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ABSTRACT
This project work focused on the category of child mortality with respect to mother’s education.  This study used a secondary data from the Nigeria Demographic and Health Survey (NDHS) 2024 to examine the category of child mortality based on mother’s education background in Nigeria. Using two way ANOVA, the results reveals that the marginal mean for the mother’s education follow the same pattern with respect to the category of the child mortality. Also, the marginal mean for mothers with no education is the highest while mothers with more than secondary is the lowest, respectively across the category of child mortality. Also, Under-5 mortality is the highest and Post neonatal is the lowest, respectively across the level of the mother’s education. 
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CHAPTER ONE
GENERAL INTRODUCTION
1.1 Background to the Study
Childhood mortality is a fundamental measurement of a country’s level of socio-economic and demographic development, and quality of life, especially of families. The Oxford English Dictionary defines a child as “a young human being below the legal age of maturity”. In Nigeria, the legal age of maturity is 18 years. Reports from Nigeria, sub-Saharan Africa and the world at large have revealed that mortality experiences ranging from neonatal mortality, infant and child mortality to maternal mortality are still high (Adeboye et al., 2010; Yaya et al., 2016 & Okonofua et al., 2016). Nigeria still has high prevalence of mortalities reflected in infants and children amongst others (Adekanmbi et al., 2013; Aremu et al., 2011 & Ojaegbu, 2013).
[bookmark: _GoBack]In Nigeria, the childhood mortality rate stands at 128 per 1000 live births, with large disparities in her different regions. Report from the Nigeria Demographic and Health Survey, 2013 showed that childhood mortality rates range widely across geopolitical zones. Regarding child mortality as a persistent public health challenge in Nigeria and other developing countries, researchers have made immense efforts to identify factors responsible for this menace (Becher et al., 2004 ;Buor, 2003 & Adetunji, 1995). Studies have shown that mortality rates and risk factors varied by bio-demographic and socio-economic characteristics (Antai, 2011; Antai et al., 2010, Anyamele, 2009 & Argeseanu, 2004). The factors associated with childhood mortality from studies done in Brazil and America were reported as maternal obesity, maternal malnutrition, maternal short stature and maternal age less than 25 years or greater than 35 years (Felisbino-Mendes et al., 2015; Myrskylä & Fenelon, 2012). In Nigeria and Burkina Faso, factors associated with under-five mortality were reported as lack of parental formal education, poverty and living in rural areas, season of birth, inter-pregnancy interval and distance from health care facilities (Ezeh et al., 2015 & Heiko et al., 2004). Tackling the death of children, whether during perinatal, early or late neonatal, childhood or adolescent age is posing a difficult task in Nigeria. Findings from previous studies in Nigeria and several developing countries revealed numerous predictors of mortality (Fayeun & Omololu, 2011; Omariba & (Boyle, 2007). These findings triggered intervention initiatives which aimed to identify the factors responsible for the high mortality rates and the most appropriate techniques for tackling them. Nigeria is yet to meet the Sustainable Development Goals (SDGs) targets, regardless of national and international implementation projects on the reduction of mortality. A key factor such as inadequate health care services remains a frontline problem in Nigeria. SDGs identify the minimum requirements to improve the general wellbeing of a population (Ghose et al., 2016; Glass et al., 2012 & Norheim et al., 2014). One of the stated goals is the Good Health and Well-being (SDG3). Ensuring healthy lives and promoting the well-being of the general population at all ages is essential to sustainable development.
Nigeria loses about 2,300 children that are beneath-five months old and 145 women of childbearing age daily. This makes the country to be the second biggest contributor to under-5 and maternal mortality rates in the whole world. Many lives can be saved if global inequalities are reduced (UNICEF, 2017). About 89,700 day-old infants die in Nigeria every year (UNICEF, 2017). Major causes of loss of life among youngsters vary by using age. Children under 5 are vulnerable to infectious illnesses like malaria, pneumonia, diarrhea, HIV, and tuberculosis. For older youngsters, non-communicable illnesses, injuries, and struggles pose sizable threats to them. Despite being totally preventable and treatable, common infectious diseases are still killing younger children in large numbers, according to the Centre for Disease Control and Prevention (CDC, 2020). In West African countries, there was a high incidence of killer diseases which affected maternal and infant health leading to high mortality of infants. This can be attributed to the type of vegetation in West Africa and other factors which include: the sanitary condition of our local populace, mode of feeding, and also lack of health infrastructures. All these created problems that led to high infant mortality (CDC, 2020). Again, other causes of infant mortality are recognized killer childhood diseases, such as measles, malaria, smallpox, tetanus, whooping cough, hepatitis, poliomyelitis, diphtheria, and jaundice. In the late 80s, the government of Nigeria, through the National Program on Immunization and Expanded Program on Immunization, achieved a lot regarding the improvement of infant health (CDC, 2020). The World Health Organization (WHO), in collaboration with UNICEF, implemented the Integrated Management of Childhood Illnesses (IMCI) strategy in the mid-1990s. The proposal is to reduce child mortality. For this, the IMCI has set in motion preventive and curative interventions at the family, community, and institutional levels. A number of studies have demonstrated that this strategy is not only effective but also efficient (Adam, Manzi, Armstrong,  et al., 2005). Majumder et al. (2014) and Kulkarni et al. (2007) observed a higher mortality rate among mothers in the age group of 21–25 years. In the study, mortality among females was higher (54.5%) compared to male children (45.5%). These findings were in correlation with the findings of Dalal et al. (2016) who found a greater number of female deaths (53.8%) compared to males (46.2%), and Muzammil et al. (2014) who also reported 58.3% female infant deaths. These findings reflect the differential care and attention given to the female child. It can be addressed by counseling the families regarding the importance of the girl child and improving the literacy status of women. 
Progress has been made on increasing access to basic needs to enhance life expectancy, but more effort is needed to fully eradicate a wide range of barriers and address a plethora of persistent and emerging health issues. Statistics show that most sub-Saharan countries in Africa, including Nigeria, have a lot to do in achieving the SDG3. More research is therefore needed to inform the formulation of policies and implementation of programs for appropriate health intervention. Thus, it was against the backdrop this study examined the category of child mortality across six geo political in Nigeria using NDHS, 2024 dataset.
1.2 Aim and objectives of the study
This project work aim at study the child mortality based on mother’s education background in Nigeria using Health Demographic survey dataset for 2024.
Objectives:
i. To study distribution of the category of child mortality and mother’s education in Nigeria;
ii. To determine whether there is significant difference in the category of child mortality based on mother’s education background;
iii. To determine the category of child mortality and mother’s education background that most significant child mortality in Nigeria.
1.3 Significance of study 
The research work will be of great importance to researchers carrying out their research work on related topics. This research work will be useful for the management of Child mortality rate. It will also create awareness to all the stakeholder in the health sector across the six geo political zones Nigeria to find an everlasting solution to early child mortality.

1.4 Scope and limitation of the study
This study covers the category of child mortality with respect to mother’s education in Nigeria based on NDHS-2023-24. The analysis are based on dataset as described above and results are limited to period under reviews only using a two way ANOVA. 























CHAPTER TWO
LITERATURE REVIEW
2.1 Concepts of Early Child Mortality 
In this section, there are some technical concepts relevant to the study and demand for clarification in the way and manner being used in this study. The concepts include neonatal, post-neonatal, infant, child, and under-five mortality.  
Neonatal Mortality  
The first 28 days of life the neonatal period represent the most vulnerable time for a child‟s survival. Neonatal mortality includes deaths that occur during the first 28 days of life (Ouma & Tuno, 2014). The neonatal period begins with birth and ends 28 complete days after birth. Neonatal deaths may be subdivided into early neonatal deaths, occurring during the first seven days of life (0-6 days) and late neonatal deaths, occurring after the seventh day but before the 28th day of life. The WHO (2006) shows that, neonatal deaths in developed countries are declining and this is as a result of changing patterns in reproductive health, socioeconomic progress and improved quality of obstetric and neonatal facilities.
Neonatal mortality: The probability of dying within the first month of life. 
Post-neonatal Mortality  
Post-neonatal mortality includes death that occurs at ages 1 to 11 months (Ouma; Bashar and Tuno, 2014). Post-neonatal mortality is most often caused by infectious diseases, such as pneumonia, tetanus, and malaria. An important factor in reducing post neonatal mortality is adequate nutrition, particularly breast milk, which provides babies with both the nourishment and the antibodies to fight 7 infectious diseases.  
Postneonatal mortality: The probability of dying between the first month of life and the first birthday (computed as the difference between infant and neonatal mortality). 
Infant and Child Mortality  
Infant mortality is defined as the death of a live born infant between birth and exact age one (1) (UNICEF, et al. 2007). Infant mortality rate is the probability of a child born in a specific year or period dying before reaching the age of one, if subjected to current age specific mortality rates of that period. Infant mortality is a potentially important indicator. This is because mortality tends to decline more slowly among infants than among children aged 1 to 5. Child mortality includes deaths that occur at ages 1 to 5 years.  
Infant mortality: The probability of dying between birth and the first birthday. 
Child mortality: The probability of dying between the first and the fifth birthday. 
Under-5 mortality  
Under-5 mortality includes deaths that occur between birth and exact age 5 (Ouma; Bashar and Tuno, 2014). Generally all deaths in childhood occur before age 5, thus the probability of dying by age 5 can be regarded as a good index of overall level of child mortality.
Under-5 mortality: The probability of dying between birth and the fifth birthday.
2.2 Reviews of Empirical Studies
Yaya et al. (2017) findings suggested that age, region, residence, education, wealth index, age at first birth and religion of fathers and mothers are key determinants associated with childhood mortality. The correlation between childhood mortality and fathers’ and mothers’ ages were found to increase the incidence of the outcome for every unit increase in age. The converse was however, true for age at first birth which was also statistically significant. The implication of this study is that policy makers and stakeholders in health care should provide for improved living standards to achieve good life expectancy meeting SDG3. 
Baraki et al. (2020) stated that, at the same time, as you consider that infant mortality remains an excessive public health trouble, intervention shall be done giving more attention to infants who were delivered multiple and who are preterm. 
Finnerty, Provost, O'Donnell, Selk, Stephens, and Kim et al. (2019) stated that studying infant mortality is helpful for improving child health and maternal health as well. 
Okwuwa et al., (2020) stated that the immoderate rate of toddler mortality and incapability of pregnant ladies to get admission to healthcare implicate children’s life chances, maternal psychosocial and economic well-being, future family welfare, and community and national development potentialities. 
Okorie et al., (2023), results showed that in 2019, the mortality will be 45 per 1000 and birth will be 124 per 1000; in 2025, the mortality will be 65 per 1000 and birth will be 191 per 1000; in 2030, the mortality will be 90 per 1000 and birth will be 272 per 1000; in 2035, the mortality will be 110 per 1000 and birth will be 340 per 1000. This shows that as the birth is increasing, death is also increasing. From Figure 2, we discovered that mortality is on the increase from year to year. The t-test indicated that there is a linear relationship between infant mortality and birth from 2018– 2037, which shows us that t calculated (0.143) < t tabulated (2.021), thereby giving us room not to reject our H0. 
The estimates of childhood mortality for three successive 5-year periods prior to the 2023– 24 NDHS. The rates were estimated directly from information collected as part of a retrospective pregnancy history in which female respondents listed all of the children to whom they have given birth, along with each child’s date of birth, survivorship status, and current age or age at death.
According to NDHS (2024), during the 5 years immediately preceding the survey, the neonatal mortality rate was 41 deaths per 1,000 live births. This means that approximately 1 out of every 25 infants die within the first month of life. The infant mortality rate was 63 deaths per 1,000 live births. This means that 1 out of every 16 children die in the first year of life. The under-5 mortality rate was 110 deaths per 1,000 live births. This means that 1 out of every 9 children die before their fifth birthday. Neonatal, post neonatal, infant, and under-5 mortality rates during the 10 years preceding the survey were highest in the North West zone and lowest in the South West zone. 
Among the states, Kano had the highest neonatal mortality rate (59 deaths per 1,000 live births), Kebbi had the highest post neonatal (41 deaths per 1,000 live births) and infant (90 deaths per 1,000 live births) mortality rates, Yobe had the highest child mortality rate (96 deaths per 1,000 live births), and Jigawa had the highest under-5 mortality rate (161 deaths per 1,000 live births).








CHAPTER THREE
METHODOLOGY
3.1 Sources of data collection
The data used for this project work is secondary data obtained from the Nigeria Demographic Health Survey (NDHS) 2023-2024 key indicators on category of child mortality according to Mother’s education background (FMoHSW, et al., 2024).
3.2 Statistical Methods
3.2.1 Two way ANOVA (RCBD)
A two-way layout is called a randomized block design (RBD) or a randomized complete block design (RCB) if within each block, the  treatments are randomly assigned to  experimental units such that each of the ! ways of assigning  the treatments to the units has the  same probability of being adopted in the experiment and the assignment in different blocks are statistically independent.  
There is only one factor which is affecting the outcome i.e. treatment effect. So the set-up of one-way analysis of variance is to be used.
 Individual measurement of  treatment for  block for   .

 Independently distributed following  with 
 Overall mean
 Treatment effect
 block effect	
Hypothesis
There are two null hypotheses to be tested.
(i) Treatment Effect
 
 
(ii) Block Effect
  Vs   
The linear model under consideration is 


,		
Where,
 = the observed value for replicate  block of treatment;
 = the overall mean;
 = the effect of  treatment
 = the effect of  block; and
= experimental error 
3.2.2 Estimation of the Parameter in RCBD
A procedure similar to that used in CRD can be utilized here to obtain the desired estimates.

Minimizing, 
and solving the normal equation


the least squares estimators are obtained as


3.2.3 Partitioning the Total sum of Squares in RCBD
The fitted model is obtained after substituting the estimate ,  and  in the linear model, we get



Squaring both sides and summing over  and  gives  


Sum of the cross product is zero, such that 


Therefore,


with degrees of freedom partitioned as

Where, 
SST = Total Sum of Squares; SSt = Sum of Squares treatment effects
SSB = Sum of Squares due to block effects; SSE = Sum of Squares Error
Computational formular: 


Under H0b: β1= β2=…= βb =0
E(MSB) = E(MSE),and SSB and SSE are independent , 


Similarly, under H0t: α1= α2=…= αt =0
E(MSt) = E(MSE), and SSt and SSE are independent , 


Decision rule:
(i)   
(ii)   
If   H0t is rejected then it indicates that the treatments are different.
If   H0b is accepted, then it indicates that the blocking is not necessary for future experimentation. 
Furthermore, if null hypothesis is rejected for treatment, then the multiple comparison tests are used to divide the entire set of treatments into different subgroup such that the treatments in the same subgroup have the same treatment effect and those in the different subgroups have different treatment effects.
The analysis of variance table for Randomized Complete Block Design is as follows
[image: ]

3.2.4 Assumption of Two way ANOVA
i.  are assumed to independent and normally distributed
ii. 
iii.  i.e. independently and identically normally distributed with mean  and constant variance 


CHAPTER FOUR
DATA PRESENTATION, ANALYSIS AND RESULTS
4.1 Data presentation
The dataset used for this project work are shown in the Table 4.1 below which shows the distribution of child mortality based on the mother’s level of education.
Table 4.1. Child mortality based on Mother’s education
	Mother's education
	Category of Child Mortality

	
	NN
	PNN
	1q0
	4q1
	Under-5

	No education
	41
	27
	68
	67
	130

	Primary
	38
	25
	63
	48
	108

	Secondary
	37
	15
	52
	25
	76

	More than secondary
	25
	9
	34
	10
	43


Source: NDHS-2023-24, Key Indicators
The data in the Table 4.1 are graphically represented in the Figure 4.1 below.
[image: ]
Figure 4.1. Bar diagram showing child mortality based on mother’s education
From Figure 4.1, the category of child mortality for mothers with no education is higher than others based on mother level of education. However, the category of child mortality for the mothers with more than secondary school education is the least. This implies that the mothers education level is play an important role in the child mortality rate. 
4.2 Data analysis and results
Table 4.2. Descriptive Statistics
	
	SUMMARY
	Count
	Sum
	Average
	Variance
	
	

	

Mother’s Education
	No education
	5
	333
	66.6
	1561.3
	
	

	
	Primary
	5
	282
	56.4
	1025.3
	
	

	
	Secondary
	5
	205
	41.0
	573.5
	
	

	
	More than secondary
	5
	121
	24.2
	220.7
	
	

	
Category of Child Mortality
	NN
	4
	141
	35.3
	49.6
	
	

	
	PNN
	4
	76
	19.0
	72.0
	
	

	
	1q0
	4
	217
	54.3
	226.9
	
	

	
	4q1
	4
	150
	37.5
	631.0
	
	

	
	Under-5
	4
	357
	89.3
	1442.3
	
	

	





Table 4.3. ANOVA: Two Factor 
	
	
	
	

	
	Source of Variation
	SS
	df
	MS
	F
	P-value
	F

	Mother’s Education
	5141.75
	3
	1713.917
	9.685425
	0.002
	3.49

	Category of child mortality
	11399.7
	4
	2849.925
	16.10506
	0.000
	3.26

	Error
	2123.5
	12
	176.9583
	
	
	

	Total
	18664.95
	19
	 
	 
	 
	 



From Table 4.2, average number of mother with no education (66.6) is highest, follow by primary (56.4), secondary (41.0) and more than secondary (24.2), respectively. For the category of child mortality, the average mortality for Under-5 (89.3) is the highest and average for Post neonatal (19.0) is the lowest. This implies that Under-5 deaths is mostly responsible for child mortality rate in Nigeria for the period under review. 
From Table 4.3, the Mother’s Education (df=3, F=3.49, p-value = 0.002) and Category of child mortality (df = 4, F = 3.26, p-value = 0.000) are statistically significant at α = 0.05 (level of significance) since the p-value < 0.05, hence the null hypothesis H0 is rejected and we conclude that the average mortality is significantly differs based on Mother’s Education and Category of child mortality. That is, average mortality is not the same across both between and within the Mother’s Education and Category of child mortality. 
4.2.2 Post Hoc Tests using Duncan MRT
Consequently, the multiple comparison test is performed using Duncan multiple range test  (DMRT) to determine the Mother’s Education and Category of child mortality which is most significant and the results are shown in the Table 4.4 and Table 4.5 below.
Table 4.4. Post hoc test for Mother’s Education[image: ]
From Table 4.4, the marginal mean for mothers with No education (85.3544) is the highest and statistically more significantly differ when compare with mothers with either primary, secondary and more than secondary education, respectively. In the same vein, the marginal mean for mothers with primary education (70.9433) is statistically and significantly differ when compare with mothers with either secondary or more than secondary education, respectively. Also, the marginal mean for mothers with secondary education (52.1902) is statistically and significantly differ when compare with mothers with more than secondary education. The results indicate that the number of mothers with no education with respect to the category of child mortality is more than mothers with primary, secondary and more than secondary education, respectively.  
Table 4.5. Post hoc test for category of child mortality
[image: ]
From Table 4.5, the marginal mean for Under-5 (101.3) is the highest and statistically more significantly differ when compare with other category of child mortality, respectively. The marginal mean for infant mortality (57.3871) is statistically and significantly differ when compare with child mortality, Neonatal and Post neonatal mortality, respectively. Also, the marginal mean for child mortality (50.12) is statistically and significantly differ when compare with Neonatal and Post neonatal. Lastly, the marginal mean for neonatal (36.305) is statistically and significantly differ when compare with Post neonatal. The results indicate that the Under-5 deaths mostly responsible for child mortality while the Post neonatal mortality is the least among the category of child mortality.  






[image: ]
Figure 4.2. Marginal means of mother’s education on category of child mortality 

The Figure 4.2 graphically represents the results in Table 4.4 and Table 4.5, respectively. It can be observed that marginal mean for the mother’s education follow the same pattern with respect to the category of the child mortality. Also, the marginal mean for mothers with no education is the highest while mothers with more than secondary is the lowest, respectively across the category of child mortality. Also, Under-5 mortality is the highest and Post neonatal is the lowest, respectively across the level of the mother’s education. 







CHAPTER FIVE
SUMMARY AND CONCLUSIONS
5.1 Summary of the findings
The following are the summary of the findings;
The category of child mortality for mothers with no education is higher than others based on mother level of education. However, the category of child mortality for the mothers with more than secondary school education is the least. This implies that the mothers education level is play an important role in the child mortality rate. 
The average number of mother with no education (66.6) is highest, follow by primary (56.4), secondary (41.0) and more than secondary (24.2), respectively. For the category of child mortality, the average mortality for Under-5 (89.3) is the highest and average for Post neonatal (19.0) is the lowest. This implies that Under-5 deaths is mostly responsible for child mortality rate in Nigeria for the period under review. 
The average mortality is significantly differs based on Mother’s Education and Category of child mortality. That is, average mortality is not the same across both between and within the Mother’s Education and Category of child mortality. 
The marginal mean for mothers with No education (85.3544) is the highest and statistically more significantly differ when compare with mothers with either primary, secondary or more than secondary education, respectively. Hence, the number of mothers with no education is most significant with respect to the category of child mortality.  
The marginal mean for Under-5 (101.3) is the highest and statistically more significantly differ when compare with other category of child mortality, respectively. Therefore, the Under-5 deaths mostly responsible for child mortality while the Post neonatal mortality is the least among the category of child mortality.  
5.2 Conclusion
Based on the analysis, the results reveals that the marginal mean for the mother’s education follow the same pattern with respect to the category of the child mortality. Also, the marginal mean for mothers with no education is the highest while mothers with more than secondary is the lowest, respectively across the category of child mortality. Also, Under-5 mortality is the highest and Post neonatal is the lowest, respectively across the level of the mother’s education. 
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