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Abstract: Under-Five Mortality rate refers to the probability a new-born would die before 
reaching exactly 5 years of age, expressed per 1,000 or 100,000 live births. The Five Child-
Killer Diseases used in this study are Pneumonia, Diarrhoea, Measles, Tetanus and Polio. 
The study used Ex post facto design with quantitative approach. A secondary data of the 
Five-Child Killer Diseases and Under-Five Mortality were obtained from the twenty-one 
(21) Local Government Primary Health Care Development Agency in Adamawa State 
between the periods of 2008 to 2022. The study measured the mortality rate due to the Five 
Child-Killer Diseases and its Cause-effect on the Overall Under-Five Mortality Irrespective 
of Diseases in the study area and then develop a model for future prediction. Based on the 
finding, the Overall Under-Five Mortality rate increases from 112 to 314 deaths per 
thousand live births between 2008 and 2012, followed by a sudden decrease from 261 to 90 
deaths from 2013 to 2016 and then fluctuate throughout the rest of the period under review.  
Individually, the largest contributor of Under-Five Mortality among the Five Child-killer 
Diseases is Diarrhea with 89 deaths per thousand live births in 2011, followed by Measles 
with 39 deaths in the same year. The regression model revealed a positive and insignificant 
causal relationship between deaths due to Pneumonia, Diarrhoea and Measles on Overall 
Under-Five Mortality in the study area. The regression model also explained that; at zero 
deaths due to the Five Child-Killer Diseases, the Overall Under-Five Mortality is more than 
105 deaths in the study area.   
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INTRODUCTION  
 

Mortality rate is a parameter in epidemiology for characterizing the deaths within a given 
population. Under-Five Mortality rate is the number of deaths in children 0-5 years of age per time, 
usually expressed per 1,000 or 100,000 persons per year (Norman, Spilsbury & Semmens, 2011). 
Under-Five Mortality rate refers to the probability a new-born would die before reaching exactly 5 
years of age, expressed per 1,000 live births. Globally, infectious diseases, including Pneumonia, 
Diarrhoea and Malaria, remain a leading cause of Under-Five Mortality, along with preterm birth 
and intrapartum-related complications (UNICEF, 2024). The Five Child-Killer Diseases used in this 
study are Pneumonia, Diarrhoea, Measles, Tetanus and Polio. These are grouped classification of the 
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five diseases that are frequently responsible for the death of Under-Five children in Adamawa State, 
Nigeria.  

Around the world, a remarkable progress in child survival has been made in 2022 and millions 
of children have better survival chances than in 1990. The Under-Five Mortality rate has declined by 
60 per cent, from 93 deaths per 1,000 live births in 1990 to 37 deaths per 1,000 live births in 2022. 
Despite this remarkable progress, improving child survival remains a matter of urgent concern. In 
2022 alone, roughly 4.9 million children under 5 years of age died. This translates to 13,424 children 
under the age of 5 dying every day, an intolerably high number of largely preventable child deaths 
(UNICEF, 2024). 

In 2021 alone, 5.0 million children died before reaching their fifth birthday. This is an immense, 
intolerable and mostly preventable loss of life. The fact that 5 million children died in 2021 before 
turning 5 is alarming given the availability of knowledge and interventions to prevent these deaths. 
Furthermore, this period saw pandemic-driven disruptions to interventions like vaccination and 
nutrition programmes, the effects of which on mortality and health may not become apparent for 
some time. It is critical to expand coverage of interventions and improve the quality of child health 
services to achieve an end to preventable Under-Five Mortality (UNICEF, WHO, UN & World Bank 
Group (2022).  

Reliable estimates of child mortality at the national, regional and global level are necessary for 
evidence-based policymaking to improve the survival chances of the world’s children. Sustainable 
Development Goal 3 (SDG 3) called for an end to preventable deaths of children under 5 years of 
age and specifies that all countries should aim to reduce Under-Five Mortality to at least as low as 
25 deaths per 1,000 live births by 2030. Given the current burden of deaths, child survival remains 
an urgent concern. Despite progress over the past decades, in 2017, 5.4 million children across all 
regions and income groups died from preventable causes before reaching their fifth birthday with 
2.5 million of those children died in the first month of life (UNICEF, WHO, UN & World Bank Group, 
2018). 

The risk of a child dying before completing five years of age is still highest in the WHO African 
Region (74 per 1000 live births), about 8 times higher than that in the WHO European Region (9 per 
1000 live births). Many countries still have very high under-five mortality, particularly those in 
WHO African Region, with an Under-Five Mortality rate above 100 deaths per 1000 live births. On 
the other hand, 5.4 million children under the age of five die in 2017, equating to 15,000 deaths every 
day (WHO, 2021). However, inequities in Under-Five Mortality between high-income and low-
income countries remain large. The Under-Five Mortality rate in low-income countries was 76 deaths 
per 1000 live births, about 11 times the average rate in high-income countries (7 deaths per 1000 live 
births). Reducing these inequities across countries and saving more lives by ending preventable 
Child-Killer Diseases are significant priorities (WHO, 2015). Sub-Saharan Africa continues to 
confront significant challenges, as the region with the highest child mortality rates in the world with 
98 deaths per 1,000 live births in 2012. All 16 countries with an Under-Five Mortality rate above 100 
deaths per 1,000 live births are in sub-Saharan Africa (UN, 2013).  

Nigeria, in the past few years has experienced some worsening of Under-Five Mortality. The 
Under-Five Mortality rate was evaluated at 100 per 1000 in 2003 and at 87 per 1000 in 1990. This can 
be in part explained by the persisting low numbers of births occurring in health centers and the low 
number of births attended by trained healthcare service providers. In 2003, two third of the births in 
Nigeria still occurred at home. In addition, only slightly more than one third of births are attended 
by doctors, nurses, or midwives (Mathews & Mac Dorman, 2011).  
In Adamawa State, among other states in Nigeria, there are about 31 Under-Five children die daily 
in 2003, and 147 die daily in 2008 (Okechukwu, Benedict & John, 2015). The prevalence of tetanus 
among children investigated in Adamawa State were found to be 4% in 2008, 8% in 2009 and 12% in 
2013 (Jalal-Eddeen, 2014).  
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Objectives of the Study  
The objectives of this study is to determine the mortality rate due to the Five Child-Killer 

Diseases and the Cause-effect of the deaths due to the Five Child-Killer Diseases on Overall Under-
Five Mortality Irrespective of Diseases in Adamawa State.   

 
Hypothesis  
HO: There is no Cause-effect of the deaths due to the Five Child-Killer Diseases on Overall Under-
Five Mortality Irrespective of Diseases in Adamawa.  
 
Literature Review  

With shifting demographics, the burden of child deaths is heaviest in Sub-Saharan Africa. 
Approximately 83% of all Under-Five Mortality in the world in 2022 occurred in just two regions: 
Sub-Saharan Africa and South Asia with 58% and 25% respectively. Due to growing child 
populations and a shift of the population distribution towards high-mortality regions, the share of 
global under-five deaths that occurred in Sub-Saharan Africa increased from 31% in 1990 to 58% in 
2022 and is expected to increase even further in the next few decades (UNICEF, 2024). Despite 
remarkable progress in developed countries, improving child survival remains a matter of urgent 
concern as the rate at which Under-Five Mortality occurs is alarming and several studies showed 
significant figures of under-five mortality in the developing nations, at least 6.3 million under-five 
died across the globe in 2017 (UNICEF, WHO, UN & World Bank Group, 2018). In Nigeria about 
2,300 Under-Five die every day, making it second largest contributor in the world (Abiola, 2015). 
Studies also revealed that under-five mortality is very high in Adamawa State compared to other 
states in Nigeria with about 31 and 147 deaths daily in 2003 and 2008 respectively (Okechukwu, 
Benedict, John, 2015). Based on these studies, over 11,000 die in 2003 and over 53,000 die in 2008, this 
indicate a high rate of under-five mortality which negatively affect the population.   

Liu et.al (2012) updated total numbers of deaths in children aged 0–27 days and 1–59 months 
were applied to the corresponding country-specific distribution of deaths by cause. They applied 
the multinomial logistic regression model to vital registration data for low-mortality countries 
without adequate vital registration. The results of their study indicate that between 2000 and 2010, 
the global burden of deaths in children younger than 5 years decreased by 2 million, of which 
pneumonia, measles, and diarrhoea contributed the most to the overall reduction. However, only 
tetanus, measles, and pneumonia (in Africa) decreased at an annual rate sufficient to attain the 
Millennium Development Goal 4. WHO (2011) reported that the mortality rate of tetanus, 
pneumonia, and diarrhoea in 2004 among children below the age of five years are 49, 13, and 21 per 
1000 live births respectively due to the civil war in Somalia for many years which lead to unstably 
governance to fight diseases and poverty.  

In Nigeria, Esangbedo (2010) explained that pneumonia kills nearly 1.6 million children under 
five annually worldwide. An estimated 98 percent of children who die of pneumonia live in 
developing countries and according to 2008 estimates, about 177,000 children under the age of five 
died of pneumonia in Nigeria. This means that within an hour, 20 children across Nigeria will die 
from pneumonia. This number is the highest in Africa and second highest overall in the world. 
Studies have shown that out of the more than 4 million neonatal annual global deaths, 38% is as a 
result of NNT (Jalal-Eddeen, 2014). It is overwhelming to note that Nigeria is not an exception to this 
scourge, as NNT remains a significant cause of death among children under the age of 5 years (Jalal-
Eddeen, 2014). Literature has shown that in spite the increase in use of tetanus toxoid immunization 
across the globe and the significant reductions in deaths due to NNT, it is still far from reality in 
some developing countries especially from the sub-Saharan Africa (Jalal-Eddeen, 2014).   

In Nigeria a study conducted by Onyiriuka (2011), it was clear that cases of measles accounted 
for 3.1% of all admissions in the Paediatric Department, with the age distribution as follows: 47.8% 
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between 13 and 24 months of age; 18.1% were under 9 months old. Although 22.1% had vaccination 
against measles, 77.9% were not vaccinated against the disease. It was further observed that a 
significant number of the cases occurred in the dry season (80.5%) as compared to the wet season 
(19.5%) at P < 0.001. In addition, the two main reasons shared by the mothers for not immunizing 
their children against the disease were child ill (35.0%) and child <9 months old (23.3%).  Lukman & 
Umaru (2017), in related study explained that the five child-killer diseases which consist of 
pneumonia, diarrhoea, measles, tetanus and polio account for at least 60.92 percent of the overall 
variation in the under-five mortality in Yola, Adamawa State Nigeria. He further explained that 
there exists a causal relationship between the deaths due pneumonia, diarrhea, measles and tetanus 
on total under-five mortality with 3.233, 1.038, 5.197 and -3.505 respectively in Yola, Adamawa State 
Nigeria.  

 
METHODS 
 

The study used Ex post facto design with quantitative approach. A secondary data of Five -
Child Killer Diseases and Under-Five Mortality was obtained from Adamawa State Primary Health 
Care Development Agency between the periods of 2008 to 2022. The data obtained consist of the 
number of Under-Five children that were immunized, number of Under-Five children that were 
infected by the Five Child-Killer Diseases, deaths due to the Five Child-Killer Diseases and the 
Overall Under-Five Mortality Irrespective of the Diseases (OU5MID) within the time frame.  
The method used to determine the Mortality rate due to the Five Child-Killer Diseases in the study 
area is given by equation (1):  
 

 (1) 

 
Further, the study used multiple regression analysis to determine the Cause-effect of the deaths 

due the Five Child-Killer diseases on the Overall Under-Five Mortality Irrespective of the Diseases 
in the study area.  

The deaths arising from polio were inherently dropped in this study since the data has no 
mortality associated with polio. However, the deaths arising from the remaining four child- killer 
diseases; Pneumonia (Pne), Diarrhoea (Dia), Measles (Mea), and Tetanus (Tet) and Immunization 
(Imu) level after excluding polio was regressed against the Overall Under-Five Mortality Irrespective 
of Deaths at 95% confidence interval to determine the Cause-effect of deaths due to the Five Child-
Killer diseases on the Overall Under-Five Mortality Irrespective of the Diseases in the study area. 
The coefficient of determination 𝑅2 was used to determine the percentage of variation in the 
dependent variable that is explained by the remaining four independent variables and 
immunization level that were included in the model. The four independent variables, immunization 
level and one dependent variable were joined together in a multiple regression model as given in 
equation (2):  

 
𝑂𝑈5𝑀𝐼𝐷𝑡 = 𝛼 + 𝛽1𝐼𝑚𝑢𝑡 + 𝛽2𝑃𝑛𝑒𝑡 + 𝛽3𝐷𝑖𝑎𝑡 + 𝛽4𝑀𝑒𝑎𝑡 + 𝛽5𝑇𝑒𝑡𝑡 + 𝜀𝑖 …               (2)  
 
Where; 𝑂𝑈5𝑀𝐼𝐷𝑡: Overall Under-Five Mortality Irrespective of the Diseases at Time t,   
𝐼𝑚𝑢𝑡: Immunization level of Children at Time t, 𝑃𝑛𝑒𝑡: Deaths due to Pneumonia at Time t, 𝐷𝑖𝑎𝑡: 
Deaths due to Diarrhoea at Time t, 𝑀𝑒𝑎𝑡: Deaths due to Measles at Time t, 𝑇𝑒𝑡𝑡: Deaths due to Tetanus 
at Time t, 𝛼 & 𝛽: The regression coefficients and 𝜀𝑖: The error term (Stochastic) StataSE 12 and Excel 
software were used to run the analysis.  
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RESULTS AND DISCUSSION 
 
Results 
Table 1: Mortality Rate due to the Five Child-Killer Diseases 

Years  
Children 

Immunized  

Pneumonia  
Mortality 

Rate  

Diarrhoea  
Mortality 

Rate  

Measles  
Mortality 

Rate  

Tetanus  
Mortality 

Rate  

Polio  
Mortality 

Rate  

Overall  
Mortality 

Rate  
2008  155,123  15  29  10  2  0  112  
2009  155,703  9  48  11  1  0  155  
2010  156,962  10  81  22  3  0  202  
2011  158,021  13  89  39  1  0  237  
2012  158,888  14  69  15  1  0  314  
2013  159,936  17  32  10  3  0  261  
2014  166,872  7  37  26  0  0  245  
2015  168,953  7  55  31  2  0  200  
2016  169,887  3  29  5  2  0  90  
2017  177,879  6  21  3  0  0  129  
2018  189,963  9  46  7  0  0  116  
2019  197,773  3  14  7  1  0  96  
2020  209,996  7  20  23  0  0  162  
2021  216,985  5  10  8  0  0  101  
2022  224,940  1  4  5  1  0  108  

Source: Researcher’s Results, 2024  

 
Figure 1. Mortality Rate of the child Killer Diseases and Overal Montarity Raate 

 
Table 1 and Figure 1 above revealed the Under-Five Mortality rate due to the Five Child-Killer 

Diseases in the study area. The Overall Under-Five Mortality rate increases from 112 to 314 deaths 
per thousand live births between 2008 and 2012. This was followed by a sudden decrease from 261 
to 90 deaths per thousand live birth from 2013 to 2016 and then fluctuate throughout the rest of the 
period under review.  Individually, the largest contributor of Under-five Mortality among the Five 
Child-killer Diseases is Diarrhea with 89 deaths per thousand live birth in 2011, followed by Measles 
with 39 deaths per thousand live birth in the same year 2011; Pneumonia with 17 deaths per 
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thousand live birth in 2013, Tetanus with 3 deaths per thousand live birth in 2010 and 2013 
respectively and Polio did not register any death within the period under review.  
 

  
Figure 2. Regression Output of Deaths due to Five Child-Killer Diseases, Immunization Level and Overall 

Under-Five Mortality Irrespective Diseases (OU5MID)  
Source: Researcher’s Results, 2024  

 
From Figure 2, it shows that there exists a positively strong causal relationship between deaths 

arising from Pneumonia and Under-Five Mortality in the study area with 𝛽 = 6.468 and P-value  
0.05. This result shows that such a relationship is insignificant enough since it associated with a 
relatively high level of significant. The above table also shows that there exists a positively weak 
relationship between deaths due to Diarrhoea and Under-Five Mortality in the study area with 𝛽 = 
0.271 and P-value  0.05. Such a relationship is also insignificant since it associated with a relatively 
high level of significant.  

From Figure 2, the results revealed that, there exists a positively relationship between deaths 
arising from Measles and Under-Five Mortality in the study area with 𝛽 = 2.379 and P-value  0.199. 
This relationship is also insignificant enough since it associated with a P-value  0.05.  
The results from table 2 above also shows that, there exists a negatively strong causal relationship 
between deaths arising from Tetanus and Under-Five Mortality in the study area with 𝛽 = −6.562 
and P-value  0.05. Such a relationship is also insignificant since it associated with a relatively high 
level of significant. Based on the above Figure 2, the Immunization level has a negligible causal 
relationship with Under-Five Mortality in the study area since it associated with 𝛽 = 0.0002 and P-
value  0.05.   
 
Regression Model for Future Prediction or Forecast of Under-Five Mortality  

Form Figure 2, the regression model for future prediction or Forecast of Under-Five Mortality 
in the study area is given as:  
𝑂𝑈5𝑀𝐼𝐷𝑡 = 105.74 + 0.0002𝐼𝑚𝑢𝑡 + 6.46𝑃𝑛𝑒𝑡 + 0.27𝐷𝑖𝑎𝑡 + 2.38𝑀𝑒𝑎𝑡 − 6.56𝑇𝑒𝑡𝑡 + 𝜀𝑖. . . (3) Where: 𝜀𝑖, the 
stochastic error term is used to represent all the variables that were not captured due to the scope of 
the study (access to health service, demographic and social factors which might have influenced the 
study)  
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The regression model explained that; at zero deaths due to the Five Child-Killer Diseases, the Under-
Five Mortality is more than 105 deaths in the study area.   
 
Hypothesis  
HO: There is no Cause-effect of the deaths due to the Five Child-Killer Diseases on Overall Under-
Five Mortality Irrespective of Diseases in Adamawa.  
From the above table 2, the results of model show that; the deaths due the Five Child-Killer Diseases 
has a Cause-effect of 26.6% on Overall Under-Five Mortality in Adamawa State. This implies that 
the results have no substantial percentage of variation on Under-Five Mortality in the study area. 
The results of the model summary also revealed that the Cause-effect is statistically insignificant, 
since it associated with F-value = 2.02 and P-value  0.05.  
 
Discussion  

In a related study by Lukman & Umaru (2017), the Five Child-Killer Diseases account for 60.92 
percent Under-Five Mortality in Adamawa State Nigeria, while this study revealed that the deaths 
due to Five Child-Killer Diseases account for 26.6 percent of the overall variation in the Under-Five 
Mortality. This implies that the two studies have a great variation. The variation in these two studies 
might be due time difference and the scope of data collection.   

Similarly, Orubuloye and Caldwell (2011) in a related study revealed that the Child-Killer 
Diseases account for than 70 percent Under-Five Mortality, while this study revealed that the Child-
Killer Diseases account for 26.6 percent of the overall variation in the Under-Five Mortality. This can 
be acceptable due to the fact that; may be Adamawa state government is succeeding in reducing the 
Under-Five Mortality due to Child-Killer Diseases by timely and adequately provision of vaccine, 
well trained health personnel, encouraging sanitation and good hygiene in the State.  

Lukman & Umaru (2017), also explained that there exists a causal relationship between the 
deaths due pneumonia, diarrhea, measles and tetanus on Under-Five Mortality with 3.233, 1.038, 
5.197 and -3.505 respectively in Adamawa State Nigeria, while this study revealed that the causal 
relationship between the deaths due pneumonia, diarrhea, measles and tetanus on Under-Five 
Mortality with 6.46, 0.27, 2.38 and -6.56 respectively. The two studies are in agreement with positive 
causal relationship between the deaths due pneumonia, diarrhea, measles and negative causal 
relationship between the deaths due tetanus on Under-Five Mortality.  

Jalal-Eddeen (2014), investigated that the Under-Five Mortality due tetanus infection in 
Adamawa State were found to be 4% in 2008, 8% in 2009 and 12% in 2013, this study reported that 
the Under-Five Mortality to tetanus infection are 0% in 2020, 0% in 2021 and 9% in 2022.  WHO (2011) 
reported that the mortality rate of tetanus, pneumonia, and diarrhoea in 2004 among children below 
the age of five years are 49, 13, and 21 per 1000 live births respectively, while this study investigated 
that the Under-Five Mortality due to tetanus, pneumonia and diarrhoea 2020 are 0, 7 and 20 
respectively. The higher variation in Somalia might be due to the civil war for many years which 
lead to unstably governance to fight the diseases and poverty.  

 
CONCLUSION  
 

Polio needs to be excluded from the Five Child-Killer Disease since the investigation shows that 
no deaths associated with polio disease for the period under review in the study area. Based on 
findings, the deaths due to the Five Child-Killer Diseases considered in this study contributed 26.6% 
on the overall Under-Five Mortality and the contribution is also statistically insignificant. This 
implies that there is an extraneous variable that are influencing the UnderFive Mortality in the study 
area.  
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The regression model for future Prediction/forecast of Under-Five Mortality in the study area 
is statistically insignificant. The model also explained that; at zero deaths due to the Five ChildKiller 
Diseases, the Under-Five Mortality is more than 105 deaths in the study area.  Despite the number 
of immunization levels are increasing year by year, the model also revealed that; the immunization 
level has a negligible and insignificant relationship on Under-Five Mortality in the study area.   

Since the study has revealed that; Pneumonia and Diarrhoea associated insignificantly with 
Under-Five Mortality, Adamawa State Government need to implement the Global Action Plan for 
Pneumonia and Diarrhoea (GAPPD) with immediate effect as campaigned by WHO and UNICEF. 
Both government and individual should promote adequate nutrition as a key factor to improve 
children’s natural defenses against Child-Killer Diseases, starting with exclusive breastfeeding for 
the first 6 months of life.  

Adamawa State Primary Health Care Development Agency (PHCDA), whose primary 
responsibility among orders is to curb and reduce the spread of Child-Killer Diseases among 
vulnerable children of age; needs to revise and strategies their act plans, despite fact that the Cause-
effect of deaths due to the Five Child-Killer Diseases on Under-Five Mortality is low.  
Addressing environmental factors such as air pollution, encouraging sanitation and good hygiene 
in crowded area would be an ideal solution to reduce the outbreak of the Child-Killer Diseases in 
the study area. Children infected with HIV/AIDs should be given daily medication to reduce the risk 
of contracting the Child-Killer Diseases.  
 
Acknowledgement 
The authors are grateful to Adamawa State University, Mubi and TETfund for financial intervention under the 
Institutional Based Research (IBR) grand (Reference Number TEFT/DR&D/UNI/MUBI/RG/2023/VOL. 1).   
 
Author Contributions  
All authors have real contributions in completing this manuscript. 
 
Funding 
This research received funding from Adamawa State University, Mubi and TETfund. 
 
Conflicts of Interest 
The authors declare no conflict of interest.  
 
REFERENCES  
 
Abiola, A. (2015). Child mortality in Nigeria. Fitila Explanatory and data journalism, published in 

Health February, 2015.   www.fitila.ng/child-mortality Nigeria. 
Esangbedo D. (2010) http://www.nigerianbestforum.com/blog/%E2%80%98nigeria-has edicine 

and medical sciences, 17(3), 181-185.  
Jalal-Eddeen, A. S. (2014). Prevalence of Neonatal Tetanus in North-eastern Nigeria. Walden 

Dissertation and Doctoral Studies. http://scholarworks.waldenu.edu/dissertations  
Liu, L., Johnson, H. L., Cousens, S., Perin, J., Scott, S., Lawn, J. E. & Mathers, C. (2012). Global, 

regional, and national causes of child mortality: an updated systematic analysis for 2010 with 
time trends since 2000. The Lancet, 379(9832), 2151-2161.  

Lukman, N. & Umaru, W.H. (2017): Prevalence of Five Child-Killer Diseases and Under-Five 
Mortality Rate in Adamawa State, Nigeria. KIU Journal of Social Sciences Copyright©2017 
Kampala International University Uganda ISSN: 1996902-3; 3(1): 13–20. 1, March, 2017  

Mathews, T. J., & MacDorman, M. F. (2011). Infant mortality statistics from the 2007 period linked 
birth/infant death data set. National vital statistics reports: from the Centers for Disease Control and 
Prevention, National Center for Health Statistics, National Vital Statistics System, 59(6), 1-30.  

http://www.fitila.ng/child-mortality
http://www.fitila.ng/child-mortality
http://www.nigerianbestforum.com/blog/%E2%80%98nigeria-has-highest-pneumonia-burden-in-africa%E2%80%99-%E2%80%93-second-highest-worldwide/


Sigma&Mu: Journal of Mathematics, Statictics and Data Science September 2024, Volume 2, Issue 2, 44-52 
 

52  

Norman, P. E., Spilsbury, K., & Semmens, J. B. (2011). Falling rates of hospitalization and mortality 
from abdominal aortic aneurysms in Australia. Journal of vascular surgery, 53(2), 274-277.  

Okechukwu D.A., Benedict N.A., John O.U. (2015). Trends and disparities in infant and child 
mortality in Nigeria using pooled 2003 and 2008 demographic and health survey data, 
published in sage journals 19th October, 2015. 
sgo.sagepub.com/content/5/4/2158244015611936.figures-only  

Onyiriuka, A. N. (2011) Clinical profile of children presenting with measles in a Nigerian Secondary 
health-care institution. http://www.academicjournals.org/JIDI.     

Orubuloye, I. O., & Caldwell, J. C. (2011). The impact of public health services on mortality: a study 
of mortality differentials in a rural area of Nigeria. Population Studies, 29(2), 259-272.  

UN. (2013). United Nations, The Millennium Development Goals Report 2013, 2013,  
http://www.un.org/millenniumgoals/pdf/report-2013/mdg-report-2013-english.pdf. 

UNICEF. (2024). Unicef for every Child. Monitoring the Situation of Children and Women. 
https://data.unicef.org/topic/child-survival/under-five-mortality/  

UNICEF, WHO, UN & World Bank Group. (2018). Level and Trends in Child Mortality. Report 2018 
Estimates Develop by the UN Interagency Group for Child Mortality  
Estimation.https://data.unicef.org/wp-content/uploads/2018/10/Child-MortalityReport-
2018.pdf  

UNICEF, WHO, UN & World Bank Group. (2022). Level and Trends in Child Mortality. Report 2018 
Estimates Develop by the UN Interagency Group for Child Mortality  
Estimation.https://childmortality.org/wp-content/uploads/2023/01/UN-IGME-ChildMortality-
Report-2022.pdf  

WHO. (2011). Child mortality and morbidity in Somalia  
  http://reliefweb.int/sites/reliefweb.int/files/resources/layout_childhealth_9mar.pdf  
WHO. (2015). World Health Organization Report, Global health observatory (GHO) data,  2015, 

http://www.who.int/gho/child health/ health/mortality/mortality under five text/en/.  
WHO. (2021). Children: improving survival and well-being,” 2020. Accessed: Jun. 13, 2021.  [Online]. 

Available: https://www.who.int/news-room/fact-sheets/detail/ childrenreducing-mortality  
 

http://www.un.org/millenniumgoals/pdf/report-2013/mdg-report-2013-english.pdf
http://reliefweb.int/sites/reliefweb.int/files/resources/layout_childhealth_9mar.pdf
http://reliefweb.int/sites/reliefweb.int/files/resources/layout_childhealth_9mar.pdf
https://www.who.int/news-room/fact-sheets/detail/
https://www.who.int/news-room/fact-sheets/detail/

