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ABSTRACT

This project presents an analysis of infant fertility and mortality rate in Borno State over the period of 2015 to 2024. The study aimed to determine if there exists significant difference on the fertility and mortality rate of infants in Borno State. The data used for this study is secondary data and was sourced from the statistics/medical records department of the State specialist hospital Borno State. Analysis was carried out using Wilcoxon Sum Rank Test and Chi-Square Test.  The findings of the study indicate that there exists no significant difference on the fertility and mortality rate of male and female infants. It was equally concluded from the Chi-Square test that the fertility and mortality rate in Borno State are independent of Gender. The study recommends that more serious campaign should be made to encourage the registration of births and deaths of infants which occurred outside the government hospitals.
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Chapter One
1.1	Introduction
Since Nigeria got her independence in the year 1960, the federal government has been doing a lot in the following sectors: - Agriculture, Education, Industries, Health Services, Banking among others.
In the area of Health Services, the government effort has been to ensure that she achieves good health for all especially women children.  The evidence of her effort is made manifest in the construction of many public health institutions throughout the states.  These include the following: Hospitals, Health Centers, Health Clinics, maternities and Mobile Clinics.
Recently, there has been a general increase towards health improvement, this is as a result of greater awareness, better organization, increased public health consciousness, changes in medical practices among others; however, these advances may appear insignificant when compared to the magnitude of the problems still to be solved especially as it concerns infant diseases and infant mortality.
According to the Oxford Advanced Learners Dictionary, Mortal means to die; that cannot live forever.  Encyclopedia Britannica expressed the state of being mortal as the state of temporariness of living, or not to live forever.
In these modern times there have been an increase in world population and stability ad decline in number would be regarded as abnormal.  As Berkley (1958) said, “modern phrase of recent origin started from the period of 1600; the growth is quite unprecedented in any comparable period”.  One can view from the above statement, that such changes in population are inherently transitory.
In countries of West Africa records of health did not start until orthodox medium arrived, but it was recognized prior to the arrival of the white men.  There were high incidence of killer diseases which affected maternal and infant health leading to high mortality of infants.  Moreover, the sanitary condition of our local populace, mode of feeding and general condition leaves much to be desired, also lack of health infrastructures created problems that led to high infant mortality.
Again, other causes of infant mortality are recognized killer childhood diseases viz; measles, malaria, small pox, tetanus, whooping cough, hepatitis, poliomyelitis, dyphytaria and jaundice.  In late 80’s government of Nigeria through the National Programme on Immunization and Expanded Programme on Immunization has achieved a lot to the improvement of infant health.
Now, according to recent health journals “Health care” the liming legs are fastly disappearing, the plague of onchosochaisis caused by the black fly is gone.  Our children and infants are living today without it.  Poliomyelitis is about being kicked out from the shores of our country courtesy of the three months immunization programme of year 2000.
1.2	Statement of the Problem
	The researcher was very much worried and concerned about the alarming rate at which infants were dying in Borno State. Despite various health interventions and policy efforts, Borno State continues to experience high rate of infant mortality and fluctuating fertility levels particularly between 2014 and 2023. These challenges are exacerbated by ongoing conflicts, displacements, inadequate health care infrastructure and spcio-economic stability. This study tends to study the underlying factors influencing fertility and mortality in Borno State to inform evidence-based strategies for improving maternal and child health outcomes. 
1.3	Significance of the Study
This study provides a comprehensive analysis of infant fertility and mortality trends in Borno State over a ten years period offering valuable insights into the impact of conflicts, healthcare access and socio-demographic factors. The findings will support policymakers, healthcare providers and development partners in designing targeted interventions aimed at reducing infant deaths and improving reproductive health services in the State. 
1.4	Aim and Objectives
The study is aimed to determine if there exists significant difference on the fertility and mortality rate of infants in Borno State. The objectives of the study are;
i. to determine if there is significant differences on the fertility rate of male and female infant;
ii. to determine if there is significant differences on the mortality rate of male and female infant; and 
iii. to determine whether infant fertility and mortality rate are independent of gender


1.5 Scope of the study
The scope for any research work is usually discovered in order to give account to the extent of its inference. For this particular research the scope is restricted to the number of fertility and mortality of infants based on gender in Borno State between 2014 -2023.
1.6 Sources of the data
The data used for this research is a secondary which was sourced from the statistics/medical records department of the State specialist hospital Borno State. The study covers a period of ten years from 2014 to year 2023.
1.7	Definition of Terms
	The terms used in this study are all Demography terms and are peculiar to the subject matter alone.
i. Demography: This is the study of human population and some of the factors that causes change in its composition and size.
ii. Mortality: The state of being mortal, mortal means that must die; that cannot live forever, a state of temporal living or existence.
iii. Neo-Natal Mortality: This is the mortality of infants within the first 28 days of birth.  Some of which are caused by the circumstances of birth.
iv. Infant – Mortality Rate: Mortality rate is the index of death over the index of birth for a given period of at least one year. Infant mortality can be defined as the number of death under one year over the number of live birth times 1000 i.e  
Where D is the number of death in a particular year, B is the number of birth in the same year K is a constant and is equal to 1,000.
v. Disease: This is the state of being morbid, it is caused by infections or undergrowth.  There are air borne disease, water borne diseases, insect borne diseases and sexually transmitted diseases.
vi. Fertility: This refers to the natural capability of individuals or populations to reproduce.
vii. Population: This refers to the total number of individuals or items relevant to a phenomenon under investigation.
viii. Infant: These are children between the age zero to one year.


Chapter Two
Literature Review
2.1	Introduction
This chapter gives an insight into various studies conducted by outstanding researchers, as well as explained terminologies with regards to presenting an analysis of the rate of infant fertility and mortality. 
2.2	Conceptual Framework
Infant Mortality
Conceptually, newborn mortality is deaths before the baby first birthday. To Osawe (2014) infant mortality refers to numbers of deaths of newborn baby under the age of one. According to Adedini (2013), newborn deaths concern the likelihood of newborns prior to their first birthday. This remained one of the national and global concerns that need adequate attention.  There are three categories of general sources of threat to the life of the mother during pregnancy and child birth. This include the poor accessibility to health services in supply due to poor health financing, is often the most immediate cause of death during child birth. These conditions contribute to high levels of morbidity resulting in maternal mortality; maternal mortality research focuses on proximate causes of death such as lack of emergency medical care for childbirth. Most often, maternal mortality ratios are a function of both economic and social developments. Of all the social indicators, one that clearly discriminates between developing and developed countries is maternal mortality ratio. Hence, adequate funding is paramount to reducing mortalities. 

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; Bashar and 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.
Furthermore, WHO (2006) suggests that neonatal deaths and stillbirths stem from poor maternal health, inadequate care during pregnancy, inappropriate management of complications during pregnancy and delivery, poor hygiene during delivery and the first critical hours after birth, and lack of newborn care. The report further points out that some babies die after birth because they are severely malformed, are born very prematurely, suffer from obstetric complications before or during birth, have difficulty adapting to extra uterine life, or because of harmful practices after birth that lead to infections.  
The Effect of Education on Mortality Rate 
Education as a tool for social enlightenment and positive change has a lot of good to offer in virtually all spheres of life and particularly in the area of this cliché called infant and child mortality. Educated mothers, will have better capacity to nurse their children via providing a symbiotic relationship between themselves and their host environment (Das, 1990). Stephen S. (2008) in his project work, referenced by (Irewolede, 2010) stated that there are marginal deviations in the levels of infant and child mortality, comparing the child’s age, gender, the mothers’ educational attainment, age at birth, nature and duration of marriage, financial status. It has been discovered that a mother’s education is one of the single most significant determinant of infant and child mortality (Desai, 2005).
The Effect of Poverty on Mortality Rate 
The effect of poverty on mortality rate is not far-fetched due to direct or indirect experiences of people from various spheres of life. Particularly, on the topic of discussion, “infant and child mortality”, (Irewolede, 2010) in his project work titled “infant and child mortality”, reveal that child mortality are significantly associated with poverty rate. For instance, a child in Sierra Leone, which has one of the world’s highest child mortality rate (262 in 2007), is about 87 times at risk of death than a child born in places like Sweden (with rate of 3). With reference publication by “Save the Children”, there are wide variations in the under-five mortality rate between rich and poor households in developing countries (Esangbedo, 2010). 
Effect of Climate Change on Mortality Rate 
It has long been recognized that periods of extreme weather pose risks to human populations and in the history of human development much effort has been devoted to adapt to these risks. Currently, anticipated future climate change presents new potential threats across a variety of dimensions including physical health (US National Research Council 2010). Indeed, a recent review considers global climate change to be one of the greatest health threats currently facing the world’s population (Oladimeji, 2010). Climate change involves not only increased average temperatures, but also increased variability in weather, including the potential for mounting frequent and severe extreme weather events. These extreme weather conditions can have a substantial impact, both indirect and direct, on health, particularly for vulnerable populations. There are three main channels of transmission that are put forth in the literature as key drivers of the impact of weather on health (Boyo & Lindsay, 2003). The first channel is the direct impact of weather. Clearly, tornados, hurricanes and heavy floods can have devastating health impacts, both on physical health and mental health (Green, 2006). Extreme heat and cold can also impact health, particularly among the elderly and children. Secondly, weather affects the infectious disease prevalence. For example, cholera and salmonella replicate more rapidly in warm temperature and malaria and dengue respond to temperature, wind, rainfall and humidity (Nerlander, 2009). A warmer environment increases the pace of reproduction and the length of the active vector season. Climate change may open new geographic ranges for diseases to spread—the rise in temperature over the highlands of East Africa is a likely explanation for the appearance of malaria is this previously malaria-free area. Adverse weather or climatic conditions posses threats to human life both directly and indirectly most importantly for infants and children under the age of five years (Aaby 1992).
2.3	Theoretical Framework
The theoretical framework for this research is based on the Mosely-Chen model that motivated the idea that countries with the same income per capita will have differing mortality rate since the relationship is mediated in several ways. For example, analysis of household data will show a very strong relationship between mortality and both preceding and succeeding birth interval (Bello and Joseph, 2014). Hence, higher fertility, in turn is associated with income, but imperfectly so as both cultural factors and livelihood strategies (crucially the availability of alternative safety nets) play a role. So, policy to reduce fertility, either through promotion of productive health or through the provision of reliable safety nets, will bring down mortality.  Mosley and Chen (1984) set the framework of child survival based on the assumption of all socioeconomic factors of child mortality necessarily operate through a common set of intermediate factors, they identify clearly the proximate and socioeconomic determinants of infant and child mortality and they categorized fourteen proximate determinants of infant and child mortality into five general groups based on some reasons in an optimal setting, over 97% of children born can be expected to survive until the fifth birthday, proximate determinants through the socioeconomic factors operate to influence the infant and child mortality and socioeconomic, biological and environmental factors are the driving forces behind the reduction of infant and child mortality.   
2.4 Empirical Review
Hobcraft (1993) found that while the evidence is strong for higher prevalence of diseases among the children of uneducated mothers, the difference is much larger in treatment of diseases, when investigating data from 25 developing countries. In his study, educated mothers proved to have better knowledge about illnesses and were more likely to take their children to a health facility when falling ill.  Hobcraft (1993) also found evidence that children of educated mothers were less likely to be undernourished in terms of stunting, wasting, Mid-Upper Arm Circumference (MUAC). To what extent these differences translate into improved chances of survival for the children of educated mothers is not estimated in the article, but it is reasonable to assume that the two are positively related (Hobcraft, 1993).    
Place of residence of the mother affects the survival status and nutritional status of the living children in developing countries. This relationship is well established by several studies; Nannan, Bradshaw, Timaeus and Dorrington (2000): Mahmood (2002): Sastry (2004). The urban areas usually have better infrastructure for health services compared to non-urban areas. They are usually more developed. Machado and Hill (2005) showed that having a mother who lives in the highest developed community reduced the odds of neonatal deaths. They concluded that community infrastructure may improve hygienic practices. Furthermore, interactions between friends and neighbours in the communities may lead to changes in behavior regarding infant care and in this case better off communities may benefit from the overall level of community education (Machado and Hill, 2005). Kanaiaupuni and Donato (1999) even suggested that paved roads and female labour force participation were also important. He concluded that the narrower gender differential in child mortality among working mothers could be due to the exposure women get and thus changed attitudes towards girls.




Chapter Three
Research Methodology
3.1 Introduction
	This chapter deals with the methods and procedure upon which the data for this research analysis was generated.  It indicates the kind of data collected and explains the methods used in collecting such data.
3.2	Sources of Data
	The data for this project work is a secondary data which was obtained through an administrative procedure from the statistics/medical records department of the State specialist hospital.  It is a compilation of data from the office of medical records of the hospital and curves the following subjects; the infant birth rate and the infant death rate.
3.3	Method of Data Collection
	The data was collected according to sex i.e. male and female on the number of births and deaths and the years that such births and deaths took place as compiled by the workers in the statistics/medical records department of the State specialist hospital Borno State.
3.4	Problems of Data Collection
	The collection of data was not an easy task. The Head helped me by asking one of the attendants to assist me get all the notes containing this data, and this was done for some days before we got all the notes that contain the data we wanted.
3.5	Method of Data Analysis
	Wilcoxon Rank Sum Test and Chi - Square test were used for the data analysis.


3.5.1	Wilcoxon Rank Sum Test
	This is a test based on rank sums.  It is used (as an alternative to the t-test) to test the null hypothesis that two independent random samples come from identical distributions; i.e. 
where 1 and 2 are the medians or means of the two distributions. 
(i)	Data Structure
The data consist of two random samples   of sizes  and   respectively 
(ii)	Procedure
(a)	Combine the two random samples into a single array of size n1 + n2, and underline those observations belonging to the smaller sample of size n, to distinguish them from members of the larger sample.
(b)	Rank this combined sample from 1 to assumes, with the smallest value taking rank 1.
(c)	Sum the ranks of the smaller sample (of size) and denote the sum by .
(d)	 Compute the statistic , where  
(e)	Let  
(iii)	Test Statistic
	The test statistic is T:	The smaller of 
(f)	Decision Rule: Reject  in favour of at  level if  is a critical value from the statistical table for rank - sum tests that corresponds to specify  and  - values.
3.5.2	Chi – Square Test
	Types of chi-square tests
(i)	Goodness of fit test
(ii)	Test of independence
(ii)	Test of homogeneity.
	For the purpose of this project work, test of independence will be used.  In a test of independence, it is usually t o present the data in a contingent table.  “Contingency” means dependence.  Thus a contingence table shows the dependence of one factor usually t o present the data in a contingent table.  “Contingency” means dependence.  Thus a contingence table shows the dependence of one factor.  We are interested in finding out whether the two traits which form the basis of our classification appear to manifest independently or whether certain levels of one attribute tend to be associated (or contingent upon) some levels of the other attribute.   Having r and e levels of manifestations.




	
	The hypothesis of interest is
H0:	Infant mortality is independent of sex
H1:	Infant mortality and sex are not independent.
	We shall calculate the frequencies which should be expected in each cell if Ho is true. These expected frequencies denote  are then comparing d with the observed frequencies.  If they agree, we shall accept Ho but if they differ significantly we shall reject Ho.  The expected frequencies are calculated thus:

The test statistic is 

Where,  degrees of freedom at  level of significance. If  computed is greater than the critical  value at  level of significance, we shall reject H0, otherwise we do not reject H0.

















Chapter Four
Data Analysis and Discussion of Results
4.1	Data Analysis
	This chapter deals with the methods used in data analysis and the methods are Wilcoxon Rank Sum Test and the chi-square test.
4.2	Wilcoxon Rank Sum Test
	To compare the birth and death of males and female infants in order to know whether there is significance yearly difference in their birth and mortality.  The statistical tool used for the analysis is the Wilcoxon Rank sum Test. 
Table 4.1:	Record Birth for Male and Female Infants in each Year
	Years
	Number of Male
	Number of Female

	2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
	1258
1084
1016
1102
1444
1341
1163
1313
1337
1513
	1245
1098
1051
1080
1418
1404
1141
1212
1479
1427

	TOTAL
	12571
	12555



The hypothesis
  (There is no significant difference in the birth of male and female infants).
 (There is significance difference in the birth of male and female infants)
	Table 4.2: Ranks

	
	N
	Mean Rank
	Sum of Ranks

	Females - Males
	Negative Ranks
	6a
	5.00
	30.00

	
	Positive Ranks
	4b
	6.25
	25.00

	
	Ties
	0c
	
	

	
	Total
	10
	
	

	a. Females < Males

	b. Females > Males

	c. Females = Males



	Table 4.3: Test Statisticsa

	
	Females - Males

	Z
	-.255b

	Asymp. Sig. (2-tailed)
	.799

	a. Wilcoxon Signed Ranks Test

	b. Based on positive ranks.



Conclusion: Since the p-value obtained from table 4.3 (0.799) is greater than the significance level of 0.05. The null hypothesis would not be rejected and it is therefore concluded that there is no significant difference in the birth of male and female infants.



Table 4.4:	Recorded Death for Male and Female Infants in each Year
	YEARS
	NUMBER OF MALE
	NUMBER OF FEMALE

	2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
	15
18
21
21
13
13
9
10
7
12
	13
16
18
20
13
14
10
8
12
9

	TOTAL
	139
	133


 (There is no significant difference in the mortality of male and female infants).
  (There is significance difference in the mortality of male and female infants) 
	Table 4.5: Ranks

	
	N
	Mean Rank
	Sum of Ranks

	Females - Males
	Negative Ranks
	6a
	5.33
	32.00

	
	Positive Ranks
	3b
	4.33
	13.00

	
	Ties
	1c
	
	

	
	Total
	10
	
	

	a. Females < Males

	b. Females > Males

	c. Females = Males



	Table 4.6: Test Statisticsa

	
	Females - Males

	Z
	-1.134b

	Asymp. Sig. (2-tailed)
	.257

	a. Wilcoxon Signed Ranks Test

	b. Based on positive ranks.



Conclusion: Since the p-value obtained from table 4.6 (0.257) is greater than the significance level of 0.05. The null hypothesis would not be rejected and it is therefore concluded that there is no significant difference in the mortality rate of male and female infants.
4.3	To determine whether Infants Birth and Mortality are Independent of Sex
	The Chi-Square Test
To determine whether infant fertility and mortality rate are independent of gender
Record Birth for Male and Female Infants in each Year

	Table 4.7:Row * Column Cross tabulation

	Count  

	
	Gender
	Total

	
	Male
	Female
	

	
	Fertility
	12571
	12555
	25126

	
	Mortality
	139
	133
	272

	Total
	12710
	12688
	25398







	Table 4.8: Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	.123a
	1
	.725
	
	

	Continuity Correctionb
	.084
	1
	.771
	
	

	Likelihood Ratio
	.123
	1
	.725
	
	

	Fisher's Exact Test
	
	
	
	.761
	.386

	Linear-by-Linear Association
	.123
	1
	.725
	
	

	N of Valid Cases
	25398
	
	
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 135.88.

	b. Computed only for a 2x2 table



Conclusion: Since the p-value obtained from table 4.8 (0.725) is greater than the significance level of 0.05. The null hypothesis would not be rejected and it is therefore concluded that the infant fertility and mortality rate are independent of gender. 










Chapter Five
Summary of Findings, Conclusion and Recommendations
5.1	Summary of Findings
	In this research work, there has been an analysis of the rate at which infants were born as well as the rate at which the same infants were dying otherwise known as infant fertility and mortality respectively as it occurs in Borno State using the State specialist hospital as a case study. These findings were made possible by the use of secondary data collected from the State specialist hospital Maiduguri. The first analysis performed was to compare the birth and death of infants’ males and females in order to know whether there is significant difference in their birth and mortality.  This statistical tool used for that was the Wilcoxon Rank Sum Test, in both cases the null hypotheses were not rejected and it was established that there is no significant difference in the birth and mortality of infants male and female at  = 0.05.
Also to determine whether infants birth and mortality are independent of gender, the chi-square test was performed on the data using the contingency table and testing at  = 0.05, it was also observed that the null hypothesis was not rejected since the p-value obtained (0.725) was greater than the significance level and it was established that infants birth and morality were independent of sex.
5.2    Conclusion
Based on the data collected and analysis made, it was concluded that the null hypothesis was not rejected at all analysis conducted which implies that there exists no significant difference on the fertility and mortality of male and female infants and the that the fertility and mortality rate are independent of gender in Borno State.
5.3	Recommendations
Based on my findings the following recommendations are made:-
· The health of infant producing mothers should be given serious attention to help reduce the mortality of infants, since it is an established truth that the health of a mother can as well affect their babies.
· More serious campaign should be made to encourage the registration of births and deaths of infants which occurred outside the government hospitals.
· There should be an increase in the breast-feeding of infants, since the breast milk contains natural antigen that helps to protect the infants against infant’s killer diseases.
· Government should build more hospitals and health centers in the rural areas to increase the health of infants and mothers living in the rural communities.
· The expanded program on immunization and the national program on immunization should not relent in their effort against the infant’s killer diseases through vaccinations and other means.
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