
Figure 2: Proportion of mothers who had mental distress, by age of the child at death, 

Gamo Gofa Zone, Ethiopia, 2014 
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