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ABSTRACT 

Childhood mortality remains an issue of public health concern in Nigeria. Accurate estimates of 

childhood mortality are useful indices for combating the menace of child mortality in various 

regions of the country. They are useful in planning, implementation and evaluation of health 

programmes. Numerous studies have been conducted on provision of childhood mortality 

estimates in Nigeria using both direct and indirect methods, the use of the Heligman Pollard 

model have not been extensively documented in Nigeria. Thus, this study provided estimates of 

childhood mqrtality for Nigeria and its geopolitical zones using the Helign1an Pollard model. 

Demographic parameters \Vere estimated from Nigeria Demographic and Health Survey. 

Information on children ever born and children dead were used for child mortality estimation, 

while adult mortality was estimated using survival of siblings method. The childhood and adult 

mortality estimates \Vere linked using the logit life table system. Mortality estimates of the 

Heligman pollard model were generated by applying tl1e fitted values of probability of death 

obtained from the life tables into the Heligman pollard model formula. 

There were regional variations in the levels of infant and under-five mortality in Nigeria. The 

infant and under-five mortality were highest in the North West and least in South West. There 

\Vas a downward trend in the survivorship probabilities as age increased. The age patterns of 

childhood and adult mortality were similar across all regions. The estimated life expectancies 

varied among the regions with North Central having a life expectancy of 59, North East - 62, 

North West - 60, South East - 59, South South - 63 and South West- 65. Life expectancy from 

birth in Nigepa was 58 years. The probability of dying at infancy was 0.075, 0.089 and 0.106 in 

the northern regions of the country and 0.072, 0.072 and 0.058 in the southern regions 

respectively. 

ChiJdhood mortality estimates in Nigeria obtained from the Heligman Pollard model \Vere lligh. 

although the pattern of childhood mortality was found to be similar across tl1e regions 1n Nigenn 

but variation exists 1n the childhood mortality estimates. Whtie govemtnenl sl1ould not relent 

their efforts 1n alleviating childhood mortality 1n Nigeria, n1ore attention should be focused on 

children who live 1n the North East and North West pArt of N1gcnn 

Keyword: Childhood mortality, Survivorship probnb1ltty, I lclign1nn-Potlnrd, 

\Vord count: 369 
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CHAPTER ONE 

INTRODUCTION 

1.1 . BACKGROUND OF THE STUDY

Under-five mortality remains an issue of public health concern. Global under-five mortality rate 

in year 2015 was 43 deaths per 1000 live births, representing 5.9 million under five deaths 

worldwide ir\ year 2015. Sub Saharan Africa is the region with the highest under five mortality 

rate worldwide (United Nations, 2015). Under-five n1ortality rate in Sub Saharan Africa in 2015 

was 83 deaths per 1000 live births. Thus, sub Saharan Africa is the highest contributor to under­

five mortality globally with 49.6 % share in global under-five deaths (United Nations, 2015). 

In Nigeria, child mortality remains an issue of public health concern; Infant mortality (1 qo) is the 

probability that a baby will die before his/her frrst birthday while Under-5 mortality (5qo) is the 

probability of dying between birth and the fifth birthday. Infant and under-five mortality rates 

recorded in the recent Nigeria Demographic and Health Survey were 69 deaths perlOOO live 

births and 128 deaths per 1000 live births respectively (NPC & ICF Macro, 2014). Previous 

studies conducted in Nigeria have shown that there are significant spatial differences in infant 

and under five mortality rates among the geopolitical regions in Nigeria (Aigbe and Zannu, 2012, 

Adedini et al, 2015) 

To solve problems of mortality generally, timely and accurate statistics are required. A study by 

Verhulst in 2016 showed that the most reliable data source for tracking progress on under-five 

mortality rate 1s the vital statistics registration system. Unfortunately, few developing countries 

have civil registration systems that are complete enough to provide accurate measures of child 

mortality (Hill and Pebley, 1989). Consequently, several metl1odologies have been proposed for 

chjldhood mortality measurement for countries with limited data and poor datn quahty Child 

mortality rates can be estimated directly from vital statistics reg,strnllon systcn1, censuses, nnd 

health surveys or indirectly, using indirect techniques of dcn1og1nph1c n1cnsurcn1cnts (Sil, n, 

2012) One of such techniques known :is f fcligrnun pollnrcl n1ocll·I ,vns used in this stud, 
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Demographic models are an attempt to represent demographic processes in the fonn of a 

mathematical function or they can be described as a set of functions relating two or more 

measurable demographic variables (United Nations, 1983). The primary purpose of modeling is 

simplification that is to reduce a confusing mass of numbers to a few, intelligible basic 

parameters. The characteristics of a mortality model include; smoothness, parsimony, 

interpolation, comparability, suitable for forecasting and trends and Analytic manipulation 

(Congdom 1993 in Mazzuco and Scarpa, 2014). 

The Heligman pollard model used in this study is an eight-parameter 'law of mortality', that 

graduates a set of age-specific probabilities of dying fro1n the standard set of five-year age 

groups into a set of single-year probabilities of dying which makes it suitable for mortality 

analysis and forecasting (Rogers and Gard, 1991 ). The eight parameter Heligman pollard model 

has three components that reflect the age pattern of mortality in childhood, young adulthood and 

older ages (Booth and Tickle, 2008). This study uses all the components of the model. 

The general formular of the model is 

qx/px = A(x+B)c 

+ De-E(lnx-l11F)2 + G
Hx

(1) 

The model also has alternative forms which are applied to match the data available for estimation 

and they lead to improvements in the model fit (Heligman and Pollard, 1980). qx is the 

probability that a person aged exactly x will die within one year, Px= 1 -qx and A, B, C, D, E, F, 

G and H are the parameters to be estimated. Each parameter has a demographic interpretation 

(Heligman and Pollard 1980; McNown and Rogers 1989; Rogers and Gard 1991). 

Parameter A represents the level of child mortality and is nearly equal toq1, para1neter B is the 

difference between age O and I mortality probabilities, parameter C measures the decline m 

mortality dunng childhood that is the rate at which child adapts to its environment. Parnn1eter D 

represents the level (or height) of the mortality hump, parameter E ts inversely relnted to the 

width of  the mortality hump, parameter F is the location of the n1ortol1ty hu1np on the ngc n,11,, 

Parameter G measures Late life mortality, 1t 1s the 1nlcrccpl of Gon1pcrt1 curve nt nge O ,, hale 

parameter JI is the slope of Gompcrl7 curve (Shnrrow cl nl, 20 I J; I l�ltgn111n nnd P0lln1\I, 1 <>�O). 
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The geographical focus for this study is the six geopolitical zones in Nigeria, with the aim to 
I 

estimating the probability of death at childhood ages. The Heligman Pollard model was 

developed by Heligman and Pollard in 1980 to study the age pattern of mortality and it has been 

used to model mortality in a variety of contexts. The Heligman Pollard model has been used in 

the United States of America by Mode and Busby and in Sweden by Hartmann. The Heligman 

Pollard model is difficult to fit and its parameters are highly correlated thus there is colossal 

problems of identifying specific parameters (Sharrow et al, 2013). This problem is often solved 

by using strategies that improve model fits and numerical properties (Jones, 2005). One of these 

strategies is the Bayesian fit used by Sharrow et al in 2013 and Emilidba and Danardono in 2017. 

1.2. STATEMENT OF THE PROBLEM 

Sub-Saharan Africa region has the highest under-five mortality rate worldwide and it is the 

highest contributor to under-five mortality globally with 49.6 % share in global under-five 

mortality (Uµited Nations, 2015). Half of under-five deaths in the globe occur in Nigeria and 

four other countries. After India (21 %), Nigeria contributes 13% to under-five deaths globally 

(United Nations, 2014). The most reliable source of data for tracking progress on under-five 

mortality rate is the vital statistics registration system (Verhulst, 2016). Unfortunately few less­

developed countries have civil registration systems that are complete enough to provide accurate 

measures of child mortality (Hill and Pebley, 1989). 

Inaccuracy of census counts and incompleteness of vital registration system are challenges to the 

estimation of mortality rates in Nigeria. Thus, there is likelihood that the available estimates of 

childhood mortality m Nigeria could be mix-presented and at times different methodologies 

which produce conflicting results are applied. This suggests that there is likely to be a gap 

between childhood mortality estimates available in literature and the true picture of current 

childhood mortality s1tuat1on in Nigeria. Since the accurate measurement and estimation of 

mortality levels, trends, causes, and differentials is a cornerstone of public hcnlth (l\lnthen, 

and Boenna,1 2010), this poor stallstrcs hinders progress to\vards child n1ortnl1ty reduction and 

gcncrc1l health improvement. Studies also reveal thnt there nrc s1gnilicnnt spnttnl chflercncL·s 1n 

infant and under five mortality rates an1011g the gcopolit1c11l rl!gtons 1n N1g,L'ttn ( \tghl· nnd 

Zannu, 20 I 2, Adc<lin1 ct al, 2015), 
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Mortality information is commonly available and most appropriate in 5 year age groups due to 

errors in data collection thus there is a gap in knowledge of the probability of death at specific 

ages (Ibrahim 2008). This informs the need for a more reliable means of mortality estimation in 

Nigeria in order to obtain more accurate estimates that best describes mortality at childhood ages 

for each geopolitical zone in the country. 

1.3.RESEARCH JUSTIFICATION 

The issue of childhood mortality has been over flogged by researchers in Nigeria, but in most of 

these researches, the univariate, bivariate and multivariate methods of analysis are often used to 

assess the levels and detern1inants of childhood mortality (Adedini et al, 2015). The use of the 

Heligman pollard model for mortality estimation in exploring the age pattern of mortality is yet 

to be documented in Nigeria. There are several issues underlying data used in derivation of 

estimates of the under-five mortality rate fron1 Nigeria. The country has abundant data but wide 

variations in rates and trends between data sources (United Nations, 2014). The disparity in 

estimates of childhood mortality from different methods necessitates an approach that will 

represent preyailing and contemporary mortality pattern in Nigeria. 

Hartmann concluded that the Heligman Pollard model is the best existing demographic model for 

estimating mortality at all ages and is an efficient means of generating life table models for use 

in population projection (Sharrow et al, 2013). In the discussion of the Heligman Pollard model 

by Kostaki; he concluded that the model provides a satisfactory representation of the age pattern 

of mortality (Sharrow et al, 2013). The model is most suitable because it engages the use of 

several parameters. The results of th.is study shall also contribute to a growing literature on the 

effective use of the Heligman Pollard model in estimating infant and under-five n1ortality nnd 

mortality through adult ages. 
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1.4. RESEARCH QUESTIONS 

1. What are the levels of infant and under-five mortality across the geopolitical zones in

Nigeria?

2. What are the regional estimates of life table functions in Nigeria?

3. What are the Heligman Pollard model estimates of infant and under-five mortality in

Nigeria?

1.5.0BJECTIVES OF THE STUDY 

1.5.1. GENERAL OBJECTIVE 

To estimate regional differentials in under-five 1nortality in Nigeria, using tJ1e Heligman Pollard 

model. 

1.5.2. SPECIFIC OBJECTIVES 

1. To determine the level of infant and under-five mortality across the regions in Nigeria.

2. To provide regional estimates of life table functions in Nigeria.

3. To assess the use of Heligman Pollard model for under-five mortality estimation in Nigeria.
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CHAPTER TWO 

LITERATURE REVIEW 

This section is made of three components, the childhood mortality situation globally, childhood 

mortality situation in sub-Saharan Africa and childhood mortality trends in Nigeria. It also 

include records of the use of the Heligman Pollard n1odel in different part of the world, sub­

Saharan Africa and Nigeria. 

2.1. CHILDHOOD MORTALITY SITUATION GLOBALLY 

Mortality is the cessation of all biological functions that sustain a living organism while 

mortality rate, also known as death rate is the proportion of deaths in a population. Mortality is a 

major factor that influences population reduction. It is one of the 3 major components of 

demography. Mortality rate can be measured in several ways for various sub units of the 

population. Child mortality rates are useful indices in measuring the level of child health, socio­

economic development and defming the quality of life of people in a population (Adebayo and 

Fahrmeir, 2002). 

Globally, around 7 million under-five deaths were recorded in 2011 (UNICEF, 2012). This 

estimate reduced to 6·3 million under-five deaths per 1000 live births in 2013 (UNICEF, 2013). 

Child mortality remains an issue of global concern thus several efforts is put in reducing 

preventable child deaths globally. Decline in infant and child mortality have been achieved 

globally over the years, global under-five mortality rate dropped by 53 %, from 91 deaths per 

1,000 live bi,-ths in 1990 to 43 deaths per 1,000 live births in 2015. Over the same period, the 

annual number of under-five deaths dropped from 12.7 million to 5.9 million (United Nations, 

2015) Though progress is being made in reducing child mortality at the global level, Southern 

Asia and sub Saharan Afnca region still require urgent support in reducing child n1ortahty ns 

these areas have the highest burden of child mortality. 

Southern Asia has the second highest under-five n1ortality rntc 1n the world ,, 1th I in 19 ch1ldrl.'n 

dying before their fifth birthday (United Nnt1on�. 2015). I he undl·r-h,c n101tul1ty rah..· 1n 

Southern Asia region as at 2015 \Vas 51 dcnths per 1,000 live births conscqut·ntl) thr�c 1n IO 
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global under-five deaths occur in Southern Asia. The three leading causes of childhood mortality 

are preterm birth complications, pneumonia, and intra partum-related complications. Reductions 

in pneumonia, diarrhea, and measles collectively accounted for half of the 3·6 million fewer 

deaths recorded between 2000 and 2013. Nigeria, India, Democratic Republic of the Congo, 

Pakistan, and China collectively accounted for half (3.754 million) of global under-five deaths in 

2010 (Liu et al, 2012). If present trends continue, it is projected that 4·4 million children younger 

than 5 years will die in 2030. Also, it is projected that sub-Saharan Africa will have 33% of the 

child births and 60% of child deatl1s in 2030, compared with 25% child births and 50% child 

deaths experienced in 2013 (Liu et al, 2015). 

The Relative risk (RR) of mortality is highest in Africa con1pare to other regions of the world; it 

is about seven times higher tl1an the levels obtainable in most high-income countries (Patton et 

al, 2009). The top five causes of this n1ortality include HIV/ AIDS, lower respiratory tract 

infection, diarrhea infection, malaria and strokes (World Health Organization, 2016). The 

leading causes of death in Africa mentioned above are aggravated by numerous factors spanning 

the social, economic and political facets. Poor environmental conditions during periods of 

political instability also results in massive loss of lives and increase in the number of orphans and 

vulnerable population. 

Sub-Saharan Africa is the region with the highest under-five mortality rate in the world. 1 child 

in 12 dies before his or her fifth birthday, far higher than the average ratio of 1 death in 147 live 

births obtainable in high-income countries (United Nations, 2015). Majority of countries with the 

highest levels of child mortality are located in sub-Saharan Africa. Following the increase in tl1e 

global average annual rate of decline in under-five mortality from 1.8 percent in 1990 to 3.9 

percent m 2015, sub-Saharan Africa also experienced progress in under-five mortality reduction 

with rates of reduction increasing from 1.6 percent in 1990 to 4.1 percent in 2015 (Uruted 

Nations, 201 �). 

Despite this progress, sub Saharan Africa region still has the highest cluld n1ortahty rntc 0f 92 

deaths per 1,000 live births. The fertility rate 1n suh Sohnrnn A fr1c11 1s the h1phcst 11111011g reg10ns 

of the world with a rate of 4. 7 children pc1 won11111 (lJn1tccl Nnllon�. 20 I)) thus the rl'gton hn" 11 

very high population, large number of dcpcndcnls nnd high levels of pn, crt) \ c:01np1chcnsi, c 
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effort is thus needed to provide the necessary services to improve child survival (United Nations, 

2015). Considering the growing number of births and child populations in the Sub-Saharan 

region, Liu e
1

t al. (2015) predicted that the number of under-five children in sub-Saharan Africa 

will increase by an extra 26-57 million, from 157 million in 2015 to between 183 and 214 

million in 2030. This implies more child deaths if the current trends of population growth are not 

averted. It is also projected that by 2050 close to 40 percent of all births will take place in sub­

Saharan Africa, and 37 percent of children under age five will live in this region. Thus, the 

number of under-five deaths could increase in the region (Liu et al, 2015). 

High global childhood mortality rate has been an issue of public health concern. As a result, 

several studies have been carried out to unveil the situation, study trends and find lasting and 

reliable solutions to the problem of child mortality. To solve problems of mortality generally, 

timely and accurate statistics are required. The most reliable data source for tracking progress on 

under-five mortality rate is the vital statistics registration system (Verhulst, 2016). Often times 

tl1ese statistics are only available in developed countries with working vital statistics registration 

systems and regularly updated population registers. This poses challenges in majority of the less 

developed countries where this system does not exist or is incomplete. Good quality data are not 

readily available consequently there is dependence on demographic and health survey data. 

With the availability of survey data, it becomes easier to model mortality pattern in countries 

where quality data are lacking. Different mathematical models have been designed for this 

purpose including the use of model life tables. Heligrnan Pollard model is one of these 

methodologies. The Heligrnan pollard model is a single expression that describes the probability 

of death for all ages (Ibrahim, 2008). The model was proposed by Heligman and Pollard in 1980, 

it 1s a law of mortality which was fit to post-war Australian national mortality data (Heligman 

and Pollard, 1980). The Heligman Pollard model is an eight parameter mortality model 

encompassing the entire lifetime of a human life (Jos, 2014). The idea behind the Hehgma11 

pollard model is to decompose the odds that a person of age (x) will die before rench1ng nge 

(x+ I) (Dcllaportas et al, 200 I), 

The basic cu�e of the model is 

qx/px = A<x+n)' + De ,:c1n,--l11F)
1 
+ Gllx ( I)
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Where qx is the probability of dying ,vithin one year for a person at exact age x (qx only take 

values between O and I ).pxis the probability of surviving within 1 year for a person at exact age 

x given aspx = (1-qx). The 1nodel contains three tenns and eight parameters (A,B,C,D,E,F,G,H) 

all of which has demographic interpretations (Heligman and Pollard, 1980). The parameters do 

not only describe the level but also the shape and location of mortality (Sharrow et al, 2013). The 
I 

curve is continuous and applies across all age range (0.'.S x.'.Soo) and is flexible enough to fit 

various patterns of mortality obtainable in different populations. The use of the ratio qxf PxOn the 

left-hand side of the equation has the advantage that qx must lie between O and I for all x, and it 

improves the fit at older ages (Heligman and Pollard, 1980). 

The Heligman Pollard model decomposes the age pattern of mortality into three tenns, each with 

a small number of parameters to control it. Three parameters (A, B & C) describe child 

mortality, Parameters D, E & F describe a very flexible 'accident' hump typically occurring in 

young adulthood and two parameters (G & H) describe mortality at older ages (Sharrow et al, 

2013). The first term which is a rapidly declining exponential reflects the fall in mortality during 

the early childhood years as the child adapts to its new environment and gains immunity. 

Parameter A, which is approximately equal to q 1, measures the level of mortality, parameter B is 

an age displacement to account for infant mortality. B measures tl1e location of infant mortality. 

Parameter C measures the rate of mortality decline in childhood that is the rate at which a child 

adapts to its environment. The higher the value of C, the faster mortality declines with increasing 

age (Heligman and Pollard, 1980). 

The second term of the Heligman Pollard model is the accident tenn; it consists of parameters D, 

E and F. It reflects accident mortality for males and accident plus maternal mortality for tl1e 

females. This 1rnplles additional mortality superimposed on the 'natural curve of n1ortality1

• The 

'accident hump' ts attainable in every population, and appears either as a distinct hu1np in tl1e 

mortality curve or a flatterung out of ilie mortality rates, usually located between ages 10 and 40 

Parameters D 1nd1cate the seventy, E represents the spread and F indicates locntlon. The ili1rd 

term in the model is the Gompertz exponential, which rcnccts the ncnr gcon1ctnc nsc tn 

mortality at the adult ages, and it represents senescent mortnl1ty It hns l\VO pnn1n1l'tcrs, G nnd 11. 

The parameter C, represents the base level of senescent 111011ah1y \\'lute pnnunl'tcr 11 rl'flcct. tht· 

rate of increase of that mortnlity 

, 
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The three components of mortality and their contribution to total mortality are illustrated 

graphically in the Figure below using Australian national mortality 1970- 1972 (males). 
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Figure 2.1: The graduated qx curve and its three components: Australian national mortality, 

1970-1972 males (Copied from Heligman and Pollard, 1980). 

In Australia, the Heligman Pollard model was used to graduate post-war national mortality. The 

data used for the graduation were number of deaths by age and sex for the three-year periods 

( 1946-1948, 1960-1962, and 1970-1972) and the mid-year census populations by age and sex for 

1947, 1961, and 1971. Central mortality rates by age for each sex were calculated as 

mx = /3Px 

Bxrepresents the number of deaths during the three-year period for persons aged and Px is the 

mid-year census population for persons aged x. The central mortality rates \Vere transformed to 

q
x 

values by the classical formula 

qx = 2mxf (2 + mx) 
Parameters A,8,C, .,fl \.Vere estimated by applying the least squares n1cthods using Gnuss-

Newton iteration. 1·hc function m1n1m1zcd was

8S 
S2 - \ (� - 1.0)2

L qx
X 0 
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The three components of mortality and their contribution to total mortality are illustrated 

graphically in the Figure below using Australian national mortality 1970- 1972 (males). 
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Figure 2.1: The graduated q
x curve and its three components: Australian national mortality, 

1970-1972 males (Copied from Heligman and Pollard, 1980). 

In Australia, the Heligman Pollard model was used to graduate post-war national mortality. The 

data used for the graduation were number of deaths by age and sex for the three-year periods 

(1946-1948, 1960-1962, and 1970-1972) and the mid-year census populations by age and sex for 

1947, 1961, and 1971. Central mortality rates by age for each sex were calculated as 

mx = /3Px 

Bxrepresents the number of deaths during the three-year period for persons aged and Px is tl1e 

mid-year census population for persons aged x. The central mortality rates were transformed to 

q
x 

values by the classical fonnula 

qx = 2mxf (2 + mx) 

Parameters A,8,C .. ,f-f were estimated by applying the least squares n1cthods using Gauss-

Newton iteration. The funcl1on m1n11n1zcd wns 

8S 

S2 '\"' (� - 1.0)2 

L qx 
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The three components of mortality and their contribution to total mortality are illustrated 
graphically in the Figure below using Australian national mortality 1970- 1972 (males). 
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Figure 2.1: The graduated qx curve and its three components: Australian national mortality, 
1970-1972 males (Copied from Heligman and Pollard, 1980). 

In Australia, the Heligman Pollard model was used to graduate post-war national mortality. The 
data used for the graduation were number of deaths by age and sex for the three-year periods 
( 1946-1948, 1960-1962, and 1970-1972) and the mid-year census populations by age and sex for 
I 94 7, 1961, and 1971. Central mortality rates by age for each sex were calculated as 

mx = /3Px 
Bxrepresents the number of deaths during the three-year period for persons aged and Px is tl1e 
mid-year census population for persons aged x. The central mortality rates were transforn1ed to 

qx 
values by the classical fonnula

qx = 2mxf (2 + mx) 
Parameters A,8,C, .,f f were estimated by applying the least squares 111cthods using Gnuss-

Newton iteration. The function min11n1zcd was 
8S 

S2 - � (� - 1 0) 2

L qx
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whereqx is the fitted value at age xand qx 
is the observed mortality rate. 

The graduated mortality probabilities provided adequate representations of the age patterns of 

mortality in Australia in all six cases (that is for both males and females within the three 

periods). Also, srnall amount of curvature, not accounted for by the Gompertz term, was evident 

in the data for the older adult ages. Two variations of the basic graduation formula to deal with 

this curvature were also presented in the study. 

The basic mortality curve suggested in equation 1 has a number of variations; from equation 1, 

ln(qxf Px) becomes a straight line with advanci11g age. As observed in the Australian females 

1946-1948, tpe least-squares fitting procedure produced an unusual 'accident hump' centered at 

age 53 and spread over a wide range. The true 'accident hump' near age 20 was almost non­

existent for this experience, thus the computer algorithm fitted a hump at the older ages to 

account for the curvature \vhich remained in the ln(qxf Px) curve at those ages. A small amount 

of curvature is also evident in the other data examined, hence the need for a variation of the 

equation (1) which addressed the problem. 

This led to the mortality curve (la) which is almost indistinguishable from the frrst equation. 

qx

= A(x+B)C + De-E(lnx-lnF)"Z + GHx / 1 + GHx (la) 

Equations 2 and 3 were also considered because of the residual curvature evident in the data 

examined. 

qx 

= A(x+B)l'c + De-E(lnx-lnF)2 + GHx / (1 + KGHx) (2) 

qx
= A(x+B)"c + ve-E(lnx-lnF)2 + GHx

K I (1 + GHx
K

)

The variations lead to improvements in the fit, especially at the older ages. Hchgn1nn nnd Pollnrd 

concluded that the model dcscnbes the age pattern of n1ortnhty ndcquntcl) for n vnrtct\ of 

experiences. The curve gave an adequate rcp1c�cntnt1011 of post \vnr Aust111hnn n1ortnlit) f()r 

males and females and the curve itself 1n1gh1 possibly he used ns n hnsl' fen 11 111(,dl·l hfc t'lbll' 

system (Hcligman and Pollard, 1980} 
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I 

In the United States, the late life component of the Heligman pollard model was used to smooth 

combined death rates at ages 66 to 100 years, while preparing the 1999 to 2001 decennial life 

tables (Wei et al, 2008). Data used in the study include population data by age at census, 

Medicare data for deaths and population for ages 66 years and over, deaths in a 3-year period 

classified by age at death, extracted from National Vital Statistics System (NVSS) and births for 

each of the years from 1997-2001. The Heligman pollard formula used ii1 the study was 

qX C 

-- - A(x+B) + D exp[-E(logx - logF)2] + GHx

1-qx 

The third component the Heligman-Pollard model was found to provide a better estimate of 

mortality patterns at the older ages than the lmearized �- The Heligman pollard non-linear 

smoothing procedures unlike the straight line metl1od provided a more flexible and robust fit of 

the observed data and the mortality rates predicted appeared more reasonable. 

The qx was fitted with the model: 

qx 

1-qx 

The model was estimated with the SAS nonlinear weighted least squares procedures. The 

Heligman pollard non-linear smoothing procedures unlike the straight lme provided a more 

flexible and robust fit of the observed data and the mortality rates predicted appeared more 

reasonable (Wei et al, 2008). 

Studying the efficiency of the Heligman pollard model in relation to 3 other models; the Siler 

model, Mode and Busby model and Mode-Jacobson model, Gage and Mode in 1993 carried out 

the research to determine if models that incorporate accident hump represent the age pattern of 

human mortality more efficiently than simple model like the Siler model. This test ,vas earned 

out by companng the goodness of fit of the respective models. Independently, the Hehgmnn 

pollard model fitted 4 life tables slightly better than the Siler rnodcl fits nnd the Siler n1odcl 

significantly fitted 2 life tables than the Jlchgman pollnrd n1odcl 1'hc) nlso stoled thot the 

Heligman pollard model fitted perfectly nt ogcs I to 50 nncl fitted poorly nl oldL·r ngt·� ((,ngt· und 

Mode, 1993). 
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In a study of mortality among Malaysian males and females using empirical data sets of 

Malaysia population, the abridged life tables for the Malaysian population in year 1991 - 2000 

for both males and females were collected. The Heligman Pollard model was used to estimate 

one year probability of dying from the five year probabilities given in the abridged life table. The 

Matrix Laboratory Version 7.0 software was used to fit the model. The mathematical function of 

the model used was 

qx c X - = A(x+B) + D * exp( -E (ln(-))2) + GHx

px F 

Where qx is the probability that an individual who has reached age xwill die before reaching age 

x+ 1, Px= 1 -q
x

and A;B;C; .... ;H are the positive parameters to be estiinated. As part of the 

expansion process, the parameters of tl1e Helig1nan and Pollard model were estimated first by 

minimizing the sum of squares using tlie equation 

52 = � 
(

nqx - 1)2
f nqx

Since the purpose of the study is to analyze mortality rate for persons aged 10 years and above, 

only the second and third tem1 of the model was utilized. 

qx (X) px = D * exp(-E(ln F )2) + GHx

Thus only five parameters of the model (D;E; F;G and H:) was utilized. 

The first step \Vas obtaining the abridged nq
x 
values which were given in the abridged life tables 

and fitting the values to equation the equation above. The Matrix Laboratory Version 7.0 

software was then used to solve the nonlinear equations. By inserting tl1ese estimated values of 

the parameters into the equation, the one year probabilities of dying thnt is q'(,vas est1n1atcd 

Thus, the author concluded the Hchgman Pollard model 1s the best existing dcn1ogmpluc n1odcl 

of mortality at all ages and is an efficient means of gencrut1ng h fc tnblcs n1odcl, for c,nn1plc for 

use of population projection as the model provides quite n snt1slncto1y rc:prc:scntallon of th1: ,1gr 

pattern of mortality (Jbrah1m 2008). 
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The Heligman pollard model was used by Ozeki in 2005, to fit eighteen Japan Life tables from 

1891 to 2000. The results were used to project the Japan Life Table for 2025 (Ozeki, 2005, in 

Jos, 2014). Jos, I. B estimated the parameters of Philippine, Malaysia, Singapore and Thailand 

life tables adopting the procedure suggested by Ozeki 

in his study of Japanese population in 2005. The Heligman pollard formula applied was 

µ(x) = A(x+B)c 
+ De-E(lnx-lnF)2 

+ GHx

,vhere A, B, C, D, E, F, G, I-I are the model parameters, x represents age, and µ(x) is the force of 

mortality. The estimates of the parameters ,vere obtained by minimizing the sum of squares 

using the equation: 

L
w qx 

s = (-- 1)2

x=O qx 

qx represents the probability that a person aged x will die on or before attaining age x+ 1 for the 

observed data. The limiting age of the table was denoted by ro. The solver add-in of Microsoft 

Excel ,vas used to determine the estimates and graph of log q
x 

given by the model and the 

observed data was plotted for the four countries. 

Emilidha and Danardono in 2017, Modeled hospital mortality data using the Heligrnan-Pollard 

model with R HPBayes. The number of patients who died at age x, (d
x
) and the total number of 

patients alive at that age (lx), (both male and fe1nale patients) was drawn from the in patient 

records dunng the period of 2010-2014 in a general hospital in Sragen Java, Indonesia and were 

used to model the hospital mortality pattern across the whole life span (0-103 years) using the 

HP bayes. The Heligman Pollard formula used in the study was: 

qx = A(x+B)
c + D exp[-E{log(.:)}2] + GHx

1- qx F 

Where Qx 1s the probability of dying ,vith1n I year for a life ogcd x, ond A. R, C ..... 11 nrc 

parameters to be estimated q;rt'> constructed by adding thrct: n1oclcls representing child, l'.trl, 

adult and adult mortality. The Dnycsian Melding with lnorl.:n1t.•ntnl tv11xtur� ln1po111111cl· �1u11phng 
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which has been implemented in the R library HPbayes were used to estimate the HP parameters 

given the hospital mortality data. The hospital mortality rate is similar to the general Indonesian 

mortality rate. The study found that the pattern of mortality among patients \.Vho are children is 

similar to the mortality pattern in the general population while mortality pattern in the early adult 

and adult ages is higher than what is attainable in the general population. The study concluded 

that and the risk ratio and mortality pattern for male patients is higher than female patients. 

Thatcher et al, 2001 studied the force of mortality at Ages 80 to 120 matched different 

mathematical models of the force of 1nortality at high ages and attempts to use the best 

performing n1odels to draw conclusions about mortality at 120 years. This study was based on 

the Archive of Population Data on Ageing held at the University of Odense, which contains all 

the available official statistics on deaths at ages 80 and over for 30 countries since 1960. Six 

models were selected for comparison, the logistic n1odel, Kannisto model and a quadratic model, 

the Gompertz and Weibull models were \.veak since they fall short of efficiently estimating 

mortality at high ages. The Heligman-Pollard model was also predicted to overshoot at high 

ages. Data were collected and models were fit to each country's data over the entire age range 80 

years and over, graphical results were also presented tl1at confmn the above. 

Njenga and Sherris used Bayesian vector autoregressive n1odel to estimate the parameters of the 

Heligman Pollard model and fit the model to Australian data in 2011. Data for the study was 

obtained from Australian population data in the human mortality data base. The Heligman 

Pollard curve applied in the study is: 

The result of the study showed a steady decline in mortality of children ot age one nnd n1ortnlit)' 

in adult males was con&1stcntly higher than mortality 1n adult fcmnles w1th1n the stud) period 
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which has been implemented in the R library HPbayes \Vere used to estimate the HP parameters 

given the hospital mortality data. The hospital mortality rate is similar to the general Indonesian 

mortality rate. The study found that the pattern of mortality among patients who are children is 

similar to the mortality pattern in the general population while mortality pattern in the early adult 

and adult ages is higher than \vhat is attainable in the general population. The study concluded 

that and the risk ratio and mortality pattern for male patients is higher than female patients. 

Thatcher et al, 2001 studied the force of mortality at Ages 80 to 120 matched different 

mathematical models of the force of mortality at lugh ages and attempts to use the best 

perfonning models to draw conclusions about mortality at 120 years. This study was based on 

the Archive of Population Data on Ageing held at the University of Odense, which contains all 

the available official statistics on deaths at ages 80 and over for 30 countries since 1960. Six 

models were selected for comparison, the logistic 1nodel, Kannisto model and a quadratic model, 

the Gompertz and Weibull models were weak since they fall short of efficiently estimating 

mortality at high ages. The Heligman-Pollard model was also predicted to overshoot at high 

ages. Data \Vere collected and models were fit to each country's data over the entire age range 80 

years and over, graphical results were also presented that confmn the above. 

Njenga and Sherris used Bayesian vector autoregressive model to estimate the parameters of the 

Heligman Pollard model and fit the model to Australian data in 2011. Data for the study was 

obtained from Australian population data in the human mortality data base. The Heligman 

Pollard curve applied in the study is: 

The result of the study showed a steady decline in mortality of children at age one and n1ortalit)' 

in adult males was consistently higher than mortality tn adult fc,nnlcs \V1th1n the stud) period. 
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Peristera and Kostaki in 2005 evaluated the performance of kernel regression estimators used in 

graduation of mortality data using data for France, Japan and Sweden. They compared 3 kernel 

regression estimators; Nadaraya-Watson, Gasser-Muller and kernel weighted local linear 

estimators with the Heligman-Pollard model and its nine-parameter version in the context of 

mortality graduation. A total of 18 empirical data sets were used in the study. The Helign1an 

pollard model and its variant used is 

qx/px = A(x+B)
c 

+ Dexp(-E(l11x - lnF)2) + GHx

Px 

for x <= F 

for x> F 

Regarding the behavior of these estimators in comparison Pollard eight and nine-parameter 

models, the Muller estimate was superior at older adult ages, and offered suitable terms of both 

smoothness and fit. In most cases, the parametric smoothed the data especially at ages O to 30, 

but in data sets vvith accident hump. The 8 parameter version of Heligman Pollard does not 

adequately fit observed rates; this problem was addressed using the 9 parameter version of 

Heligman Pollard. 

According to Sharrow et al, 2013, the Heligrnan Pollard model has been used in the United 

States of America by Mode and Busby and in Sweden by Hartmann. The Heligman Pollard 

model is difficult to fit and its parameters are highly correlated thus there is colossal problems of 

identifying specific parameters (Sharrow et al, 2013). This problem is often solved by usrng 

strategies tha\ improve model fits and numerical properties (Jones, 2005). One of these strategies 

is the Bayesian fit used by Sharrow et al 1n 2013. Ability to produces s1nooth curves, ab1ltt) to 

interpolate and to extrapolate, possibility of formal manipulation, Parsimony, possession Clf 

interpretable parameters whose values can be cornpnrcd cns1ly, nhthty to t·nstl) cnpturc nnd 

reflect trends and mediate comparisons nrc the nclvnnlngcs of the l leltgn1nn pollnrct 111odcl 

(Delfaportas, 200 I), 

I r, 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



I 

2.2. CHILDHOOD MORTALITY SITUATION IN SUBSAHARAN AFRICA 

Under-5 mortality (5q0) is the probability of dying between birth and the fifth birthday (NPC & 

ICF Macro, 2014). About half of child deaths occur in Sub-Saharan Africa. Sub-Saharan Africa 

is a major contributor to child n1ortality statistic as more than two in five under-five deaths occur 

in the region (Black et al, 2003) Child mortality is a useful index of a nation's health conditions 

and as guide for structuring public health programs. Cltlld Mortality Rate is highest in low­

income countries, such as Sub-Saharan African countries since it is interwoven to social, 

cultural, economic, physiological and other factors. The high rate of infant and child mortality in 

the sub Saharan region shows a lo\V development of health program in the nation. Social and 

economic detenninants of infant and child mortality function through a common set of 

demographic mechanisms or proximate detem1inants to influence mortality (Mosley and Chen, 

1984). 

According to World Health Organization report in 2011, nearly half of global childhood 

mortality (42%) occur in sub Saharan Africa with about 25,000 under-five deaths occurring daily 

in South Asia and sub-Saharan Africa. The probability of death varies at different stages of life 

within the under-five age group, 60% of under-five mortality occurs at infancy, with the highest 

vulnerability at the first 24 hours of life, followed by the first week and the first month (Marx et 

al, 2005 in Adetoro and Amoa, 2014) Child mortality and malnutrition are vital socio-economic 

and demographic problems in sub-Saharan African countries, and they have great influence on 

development of the region (Adebayo, F. 2002). Some determinants of child mortality in sub 

Saharan Africa include wealth index and maternal education. Children born into poor 

households, experience highest levels of mortality compare to those born into rich households 

(Adetoro and Amoa, 2014). Poor hygienic conditions is a major driver of poor child health and 

survival, educated mothers are more likely to ensure a healthy environment, nutritious food nnd 

better living conditions for their children than their uneducated counterparts (Adetoro and \n100,

2014) Litera\e mothers tends to be healthier and arc more likely to cxpcr1cncc lo,,1:r n1ort11lity 

among their children at all age, (Pandey, 2009), 
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Reduction of child mortality is of vital in many populations and is the fourth of the United 

Nations' Millennium Development Goals (MDG4). The MDG4 is a drive to cut down the level 

of preventable child deaths in the participating countries. Through the efforts of government and 

well-meaning donor agencies, Sub-Saharan Africa has recorded a decline in the under-five 
' 

mortality rate, with the average annual rate of reduction increasing from 0.8% in 1990-1995 to 

4.2 % in 2005-2013. Despite this progress, the region still has the liighest child mortality rate of 

92 deatl1s per 1,000 live birt11s, more than 15 times tl1e average attainable in developed regions of 

the globe. It is projected that by 2050 close to 40% of all births will take place in sub-Saharan 

Africa and 3 7% of children under age five \vill dwell in tliis region. Thus, the under-five 

mortality rates could stagnate or increase \Vithout more progress in the region. The 2002 UHES 

in Uzbekistan presents that differentials in infant and cllild mortality are instigated by 

socioeconomic characteristics, place of residence, 1nothers' level of education, ethnicity and 

length of the preceding birth interval (Sullivan and Tureeva, 2002) 

Estimates of probabilities of dying between exact ages, for example x and x+n, are good 

measures of child mortality situation in any given population (Pebley and Hill, 1989) The 

Heligman Pollard model is a suitable model for estimation of age specific probability of death. 

One of the occasions where the model was used in sub-Saharan Africa is the study by Sharrow et 

al in 2013. He used the Heligman Pollard model to investigate the sex-age-specific changes in

mortality in a prospectively monitored rural population in north east South Africa. The data used 

in the study was obtained from the Agincourt health and de1nograpliic surveillance system 

(HDSS). Time-sex-age specific counts of deaths and person years for 1994-2007, aggregated into 

4 periods were used.The goal of the study was to develop new methods that can be useful in 

fittmg the Heligman Pollard eight-parameter model of age-specific mortality. Thus the Bayesian 

estunat1on method was adapted to estimate the parameters of the Heligman Pollard model. The 

Hellginan PolJard formular used in the study is: 

GHX

1 + Gf /X

Where x represents age qx ,s the probability of ch;nth nl age x, nncl 1\,(1 ·(, : : :11 nrt· L'tght 

flexible parameters that govern the shupe of 1hc n1or111hty curve. P111nn1L'lc1 \,I� nnd C nil hit\ L'
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domains between O and 1. He found that there was vivid increase in child mortality due to HIV 

and he was able to obtain the age sex specific pattern of increases in mortality. 

Hartmann in his study concluded that the Heligman Pollard model is the best existing 

demographic model for estin1ating mortality at all ages and is an efficient means of generating 

life table models for use in population projection. In the discussion of the Heligman Pollard 

model by Kostaki, he concluded that the model provides a satisfactory representation of the age 

pattern of m�rtality (Ibrahim, 2008). Thus, the Heligman pollard model for mortality estimation 

is a better model for assessing the true situation of mortality in a population. 
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2.3. CHILDHOOD MORTALITY TRENDS IN NIGERIA

Nigeria, the most populous country in Africa, is among countries with high levels of Under-Five 

Mortality in the globe. The under-five mortality rate in Nigeria is 128 deaths per 1000 live births 

in the year 2013 (NPC & ICF Macro, 2013). Nigeria has the highest reported number of under-5 

deaths in sub Saharan Africa (Ezeh et al, 2015). Nigeria is a country with diverse religions, 

ethnic groups, ecology, believes and values. Thus, there are variations in exposures and health 

outcomes in various regions of the country. There are substantial regional disparities in under­

five mortality in Nigeria. Community-level characteristics explain regional variations in child 

mortality, while individual-level factors are responsible for the regional variations observed in 

infant mortality (Adedini et al, 2015) The northern region of the country which is marked with 
I 

low maternal education and poor standard of living has the highest levels of under-five mortality 

in the country. Thus, Under-five mortality rates ranges from 90 per 1000 live births in the South 

West to 185 per 1000 live births in the North West (NPC & ICF Macro, 2014). Nigeria is the sub 

Saharan Africa country that contribute highest (13°/o) to global under-five mortality rate and 

together with India (21 %), Nigeria accounts for more tl1an a tl1ird of all under-five deaths 

worldwide (UNICEF, 2014). 

A number of factors are responsible for the high levels of under-five mortality observed in the 

country, including maternal and childhood factors, community and individual-level factors as 

identified by Adedini et al, 2015. Den1ographic characteristics of both mothers and children are 

major drivers of child survival (NPC & ICF Macro, 2014). Size of the child at birth, preceding 

birth interval, prenatal care provider, place of residence, maternal level of education, wealth 

mdex, media exposure and housing material type also influence child survival rates (Adebowale 

et al, 2013) Poverty, malaria, postnatal care and breastfeeding were the major determinants of 

child mortality in Oyo state in a study conducted by Bello and Joseph in 2014; HIV only 

mcreased chances of mortality. Maternal education, mothers occupation, wealth index, age at 

first birth and usual of place of residence have significant impact on child mortality 1n N1gcna 

(Adetoro and Amoo 2014). 

Nigeria is faced with several health challenges irrespective of the ndvnnces in n1l•d1cnl 

technology and efforts of medical cxpcn� (NPC & IC'r Mncro, ?OOQ) 'I hcsc include lugl1 rntt's 

of under-five mortality ( 128 deaths per I 000 live births), !ugh le\ els of tcl'nngt' prt·gntulC)' (23° 11 
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of young women aged 15-19 have begun child bearing), poor utilization of maternal health care 

facilities (Only 38% of deliveries are attended by a skilled birth attendants) poor pregnancy 

outcomes (such as stillbirth, spontaneous abortion and low birth weight), poor survival chances 

for the newborn and high unmet need for family planning (16% of currently married women 

have an unmet need for contraception in the country) (NPC & ICF Macro, 2014). 

Child mortality is a core indicator for measuring the level of child health and well-being in all 

nations (United Nations, 2015). Childhood u1ortality remains an issue of concern in every 

population thus several studies on the topic and relentless efforts of Health professionals and 

policy makers to combat the increasing childhood mortality rates. The logical strategies to reduce 

child mortality by two-thirds among children under the age of 5 years between the year 2000 and 

2015, known as the Millennium development goals was adopted by 195 countries but only 62 

countries met the target of a two-thirds reduction in Under-five Mortality rates (United Nations, 
I 

2014). Nigeria and many other developing countries did not meet this goal. The United Nations 

in 2015 adopted the Sustainable Development Goals in a bid to fulfill the promise of 

safeguarding the lives of children and ending preventable deaths of newborns and under-fives by 

the year 2030 (WHO, 2016). 

Adequate information about child mortality became available with the emergence of civil 

registration systems for recording births and deaths in populations. These systems first developed 

in north-western Europe and spread to other countries of the world. Civil registration systems are 

not common in developing countries hence there is high dependence on survey data for mortality 

estimation. The Nigeria demographic and health survey (NDHS 2013), used in this study is one 

of such surveys; it is a national sample survey that provides up-to-date infom1ation on 

background characteristics of the respondents. The target groups were women and men age 15-

49 in randomly selected households across Nigeria. information is collected on fertility levels, 

mamage, fertihty preferences, awareness and the use of family planning methods, child feeding 

practices, nutritional status of women and children, adult and ch1ldhood n1ortnhty, a,vnrcncss nnd 

attitudes regarding HIV/AIDS, female genital muttlatton, and don1cst1c, 1olcncc (NPC nnd lCF 

Macro.2013) 
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CHAPTER THREE 

METHODOLOGY 

3.1 DESCRIPTION OF THE STUDY AREA 

Nigeria lies on the west coast of Africa between latitudes 4°16' and 13°53' north and longitudes

2°
40'and 14

°41' east. It occupies approximately 923,768 square kilometers of land stretching from 

the Gulf of Guinea on the Atlantic coast in the south to the fringes of the Sahara Desert in the 

north. Tl1e territorial bou.ndaries are defined by the republics of Niger and Chad in the north, the 

Republic of Cameroon on the east, and the Republic of Benin on the \.vest. Nigeria is the most 

populous country in Africa and the 14th largest in land mass. According to the 2006 population 

and housing census, Nigerian's population is 140,431,790 and tl1e population of the under-five 

children is 16.1% of the total population (NPC & ICF Macro, 2009). There are 71,345,488 males 

and 69,086, 302 females with sex ratio of 1.03 and 28,197,085 regular households. Nigeria is 

made up of 36 states and a federal capital territory; it has 6 geo-political zones and 3 major 

ethnic groups. 

The North-West and North-East regions of the country have the highest prevalence of child 
' 

mortality with about 105 and 90 deaths per 1000 live births respectively. South-West bas the 

lowest child mortality rates of 31 deaths per 1000 live births (NPC & ICF Macro, 2014). The 

estimated life expectancy in Nigeria for the year 2017 is 54.07 years. The total fertility rate is 5.5 

(NPC & ICF Macro, 2014) Infant and under-5 mortality rates as reported in the 2013 Nigeria 

Demographic and Health Survey were 69 and 128 deaths per 1,000 live births, respectively. 

3.2 STUDY POPULATION 

The 2013 NDHS was a nationally representative survey that covered the entire population 

residing in non-institutional dwelling units of the country. The survey used as a sainpling frame, 

the )1st of enumeration areas (EAs) prepared for the 2006 Population Census of tl1e Federal 

Republic of Nigeria provided by the National Population Commission. The 2013 NDHS 1s the 

seventh OHS 1n Nigeria, follow1ng those 1mplcmcntcd 1n 1986, 1990, 1999, 2001. 2008 nnd 

2010. A nationally representative sample of 40,320 households fto111 904 prtn\Uf) s11n1phng untl'-

(PS Us) was selected. All women age 15-49 who \Vere usunl 111c11lhi.:1:-. of the selL'CtL·d h()ust.·hold� 

or who spent the night before the surveys 111 the sclcctccl housl'holcls ,, crl' l'ilg1bll• n\r 1nd1, 1dunl 

')') --
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interviews. In addition to the female survey, a male survey was conducted at the same time in 

every second household selected for the female survey. In these households, all men age 15-49 

who were usual members of the selected households or spent the night before the survey in the 

selected households \Vere eligible for individual interviews. 

3.3 STUDY bESIGN 

The study used 2013 Nigeria Demographic and Health Survey which was a cross-sectional study. 

3.4 SAMPLING TECHNIQUE 

The 2013 NDHS sample was designed to provide population and health indicators estimates at 

the national, zone and state levels. The sample design allowed for specific indicators to be 

computed for each of the six zones, the 36 states and the federal capital territory, Abuja. 

Administratively, Nigeria is divided into states, each state is subdivided into local government 

areas, and each local government area is divided into localities. In addition to these 

administrative units, during the 2006 population census, each locality was subdivided into census 

enumeration areas. The primary sampling unit (PSU), referred to as a cluster in the 2013 NDHS, 

is defined on the basis of EAs from the 2006 EA census frame. The 2013 NDHS sample was 

selected using a stratified three-stage cluster design consisting of 904 clusters, 372 in urban areas 

and 532 in rural areas. A complete listing of households and a mapping exercise were earned out 
I 

for each cluster from December 2012 to January 2013, with the resulting list of households 

serving as the sampling frame for the selection of households. All regular households were listed. 

The NPC listing enumerators were trained to use Global positioning System (OPS) receivers to 

calculate the coordinates of the 2013 NDHS sample clusters. 

3.5 DATA MANAGEMENT AND ANALYSIS 

SPSS Version 20 was used to analyze the data extracted from the Nigeria Demographic Health 

Survey 2013 data set (women data with code NGIR6AFL). The variables analyzed ,verc total 

children ever born (vanable 201), number of living children (variable 218) for 5 ycnr ngc group 

of women (variable O 13), region of residence (vanablc 024), siblings ngc ot dcntl1 (, nnnblc 

mm7S0 l and current age of sibling (vor1able mm3$0 I) These dnln ,, ere obh111lcd [ron1 "0 l' 

Nigeria Demographic and I lea Ith Survey nnd were used 111 csl1n1111tng childhood ond ndult 

mortality using Brass and siblings 111cthocl rcspcc11vcly. I he I lchpn,nn Pollnrd n1oth:l for 
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mortality estimation was used to estimate the probability of death for the six geopolitical zones 

in Nigeria. Graphs were constructed with Microsoft excel and exported to Microsoft word, the 

software used for writing the report. 

3.6 CIDLDHOOD MORTALITY ESTIMATION 

The estimate of under-five mortality was derived by indirect method. The procedure in Manual 

X was adopted (United Nations, 1983). 

The rationale of the Brass's rnethod: the proportion children dead for a given age group of 

mother depends on the lengths of time since the children were born 

Step 1: Tabulate the mean children born per woman, and proportion of children dead for given 

age of mother. 

Step 2: Identify adjustment factors by \Vhich the proportions of children dead had to be 

multiplied to give life table function q(r) (probability of dying). Note: This adjustment factor was 

developed by Trussel in 1979. The adjustment factor K1 is given as: 

Ki
= ai + bj•P1/P2 + Ci•P2/P3 

Where ai, bi and Ci are coefficients given by Trussel; 

(P 1/P2) is the ratio of mean children ever born per women in the 15-19 and 20-24 years age 

group; 

(P2/P3) is the ratio of mean children ever born per women in the 20-24 and 25-29 years age group 

Step 3: Multiply the proportion of children dead by identified adjustment factors to give life table 

function probability of dying. 

That is: q(x) = D. * K, 

Where q(x) is probability of dying between birth and exact age x, Di is proportion of children 

dead, and � is adjustment factors. 

3.7 ADULT MORTALITY ESTIMATES DERIVED FROM INFORl\1lATlON O 1

SURVIVAL OF SIBLfNGS 

Timeus et al, 1997 1n Moultnc, T. ct al, 20 I 3 dcscnbcd the rclnllonshtp bct,vccn the proportions 

of surviving siblings and life table probab1lttics of f.urv1v1ng fron1 ngc 15 These n1odl•l 

relationships tum out to be very strong and nrc cflcctively the snrnc for 1nnll'S nnd fcn1nll'S, l•t,r

both males and females, the relationship can he expressed 11s:
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lxll is = a(x)+ b(x)S(x-5,5) 

Where S(x-5,5) is the proportion of brothers ( or sisters) who, having survived to age 15, are still 

alive among those reported by respondents aged (x-5,x).

Procedure 

Column 1: Age group of the respondents 

Colu1nn 2: Respondent's sibling alive at age 15 

Column 3: Siblings dead 

Column 4: Proportion of siblings who survived to age 15 and were still alive at tl1e time of 

interview by given age group of respondents (sSn.s,). 

Column 5: Upper limit of each successive age group of respondents 

Column 6: Estimated adult mortality by the equation: ln/l1s = a(n) + b(n)) sSn-5 

Where ln/1 15 'is the probability of survival to age n, given survival to age 15; a(n) & b(n) are 

estimation coefficients given by Timeus and others ( 1997); and 5Sn.5 is the proportion of siblings 

who survived to their 15th birthday and were still alive at the time of interview. 

3.8 LINKING CHILDHOOD AND ADULT MORTALITY ESTIMATES 

The estimate of adult mortality obtained above is in form of conditional survivorship probability, 

but we are interested in the unconditional probabilities, since they define a conventional life 

table. It is useful, therefore, to have some procedure for linking conditional probabilities of adult 

survivorship, of the form l(x)/l(y), with other information about survivorship, particularly that in 

childhood. Not only would such a procedure make possible the derivation of a complete life 

table, but it would also incorporate some element of smoothing over the range of survivorship 

estimates available. In the two-parameter logit life-table system, any pair of survivorship 

probabilities, one from birth and another conditional on attaining a certain age, uniquely 

determine values of the parameters a. and P defining a life table in the system. Ho,vever. 
' 

because one of the probabilities is conditional, the values of these parameters have to be 

estimated 1terauvely, as there is no way of solving for them algebraically. The log1t S) stein 

,vhich provides a convenient basis for such a procedure, and an 1terallvc process thnt nlso 

introduces a powerful smoothing component 1s described bclo,v· 
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PROCEDURE 

Step I: initial estimate of parameter alpha; given an estimate of l(z) such as lc2> for children, the 

initial estimate of para1neter a is obtained as 

a1 = log it lr log it ls2 

Assuming that p = 1.0. 

Step 2: Given the a1 estimated in step l and still assuming that p = 1.0. A first estimate of this 

survivorship probability, l(y) denoted by l i(y), i s  obtained from equation: 

I = 
l 

l(y) 1 + e2(a+Blogit(lsx)) 

Step 3: The initial approximation to l(y) li(y), is used to calculate initial estimates of the 

survivorship probabilities fro1n birth, lex>, for each value of x from the observed ratios l(xYl(y): 

Ix 
l1cx) = ity• -

ly 

Step 4: Modified esti1nate of parameter p can be obtained as follows: 

/3 
= logit(lx)- logit(ly)

logit(lsx)- logit(lsy) 

A single estimate of p can then be obtained by averaging the P(x) values. It is often the case that 

the values of P(x) vary sharply with x, and it may be decided that a best estimate of p can be 

obtained by averaging the P(x) values after excluding obvious outliers, such as the highest and 

lowest values. 

Step 5: A second estimate of a, denoted by a2, is obtained by repeating step 1, but now using the 

estimate of Pi obtained in step 4 instead of the first assumed value of P = 1.0. Thus, 

a2 = log it 12- P2log it ls2 

Step 6: Second estimate of survivorship probability used as denominator. The ne,v value of a. 

denoted by a.2 and the second approximation to P, denoted by P2, are no,v used to obtain a revised 

value of ly, and denoted by l2y, as follo,vs: 

I 

I -
1 

2cy> - I+ e2c,.1+JJ1og,1(tJ,n 

Step 7: The iterative procedure conllnucs, hut nn 11pp1ox1n111llon c11n he oht111ncd by· 
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Then, instead of substituting the value of p in step 5, a more rapid convergence can be achieved 

by substituting p3 instead. 

Final step: Calculation of fitted life table. Once final estin1ates of a. and p have been arrived at, 

the estin1ated l*(x) function of the fitted life table can be calculated using equation: 

I = 
1 

x l + e2(a+Blogil(lsx))

And, as usual, the other functions of the life table can then be derived fro1n it. 

3.8.1 LIFE TABLE ESTIMATION BASED ON LINKING OF CHII,D AND ADULT 

MORTALITY 

Other functions of the life table are derived from the estin1ated l*(x) function obtained fro1n 

linking of Child and Adult mortality. For the purpose of this dissertation, the United Nation 

population division's software package for mortality measure1nent; MORTPAK version 4.3 was 

used to estimate the life tables by imputing the estimated l*(x) function obtained from the 

linking. 

3.9 ESTIMATION OF PROBABILITY OF DEATH AT CHILDHOOD USING THE 

HELIGMAN POLLARD MODEL 

In order to appreciate important changes in child mortality and a well-defined 'hump' in the age 

pattern of mortality for adults, we summarize the age pattern of mortality using the eight­

parameter Heligman-Pollard mortality model (Heligman and Pollard, 1980, Sharrow et al, 2013). 

This model decomposes the age pattern of mortality into three pieces, each with a small nun1ber 

of parameters to control it. There are three parameters to describe child mortality (A, B & C), 

three to describe a very flexible 'accident' hump typically occurring in young adulthood (D. E <.�

F), and two parameters dcscnbc mortality at older ages (G t'v. 11) This n1odcl C\.prcsses tht· 

probability of dying as a function of age using a three ten11 expression thot ca,,crs the i.:nttre ngc 

range (Sharrow et al, 2013). 
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Hence qx A(x+B)C + De-E(lnx-lnF)"2 + GHx / 1 + GHx 

Where x indexes age, qx is the probability of death at age x, and A; B; C; : : : ;H are eight

parameters that govern the shape of the mortality curve. The eight parameters of the Heligman­

Pollard model control three separate additive components corresponding to three age ranges of 

the mortality schedule and each parameter has a demographic interpretation (Heligman and 

Pollard, 1980). The parameters of the Heligman-Pollard model are described as follows: 

parameter A is Level of child mortality, approximately the probability of dying between ages 1 

and 2, parameter B is the difference between mortality probabilities of age O and 1, parameter C 

is the decline in mortality during childl1ood, D is the Level (or height) of mortality hump, E is 

inversely related to the widtl1 of the mortality hump, F is the Location of the mortality hump on 

the age axis, G represents late life mortality, intercept of Gompertz curve at age O and H 

represents late life mortality, slope of Gompertz curve (Heligman and Pollard, 1980, Sharrow et 

al, 2013). 

COMPUTATIONAL PROCEDURES 

The Heligman pollard model is: 

q
x 

= A(x+B)C + De-E(lnx-lnF)"2 + GHx / 1 + GHx

Where x stands for age, qx is the probability of death at age x.

Step 1: Obtain the probabilities of death, q, to qs using brass method of child mortality 

estimation. 

Step 2: Obtain adult mortality probabilities using siblings' method. 

Step 3: Link the childhood and adult mortality estimates. 

Step 4: Prepare a life table using the life table lx, obtained fro1n the linking 

Step 2· q1 in the life table represents parameter A of the Heligman Pollard model. 

Step 3· Parameter B of the model is q1-q2. 

Step 4 Parameter C of the model is I - q10 

Note: the same procedure 1s applied for all the regions m Nigeria 
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3.10 COMPARING THE RELATIONSIIlP BETWEEN INFANT AND CHTI,DHOOD 

MORTALITY ESTIMATES 

In order to compare the relationship bet\.veen the estimates of infant and under-five mortality 

obtained by the Heligman pollard model and tl1e estimates available in the Nigeria demographic 

and health survey reports for the respective geopolitical zones in Nigeria, graphical method was 

used and Statistics was used to measure the difference. 

3.11 ETIDCAL APPROVAL 

This study is' based on secondary analysis of an existing dataset, the Nigeria Demographic and 

Health Survey data with all participant identifiers rcn1oved. The survey instruments received 

ethical approval from the National Health Research Etlucs Committee in the Federal Ministry of 

Health, Abuja, Nigeria, and from the Ethics Committee of the Opinion Research Corporation of 

Macro International Inc., Calverton, MD, USA. Permission to use the 2013 Nigeria 

Demographlc and Health Survey data for iliis study was obtained from ICF Macro Inc. 
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CHAPTER FOUR 

RESULTS AND INTERPRETATION OF ANALYSIS 

4.0 INTRODUCTION 

This section of the study presents the results obtained from analysis of data in the study and their 

interpretations. Results from the study include child mortality estimates for Nigeria and regions 

obtained using Brass method, Adult mortality estimates obtained using Siblings method, Life 

table estimates for Nigeria and regions obtained by linking childhood and adult mortality and 

Heligman Pollard model estimates of infant and under-five mortality for Nigeria and the six 

geopolitical zones. 

I 
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4.1 UNDER-FIVE MORTALITY RATE ESTIMATE 

Table 4.1 shows child mortality estimates for Nigeria. The Coale Demeny West Model Life table 
was used as the standard. Infant mortality ( 1q0) in Nigeria is 0.102, under-five mortality rate is

0.147. The probability of death obtained for Nigeria indicates high mortality at childhood ages. 

Tables 4.2 to 4.7 show child mortality estimates for the six geopolitical zones in the country. 
There is disparity in infant mortality rate with the highest infant mortality rate of 0.126 in the 

North Western region and lowest infant mortality rate of 0.067 in South South region. The infant 
n1ortality rates of North Central, North East, Soutl1 East and South West regions are 0.076, 

0.106, 0.079 and 0.069 respectively. ln all the regions, the probability of dying after infancy 

increased gradually with increase in age. Under-five mortality rates for the regions are 0.105, 

0.156, 0.188, 0.114, 0.091 and 0.096 for North Central, North East, North West, South East, 
South South' and South West regions respectively. Under-five mortality was highest in North 

West with mortal ity rate of 0.188 and lowest in South South with child mortality rate of 0.091. 

There is also disparity in under-five mortality level in the respective regions of the country. 

I 
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Table 4.1: Child mortality estimates for Nigena. 

Age Total Average 

CEB DEAD \1·ome11 Di Ki X Lx 

15-19 1651 203 7820 0.2111 0.1230 0.1745 0.4662 1.0265 0.1262 0.8738 

20-24 8178 948 6757 1.2103 0.1159 0.1745 0.4662 1.0395 0.1205 0.8795 

25-29 18550 2560 7145 2.5963 0.1380 0.1745 0.4662 1.0014 0.1382 0.8618 

30-34 21638 3218 5467 3.9580 0. 1487 0.1745 0.4662 1.0137 0.1508 0.8492 

35-39 24787 4016 4718 5.2537 0.1620 0.1745 0.4662 1.0327 0.1673 0.8327 

40-44 21365 3925 3620 5.9017 0.1837 0.1745 0.4662 1.0209 0. 1876 0.8124 

45-49 23106 5306 3422 6.7530 0.2296 0.1745 0.4662 1.0128 0.2326 0.7674 

X 114 115 level Is lo it Lr: lo it ls) Al ha Ix ref) tx 

1 0.8848 0.8974 14.8618 0.8957 -0.9674 -1.0749 -0.0123 0.8979 1.1372 

2 0.8575 0.8742 14.8618 0.8719 -0.9939 -0.9590 -0.0123 0.8746 0.1254 2.4156 

3 0.8455 0.8639 14.8618 0.8613 -0.9152 -0.9132 -0.0123 0.8642 0.1358 4.2583 

5 0.8317 0.8521 14.8618 0.8492 -0.8643 -0.8643 -0.0123 0.8524 0.1476 6.4371 

10 0.8166 0.8386 14.8618 0.8355 -0.8024 -0.8127 -0.0123 0.8389 0.1611 8.8386 

15 0.8054 0.8286 14.8618 0.8254 -0.7330 -0.7766 -0.0123 0.8289 0.1711 11.4525 

20 0.7894 0.8141 14.8618 0.8106 -0.5969 -0. 7271 -0.0123 0.8144 0.1856 14.3776 

' 

32 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 4.1: Child mortality estimates for Nigena. 

Age Total Average 

CEB DEAD \vomen arity Di Ki X Lx 

15-19 1651 203 7820 0.2111 0.1230 0.1745 0.4662 1.0265 0.1262 0.8738 

20-24 8178 948 6757 1.2103 0.1159 0.1745 0.4662 1.0395 0.1205 0.8795 

25-29 18550 2560 7145 2.5963 0.1380 0.1745 0.4662 1.0014 0.1382 0.8618 

30-34 21638 3218 5467 3.9580 0.1487 0.1745 0.4662 1.0137 0.1508 0.8492 

35-39 24787 4016 4718 5.2537 0. I 620 0.1745 0.4662 1.0327 0.1673 0.8327 

40-44 21365 3925 3620 5.9017 0.183 7 0.1745 0.4662 1.0209 0.1876 0.8124 

45-49 23106 5306 3422 6.7530 0.2296 0.1745 0.4662 1.0128 0.2326 0.7674 

X 114 115 level Is lo it Ix lo it Is Al ha lx(re tx 

1 0.8848 0.8974 14.8618 0.8957 -0.9674 -1.0749 -0.0123 0.8979 o. 1021 1.1372 

2 0.8575 0.8742 14.8618 0.8719 -0.9939 -0.9590 -0.0123 0.8746 0.1254 2.4156 

3 0.8455 0.8639 14.8618 0.8613 -0.9152 -0.9132 -0.0123 0.8642 0.1358 4.2583 

5 0.8317 0.8521 14.8618 0.8492 -0.8643 -0.8643 -0.0123 0.8524 0.1476 6.4371 

10 0.8166 0.8386 14.8618 0.8355 -0.8024 -0.8127 -0.0123 0.8389 0.1611 8.8386 

15 0.8054 0.8286 14.8618 0.8254 -0. 7330 -0.7766 -0.0123 0.8289 0.1711 11.4525 

20 0.7894 0.8141 14.8618 0.8106 -0.5969 -0.7271 -0.0123 0.8144 0.1856 14.3776 

32 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 4.2: Child mortality estimates for North central Nigeria. 

Age Total Average 
groue_ CEB DEAD 11•01nen e_arirz. Di e_lle_2 p2/e_3 Kl qx 

15-19 182 17 1154 0.1577 0.0934 0.1421 0.4556 1.1061 0.1033 0.8967 

20-24 1158 107 1043 l.1103 0.0924 0.1421 0.4556 I 0597 0.0979 0.9021 

25-29 2739 264 1124 2.4368 0.0964 0.1421 0.4556 1.0038 0.0967 0.9033 

30-34 2996 294 774 3.8708 0.0981 0.1421 0.4556 1.0106 0.0992 0.9008 

35-39 3029 314 613 4.9413 0.1037 0.1421 0.4556 1.0274 0.1065 0.8935 

40-44 2790 335 500 5.5800 0.120 I 0.1421 0.4556 1.0150 0.1219 0.8781 

45-49 2251 326 366 6.1503 0.1448 0.1421 0.4556 l.0071 0.1459 0.8541 

X 117 [18 level Is logit(lx) logit(ls) Ale_ha lx(rej) q(x)re[ t.x 

1 0.9214 0.9327 17.6135 0.9283 -l.0804 -1.2804 0.0360 0.9233 0.0767 0.9780 

2 0.9058 0.9206 17.6135 0.9149 -1. 1103 -1.1874 0.0360 0.9091 0.0909 2.2320 

3 0.8986 0.9148 17.6135 0.9085 -1.1169 -1.1480 0.0360 0.9024 0.0976 4.1239 

5 0.8900 0.9077 17.6135 0.9008 -l.1032 -1.1032 0.0360 0.8942 0.1058 6.4057 

10 0.8799 0.8992 17.6135 0.8917 -1.0635 -1.0541 0.0360 0.8845 0.1155 8.9403 

15 0.8722 0.8927 17.6135 0.8848 -0.9874 -l.0193 0.0360 0.8772 0.1228 l l.6685

20 0.8608 0.8828 17.6135 0.8743 -0.8837 -0.9696 0.0360 0.8661 0.1339 14.6266 
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Table 4.3: Child mortality estimates for North east, Nigeria. 

Age Total Average 
CEB DEAD women Di Ki X Ix 

15-19 398 59 1190 0.3346 0.1482 0.5265 0.9988 0.1481 0.8519 

20-24 1771 211 1068 l.6580 0.1191 0.2018 0.5265 1.0089 0.1202 0.8798 

25-29 3339 504 1060 3.1489 0.1509 0.2018 0.5265 0.9779 0.1476 0.8524 

30-34 3666 615 787 4.6607 0.1678 0.2018 0.5265 0.9943 0.1668 0.8332 

35-39 4168 816 679 6.1345 0.1958 0.2018 0.5265 1.0142 0.1986 0.8014 

40-44 3497 757 500 6.9959 0.2165 0.2018 0.5265 1.0026 0.2170 0.7830 

45-49 3441 917 482 7.1386 0.2665 0.2018 0.5265 0.9947 0.2651 0.7349 

X 114 /15 level Is logit(Lr) /ogit(ls) Alpha lx(ref) q(x)ref tc 

0.8848 0.8974 14.0718 0.8857 -0.8750 -1.0236 -0.0383 0.8932 0.1068 1.1687 

2 0.8575 0.8742 14.0718 0.8587 -0.9953 -0.9024 -0.0383 0.8678 0.1322 2.5856 

3 0.8455 0.8639 14.0718 0.8468 -0.8767 -0.8548 -0.0383 0.8565 0.1435 4.6236 
-

0.8317 0.8521 14.0718 0.8332 -0.8042 -0.8042 -0.0383 0.8436 0.1564 7.0004 

10 0.8166 0.8386 14.0718 0.8182 -0.6976 -0.7520 -0.0383 0.8293 0.1707 9.5856 

15 0.8054 0.8286 14.0718 0.8071 -0.6415 -0.7155 -0.0383 0.8187 0.1813 12.3100 

20 0.7894 0.8141 14.0718 0.7912 -0.5098 -0.6659 -0.0383 0.8035 0.1965 15.1979 
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Table 4.4: Child mortality estimates for North west, Nigeria. 

Age Total Average group CEB DEAD won1en parity Di pl!e_2 e_2le_3 Ki q_x Ix 

15-19 792 101 2428 0.3262 0.1275 0.1950 0.4786 0.9805 0.1250 0.8750 

20-24 3416 480 2042 1.6728 0.1405 0.1950 0.4786 1.0252 0.1441 0.8559 

25-29 7517 1336 2151 3.4949 0.1777 0.1950 0.4786 0.9975 0.1773 0.8227 

30-34 8104 1603 1623 4.9938 0.1978 0.1950 0.4786 1.0132 0.2004 0.7996 

35-39 9324 2050 1399 6.6634 0.2199 0.1950 0.4786 1.0335 0.2272 0.7728 

40-44 7429 1912 1069 6.9463 0.2574 0.1950 0.4786 1.0221 0.2630 0.7370 

45-49 9565 2910 l 164 8.2199 0.3042 0.1950 0.4786 1.0138 0.3084 0.6916 

I 

X 112 I 13 level Is lo it(L'C) lo it(ls Al ha lx(re (x re tx 

l 0.8562 0.8709 12.6123 0.8652 -0.9728 -0.9295 -0.0379 0.8738 0.1262 1.2265 

2 0.8196 0.8390 12.6123 0.8315 -0.8910 -0.7981 -0.0379 0.8418 0.1582 2.5335 

3 0.8035 0.8249 12.6123 0.8166 -0.7674 -0.7467 -0.0379 0.8277 0.1723 4.3717 

5 0.7850 0.8088 12.6123 0.7996 -0.6919 -0.6919 -0.0379 0.8115 0.1885 6.5174 

10 0.7663 0. 7919 12.6123 0.7820 -0.6120 -0.6385 -0.0379 0.7946 0.2054 8.8678 

15 0.7526 0.7794 12.6123 0.7690 -0.5151 -0.6013 -0.0379 0.7822 0.2178 11.4325 

20 0.7339 0.7620 12.6123 0.7511 -0.4037 -0.5523 -0.0379 0.7650 0.2350 14.3357 
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Table 4.5: C4ild mortality estimates for South east, Nigeria. 

Age Total Average 
group CEB DEAD ivon1en parity Di pl/pl p2/p3 Ki qx Ix 

15-19 65 6 894 0.0727 0.0923 0.1203 0.3578 1.0900 0.1006 0.8994 

20-24 484 4 2 801 0.6044 0.0868 0.1203 0.3578 1.0972 0.0952 0.9048 

25-29 1341 119 794 1.6894 0.0887 0.1203 0.3578 1.0433 0.0926 0.9074 

30-34 1739 220 560 3.1040 0.1265 0.1203 0.3578 1.0473 0.1325 0.8675 

35-39 2137 261 513 4. 1635 0.1221 0.1203 0.3578 1.0643 0.1300 0.8700 

40-44 2401 335 470 5.1119 0.1395 0.1203 0.3578 1.0521 0.1468 0.8532 

45-49 2786 530 445 6.2653 0.1902 0.1203 0.3578 1.0436 0.1985 0.8015 

X 115 116 level Is lo it Lr lo it Is Al ha lx(re IX 

l 0.8974 0.9096 15.7966 0.9071 -1.0952 -l.1396 -0.0834 0.9203 0.0797 l.0522

2 0.8742 0.8903 15. 7966 0.8870 -1.1258 -1.0303 -0.0834 0.9027 0.0973 2.0819 

3 0.8639
I 

0.8816 15. 7966 0.8780 -1.1413 -0.9867 -0.0834 0.8947 0.1053 3.5893 

5 0.8521 0.8715 15.7966 0.8675 -0.9395 -0.9395 -0.0834 0.8855 0.1145 5.4382 

10 0.8386 0.8597 15. 7966 0.8554 -0.9506 -0.8887 -0.0834 0.8748 0.1252 7.5403 

15 0.8286 0.8509 15. 7966 0.8463 -0.8800 -0.8530 -0.0834 0.8668 0.1332 9.9804 

20 0.8 I 41 0.8379 15.7966 0.8330 -0.6977 -0.8036 -0.0834 0.8549 0.1451 12.9772 

I 
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Table 4.6: Child mortality estimates for South south, Nigeria. 

Age Total Average 
group_ CEB DEAD 1von1e11 p_arity Di pllp_l p_2lp_3 Ki qx Ix 

15-19 130 
I 

9 1033 0. I 259 0.0692 0.1648 0.4748 1.0594 0.0733 0.9267 

20-24 663 57 868 0.7639 0.0860 0.1648 0.4748 1.0424 0.0896 0.9 I 04 

25-29 1448 114 900 1.6088 0.0787 0.1648 0.4748 0.9972 0.0785 0.9215 

30-34 2040 178 681 2.9943 0.0873 0.1648 0.4748 1.0077 0.0879 0.9121 

35-39 2586 284 613 4.2164 0.1098 0.1648 0.4748 1.0259 0. I 127 0.8873 

40-44 2290 239 435 5.2603 0.1044 0. I 648 0.4748 1.0138 0.1058 0.8942 

45-49 2283 268 4 I l 5.5498 0.1174 0. I 648 0.4748 1.0059 0.1 I 81 0.88 I 9 

X 118 119 level Is lo it(lx lo ii Is Al ha Ix re (x)re tx 

l 0.9327 0.9434 18.2613 0.9355 -1.2682 -1.3369 0.0244 0.9325 0.0675 J .0659 

2 0.9206 0.9345 18.2613 0.9242 -1.1591 -1.2506 0.0244 0.9207 0.0793 2.3641 

3 0.9148 0.9301 18.2613 0.9188 -1.2314 -1.2 I 30 0.0244 0.915 I 0.0849 4.2759 

5 0.9077 0.9245 18.2613 0.9121 -1.1696 -1.1696 0.0244 0.9081 0.0919 6.5509 

JO 0.8992 0.9176 18.2613 0.9040 -1.0319 -1.1212 0.0244 0.8997 0.1003 9.0601 

15 0.8927 0.9123 18.2613 0.8978 -1.0672 -1.0867 0.0244 0.8933 0.1067 11.7557 

20 0.8828 0.9040 18.2613 0.8883 -1.0054 -1.0368 0.0244 0.8834 0.1166 14.6885 

I 
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Table 4.7: Child mortality estimates for South west Nigeria. 

Age Total Average 
CEB DEAD �vo111e11 arity Di Ki X Ix 

15-19 82 9 1121 0.0732 0.1098 0.1010 1.1549 0.1268 0.8732 

20-24 678 46 936 0.7248 0.0679 0.1010 0.3742 I. I 033 0.0749 0.9251 

25-29 2162 197 1116 1.9369 0.0911 0.1010 0.3742 1.0352 0.0943 0.9057 

30-34 3080 295 1042 2.9545 0.0958 0.10 l 0 0.3742 1.0358 0.0992 0.9008 

35-39 3532 330 900 3.9261 0.0934 0.1010 0.3742 1.0510 0.0982 0.9018 

40-44 2962 360 646 4.5870 0.1215 0.10 I 0 0.3742 1.0383 0.1262 0.8738 

45-49 2807 378 554 5.0632 0.1347 0. IO l 0 0.3742 1.0302 0.1387 0.8613 

X 117 118 level Is lo it Lt lo it Is Al ha Ix re x re tx 

l 0.9214 0.9327 17.6116 0.9283 -0.9650 -1.2802 -0.0177 0.9306 0.0694 0.9120 

2 0.9058 0.9206 17.6116 0.9149 -1.2572 -1.1872 -0.0177 0.9176 0.0824 1.9792 

3 0.8986 0.9148 17.6116 0.9085 -1.1310 -1.1478 -0.0177 0.9114 0.0886 3.6203 

5 0.8900 0.9077 17.6116 0.9008 -1.1030 -1.1030 -0.0177 0.9039 0.0961 5.6561 

10 0.8799 0.8992 17.6116 0.8917 -1.1087 -1.0539 -0.0177 0.8950 0.1050 7.9680 

15 0.8722 0.8927 17.6116 0.8847 -0.9675 -1.0191 -0.0177 0.8883 0.1117 10.5674 

20 0.8608 0.8828 17.6116 0.8742 -0.9130 -0.9694 -0.0177 0.8781 0.1219 13.5797 
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Figure 1 shows the comparison of infant mortality rates among the six geopolitical zones, infant 

mortality rate varied among the zone with North West having the highest infant mortality rate of 

0.126. South South had the lowest infant mortality rate of 0.067. Infant mortality rate in North 

central is 0.076, 0.106 in the North east, 0.079 in South East region and 0.069 in the South West.
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Figure 1: Comparison of infant mortality estimates in the six geopolitical zones. 
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Figure 2 shows the comparison of under-five mortality estimates obtained for the six geopolitical 

zones in Nigrria, under-five mortality rate varied among the zones with North West having the 

highest under-five mortality rate of 0.188. South South had the lowest infant mortality rate of

0.091. Under-five mortality rate in North central is 0.105, 0.156 in the North east, 0.144 in South

East region and 0.096 in the South West. 

I 
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Figure 2: Comparison of under-five mortality estimates m the six geopolitical zones.
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4.2 ADULT MORTALITY RATE ESTIMATE 

Table 4.8 shows the adult mortality estimates for Nigeria derived from information on Siblings 

provided by respondents aged 15-49 years. The Coale Demeny West Model Life table was used 

as the standard. The column 4 of the table (proportion of siblings still alive) reduced as age

increased. The 8th column which estimates the survivorsl1ip between exact age 15years and 15+n, 

also showed a downward trend. The probability of dying for Nigeria showed a trend reduction as 

age increases from 25 to 50. For Nigeria, The probability of a 15 year old person dying before 

age 40 (2sq1s) was 0.084 and the probability of a 15 year old person dying before reaching age 45 
I 

(3oq1s) was 0.0693.

The adult mortality index that is the probability of a 15 year old person dying before age 50 

(35q1s) was 0.0611, the probability of a 15 year old person dying before reaching age 55 (4oq1 s)

\Vas 0.0593, the probability of a 15 year old person dying before reaching age 60 (4sq1s) was 

0.0517 and probability of a 15 year old person dying before reaching age 65 (soq1s) was 0.0528. 
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Table 4.8: Adult mortality estimates for Nigeria

Age 

l(n)ll(1s) Sib/in s alive at I 5 Sib/in s Dead Pro ortio11 still alive N a(n) b(n) 
20226 438 0.9788 

20-24 24566 685 0.9729 25 -0.0003 1.001 l 0.9736 
25-29 30640 1004 0.9683 30 -0.1546 1.156 0.9647 
30-34 24589 1018 0.9603 35 -0. I 645 1.166 0. 9551
35-39 21688 1228 0.9464 40 -0.1388 1.1406 0.9407
40-44 16265 1 1 l l 0.9361 45 -0.114 I.I I 68 0.9314
45-49 14202 1358 0.9127 50 -0.1018 1.1066 0.9082

114 115 ls(n) ls(/5) level [a2 log_it�s2 )-s{ 15} ls(!5+x2 t-s( I 5+x) !!J.15 
0.8054 0.8286 
0.7680 0.7946 0.7909 0.8253 -0.2760 -0.6652 -0.7764 0. 7191 -0.4699 0.0842 
0.7450 0.7735 0.7695 0.8253 -0.3922 -0.6028 -0.7764 0.7191 -0.4699 0.0693 
0. 7195 0.7502 0.7459 0.8253 -0.4656 -0.5383 -0.7764 0. 7191 -0.4699 0.0611 
0.6910 0.7237 0. 7191 0.8253 -0.4830 -0.4699 -0.7764 0.7191 -0.4699 0.0593 
0.6584 0.6928 0.6880 0.8253 -0.5613 -0.3953 -0.7764 0. 7191 -0.4699 0.0517 
0.6204 0.6560 0.65 I 0 0.8253 -0.5492 -0.3117 -0.7764 0.7191 -0.4699 0.0528 
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Tables 4.9 to 4.11 show the adult mortality estimates derived from information on Siblings

provided by respondents aged 15-49 for North Central, North East and North West Nigeria (the

Northern geopolitical zones). The probability of a 15 year old person dying before age 40 (2sq1s)

an1ong the Northern zones are 0.081, 0.120 and 0.068 for North Central, North East, North West

zones respectively, it is highest in North East (0.120) and lowest in North West (0.068). The

probability of a 15 year old person dying before reaching age 45 (30q15) \.Vas 0.053, 0.099 and

0.059 for the respective zones. 

The adult mortality index that is tl1e probability of a 15 year old person dying before age 50 

(3sq1s) was 0.0605, 0.085 and 0.0507 in North Central, North East, North West zones 

respectively. The probability of a 15 year old person dying before reaching age 55 (4oq1s) was 

0.055, 0.075 and 0.048 in North Central, North East, North West zones respectively, the 

probability of a 15 year old person dying before reaching age 60 (4sq1s) was 0.053, 0.073 and 

0.039 for Nortl1 Central, North East, North West zones respectively. The probability of dying is 

highest in the North East (0.073) and lowest in North West (0.039). Probability of a 15 year old 

person dying before reaching age 65 (50q15) are 0.050, 0.066, 0.048, for North Central, North 

East, North West, regions respectively. In all the Northern regions of the country, the proportion 

of siblings still alive decreased as age increased. 
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Tables 4.9 to 4.11 show the adult mortality estimates derived from infonnation on Siblings

provided by respondents aged 15-49 for North Central, North East and North West Nigeria (the

Northern geopolitical zones). The probability of a 15 year old person dying before age 40 (2sq1s)

among the Northern zones are 0.081, 0.120 and 0.068 for North Central, North East, North West

zones respectively, it is highest in North East (0.120) and lowest in North West (0.068). The

probability of a 15 year old person dying before reaching age 45 (30q15) was 0.053, 0.099 and

0.059 for the respective zones. 

The adult mortality index that is tl1e probability of a 15 year old person dying before age 50 

(3sq1s) was 0.0605, 0.085 and 0.0507 in North Central, North East, North West zones 

respectively. The probability of a 15 year old person dying before reaching age 55 (4oq1s) was 

0.055, 0.075 and 0.048 in North Central, Nortl1 East, North West zones respectively, the 

probability of a 15 year old person dying before reaching age 60 (4sq1s) was 0.053, 0.073 and 

0.039 for North Central, North East, North West zones respectively. The probability of dying is 

highest in the North East (0.073) and lowest in North West (0.039). Probability of a 15 year old 

person dying before reaching age 65 (50q15) are 0.050, 0.066, 0.048, for North Central, North 

East, North West, regions respectively. In all the Northern regions of the country, the proportion 

of siblings still alive decreased as age increased. 
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Table 4.9: Adult mortality estimates for North central, Nigeria 

Age 

15-19

20-24

25-29

30-34

35-39

40-44

45-49

/17 

0.8722 

0.8453 

0.8284 

0.8094 

0.7874 

0.7607 

0.7272 

Sib/in $ alive at I 5 

3131 

4059 

5010 

3671 

2951 

2349 

1685 

118 /s(n) 

0.8927 

0.8693 0.8659 

0.8546 0.8509 

0.8380 0.8340 

0.8184 0.8140 

0.7941 0.7894 

0.7627 0.7577 

I 

Sib/in s Dead Pro ortion still alive n 

68 0.9787 

110 0.9736 25 
126 0.9755 30 

150 0.9607 35 

157 0.9495 40 

168 0.9333 45  

157 0.9148 50 

ls(J 5) level (a) logil{ls) ),s( 15) 

0.8898 -0.0279 -0.9326 -1.0445

0.8898 -0.2749 -0.8708 -1.0445

0.8898 -0.2031 -0.8070 -1.0445

0.8898 -0.2492 -0.7383 -1.0445

0.8898 -0.2727 -0.6608 -1.0445

0.8898 -0.3129 -0.5700 -1.0445

46 

a(n) b(n) l (nll l c1s)

-0.0003 1.0011 0.9744 

-0.1546 1.156 0.9730 

-0.1645 1.166 0.9557 

-0.1388 1.1406 0.9442 

-0.114 1.1168 0.9283 

-0. 1018 1.1066 0.9105 

ls(l5+x) ).s( I 5+x) 1/Jj 

0.8140 -0.7383 0.0814 

0.8140 -0.7383 0.0533 

0.8140 -0.7383 0.0605 

0.8140 -0. 7383 0.0558 

0.8140 -0.7383 0.0536 

0.8140 -0.7383 0.0499 
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Table 4.9: Adult mortality estimates for North central, Nigeria 

Age 
groue_ 
15-19

20-24 

25-29 

30-34

35-39

40-44

45-49

117 

0.8722 

0.8453 

0.8284 

0.8094 

0.7874 

0.7607 

0.7272 

Siblings alive at 15 

3131 

4059 

5010 

3671 

2951 

2349 

1685 

118 ls(n) 

0.8927 

0.8693 0.8659 

0.8546 0.8509 

0.8380 0.8340 

0.8184 0.8140 

0.7941 0.7894 

0.7627 0.7577 

I 

Siblings Dead 

68 

110 
126 

150 

157 

168 

157 

ls(J 5) 

0.8898 

0.8898 

0.8898 

0.8898 

0.8898 

0.8898 

Proe_ortion still alive n 
0.9787 

0.9736 25 
0.9755 30 

0.9607 35 

0.9495 40 

0.9333 45 

0.9148 50 

level (a) logit(ls) AS( 15) 

-0.0279 -0.9326 -l.0445

-0.2749 -0.8708 -l.0445

-0.203 l -0.8070 -l.0445

-0.2492 -0.7383 -l.0445

-0.2727 -0.6608 -l.0445

-0.3129 -0.5700 -l.0445

46 

a(n) b(n) l (n)fl (15)

-0.0003 l.0011 0.9744 

-0.1546 l.156 0.9730 

-0.1645 1.166 0.9557 

-0.1388 l.1406 0.9442 

-0.1 14 l.1168 0.9283 

-0.1018 1.1066 0.9105 

ls(l5+x) AS( 15+x) /115 

0.8140 -0.7383 0.0814 

0.8140 -0.7383 0.0533 

0.8140 -0.7383 0.0605 

0.8140 -0. 7383 0.0558 

0.8140 -0.7383 0.0536 

0.8140 -0.7383 0.0499 
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Table 4.10: Adult mortality estimates "or N rth t N' 
. 

u o eas , 1gena

Age 
Sib/in s alive at J 5 Sib/in s Dead Pro ortion still alive 

3098 107 0.9666 
20-24 3905 160 0.9606 
25-29 4719 226 0.9543 
30-34 4591 2 I l 0.9445 
35-39 3218 233 0.9325 
40-44 2303 224 0.9114 
45-49 1987 239 0.8926 

/14 Ii 5 ls(n) ls(J 5) level (a) logit(ls) AS( 15) 

0.8054 0.8286 

0.7680 0.7946 0.7909 0.8253 -0.0485 -0.6652 -0.7764

0.7450 0.7735 0.7695 0.8253 -0.1713 -0.6028 -0.7764

0.7195 0.7502 0.7459 0.8253 -0.2658 -0.5383 -0.7764

0.6910 0.7237 0. 7191 0.8253 -0.3440 -0.4700 -0.7764

0.6584 0.6928 0.6880 0.8253 -0.3617 -0.3953 -0.7764

0.6204 0.6560 0.6510 0.8253 -0.4186 -0.3117 -0. 7764

,t 7 

II a 11) b(n 
l <n)I leis)

25 -0.0003 1.0011 0.9613 

30 -0.1546 1.156 0.9485 

35 -0.1645 1.166 0.9367 

40 -0.1388 1.1406 0.9247 

45 -0.114 1.1168 0.9038 

50 -0.1018 I. I 066 0.8859 

/s(/5+x) AS(l 5+x) lq /j

0. 7191 -0.4699 0.1199 

0. 7191 -0.4699 0.0995 

0.7191 -0.4699 0.0856 

0.7191 -0.4699 0.0752 

0.7191 -0.4699 0.0730 

0.7191 -0.4699 0.0663 
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Table 4.11: Adult mortality estimates ti N rth or o west, N1gena 

Age 
group 
15-19

20-24

25-29

30-34

35-39

40-44

45-49

112 

0.7526 

0.7094 

0.6830 

0.6540 

0.6221 

0.5864 

0.5465 

Siblings alive at J 5 

6205 

7064 

8490 

6741 

5972 

4469 

4597 

/13 ls(11) 

0.7794 

0.7392 0.7350 

0.7145 0.7101 

0.6873 0.6826 

0.6570 0.6521 

0.6228 0.6177 

0.5839 0.5787 

I 

Siblings Dead Proportio11 still alive II 

117 0.9815 

158 0.9781 25 
236 0.9730 30 
230 0.9670 35 
276 0.9558 40 
235 0.9500 45 
402 0. 9196 50 

ls(] 5) level (a) logit(fs) AS( I 5) 

0.7756 -0.5522 -0.5 IO I -0.6202

0.7756 -0.6374 -0.4479 -0.6202

0.7756 -0.7278 -0.3829 -0.6202

0.7756 -0. 7512 -0.3142 -0.6202

0.7756 -0.8614 -0.2400 -0.6202

0.7756 -0. 7503 -0.1587 -0.6202

a(n) b(n) l(n}/l(1� 

-0.0003 1.0011 0.9789 

-0.1546 1.156 0.9701 

-0.1645 1.166 0.9630 

-0. I 388 1.1406 0.9514 

-0.114 1.1168 0.9470 

-0.1018 I. I 066 0.9 I 58 

ls(l5+x) A.S(I 5+x) xq/5 

0.6521 -0.3142 0.0688 

0.6521 -0.3142 0.0594 

0.6521 -0.3142 0.0507 

0.6521 -0.3142 0.0486 

0.6521 -0.3142 0.0398 

0.6521 -0.3142 0.0487 
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Tables 4·12 to 4-14 show the adult mortality estimates derived from information on Siblings

provided by respondents aged 15-49 for South East South South and South West regions
' 

respectively (Southern geopolitical zones). The probability of a 15 year old person dying before

age 40 (2sq15) among the Southern zones are 0.090, 0.083 and 0.069 for South East, South South

and South West regions respectively, it is llighest in South East (0.090) and lowest in Soutl1 West

zone (0.069). The probability of a 15 year old person dying before reaching age 45 (3oq1 s) in the

3 zones are 0.078, 0.076 and 0.0568. 

The adult mortality index that is the probability of a 15 year old person dying before age 50 

(35q15) are 0.069, 0.055 and 0.057 in South East, South Soutl1 and South West regions 

respectively. The probability of a 15 year old person dying before reaching age 55 (4oq1s) was 

0.060, 0.074 and 0.0513 in South East, South South and South West regions respectively, the 

probability of a 15 year old person dying before reaching age 60 (45q1s) was 0.055, 0.056 and 

0.0471 for the respective zones and the probability of a 15 year old person dying before reaching 

age 65 (50q15) are 0.068, 0.051 and 0.0433 for South East, South South and South West regions 

respectively. In all the Southern regions of the country, the proportion of siblings still alive 

decreased as age increased. 

I 
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Table 4.12: Adult mortality estimates ti S th . . or ou east, N 1gena

Age 
group 
15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

115 

0.8286 

0.7946 

0.7735 

0.7502 

0.7237 

0.6928 

0.6560 

Siblings alive at J 5 

2592 

3194 

3807 

2715 

2533 

2149 

1762 

116 ls(n) 

0.8509 

0.8204 0.8168 

0.8014 0.7975 

0.7802 0.7760 

0. 7558 0. 7513 
' 

0.7269 0.7221 

0.6916 0.6866 

' 

Siblings Dead

58 

97 

141 

128 

145 

157 

221 

ls(J5) 

0.8477 

0.8477 

0.8477 

0.8477 

0.8477 

0.8477 

Proportion still alive
0.9781 

0.9705 

0.9643 

0.9550 

0.9459 

0.9319 

0.8886 

level (a) logit(ls) 

-0.1441 -0.7473

-0.2383 -0.6852

-0.3078 -0.6211

-0.3928 -0.5528

-0.4411 -0.4776

-0.3152 -0.3922

.-

II a(n) b(n) l (n)/l (15)

25 -0.0003 1.0011 0.9713 

30 -0.1546 1.156 0.9601 

35 -0.1645 1.166 0.9490 

40 -0.1388 1.1406 0.9400 

45 -0.114 1.1168 0.9268 

50 -0.1018 1.1066 0.8815 

AS(l5) Js(/5+x) AS(l5+x) z(/Jj 

-0.8585 0.7513 -0.5528 0.0909 

-0.8585 0. 7513 -0.5528 0.0780 

-0.8585 0.7513 -0.5528 0.0694 

-0.8585 0.7513 -0.5528 0.0600 

-0.8585 0.7513 -0.5528 0.0551 

-0.8585 0.7513 -0.5528 0.0685 
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Table 4. I 3: Adult mortality estimates fo S th S . . r ou outh, Ntgena

Age 
groue_ Siblings alive at 15 Siblings Dead

- I 5-19 2746 51 
20-24 3195 89 
25-29 3845 139 
30-34 3188 118 
35-39 2855 205 
40-44 2061 155 
45-49 1824 177 

118 I 19 ls(n) ls(/5) 

0.8927 0.9123 

0.8693 0.8924 0.8892 0.9096 

0.8546 0.8799 0.8763 0.9096 

0.8380 0.8657 0.8618 0.9096 

0.8184 0.8486 0.8444 0.9096 

0.7941 0.8269 0.8223 0.9096 

0.7627 0.7978 0.7929 0.9096 

I 

Proportion still alive
0.9818 

0.9729 

0.9651 

0.9643 

0.9330 

0.9301 

0.9115 

level (a) log_il(ls) 

0.0911 -1.0412

0.0361 -0.9791

-0.1534 -0.9152

0.0239 -0.8457

-0.1436 -0. 7661

-0.1952 -0.6711

II 

25 

30 

35 

40 

45 

50 

AS( 15) 

-1.1543

-1.1543

-1.1543

-1.1543

-1.1543

-1.1543

a(n) b(nJ l (n)f l(15)

-0.0003 1.0011 0.9737 

-0.1546 1.156 0.9611 

-0.1645 1.166 0.9599 

-0.1388 1.1406 0.9254 

-0.114 1.1168 0.9247 

-0.1018 I. I 066 0.9069 

Is(/ 5+x) )..s( I 5+x) tJ.J5 

0.8444 -0.8457 0.0834 

0.8444 -0.8457 0.0762 

0.8444 -0.8457 0.0550 

0.8444 -0.8457 0.0746 

0.8444 -0.8457 0.0559 

0.8444 -0.8457 0.0511 
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Table 4.14: Adult mortality estimates fi S th . . or ou west, N1gena

Age 
Sib/in s alive at 15 Sib/in s Dead Pro ortion still alive II 

2469 43 0.9829 
20-24 3156 72 0.9777 25 
25-29 4738 127 0.9739 30 
30-34 4685 180 0.9630 35 
35-39 4160 203 0.9535 40 
40-44 2948 185 0.9410 45 
45-49 2417 195 0.9253 50 

117 /18 /s(n) /s(l 5) level (a) logit(ls) ls(l5) 

0.8722 0.8927 

0.8453 0.8693 0.8659 0.8898 -0.1263 -0.9326 -1.0445

0.8284 0.8546 0.8509 0.8898 -0.2389 -0.8708 -1.0445

0.8094 0.8380 0.8340 0.8898 -0.2377 -0.8070 -1.0445

0.7874 0.8184 0.8140 0.8898 -0.2973 -0.7383 -1.0445

0.7607 0.7941 0.7894 0.8898 -0.3457 -0.6608 -1.0445

0.7272 0.7627 0.7577 0.8898 -0.3940 -0.5700 -1.0445

,. ... 

a(n b(n l nfl 15)

-0.0003 1.0011 0.9785 

-0.1546 1.156 0.9712 

-0.1645 1.166 0.9584 

-0.1388 1.1406 0.9487 

-0.114 1.1168 0.9369 

-0.1018 I.I 066 0.9222 

ls(J 5+x) ).s(l5+x) ,If Jj 

0.8140 -0.7383 0.0690 

0.8140 -0.7383 0.0568 

0.8140 -0. 7383 0.0570 

0.8140 -0.7383 0.0513 

0.8140 -0.7383 0.0470 

0.8140 -0. 7383 0.0431 
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Figure 3 shows comparison of Adult mortality estimates obtained for the six geopolitical zones,probability of dying was highest in North east (0.119), followed by the South East region(0.090).
Adult mortality rate was lowest in North West region with a mortality rate of 0.068. The Adultmortality estimates obtained for North Central was 0.081, 0.083 in South South and 0.069 in
South west. 
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Figure 3: Comparison of Adult mortality estimates across the six geopolitical zones
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4.3 LIFE TABLE ESTIMATION BASED ON LINKING OF c:BILD AND ADULT
MORTALITY 

Table 4.15 show life table estimates for Nigeria, derived by estimates from linking of Childhood

and Adult mortality using the Coale Demeny West Model Life table as the standard. It

summarizes the mortality experience at all ages with particular reference to age 20, 50 and 65 

respectively. The survivorship functions (Ix) show the number of persons alive at above reference 

ages are 83112.57, 70852.11 and 56099 .29 which means 83.112%, 70.852% and 56.099% live to 

age 20, 50 and 65 respectively and 1525, 3679 and 8230 died prior to age 25, 55 and 70

respectively, probability of dying (qx) for those ages are 0.018, 0.0519 and 0.146 respectively 

with expectation of life at 49.22, 24.8 and 14.09 years respectively. The expectation of life from 

birth in Nigeria was 58 years. 

I 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 4.15: Life table estimates for Nigeria

Age m(x,n) q(x,n) l(x) d(x,n) L(x,n) S(x,n) T(x) e(x) 
... 

0 0.114 0.106 100000.000 10576.326 58.028 93125.386 0.884 5802840.313 
1 0.009 0.037 89423.674 3286.454 349021.736 5709714.928 63.850 0.968 
5 0.003 0.013 86137.221 1080.995 427983.616 5360693.192 62.234 I 0.989 
10 0.002 0.009 85056.225 797.035 423288.539 0.989 4932709.576 57.994 

15 0.003 0.014 84259.190 1146.620 418584.392 0.984 4509421.038 53.518 

20 0.004 0.018 83112.570 1525.017 411864.490 0.981 4090836.645 49.220 

25 0.004 0.020 81587.553 1644.584 403886.030 0.979 3678972.155 45.092 

3 0 0.005 0.023 79942.970 1814.643 395261.570 0.976 3275086.125 40.968 

35 0.005 0.026 78128.327 2049.446 385634.754 0.971 2879824.555 36.860 

40 0.006 0.031 76078.882 2383.893 374597.521 0.965 2494189.801 32.784 

45 0.008 0.039 73694.989 2842.880 361626.228 0.955 2119592.280 28.762 

50 0.011 0.052 70852.109 3679.504 345450.290 0.940 l 757966.052 24.812 

55 0.015 0.070 67172.605 4712.432 324624.715 0.915 1412515.762 21.028 

60 0.021 0.102 62460.173 6360.883 297144.025 0.878 1087891.048 17.417 

65 0.032 0.147 56099.291 8230.398 260804.317 0.820 790747.023 14.095 

70 0.049 0.220 47868.893 10515.664 213976.854 0.731 529942.706 11.071 

75 0.079 0.329 37353.229 12285.504 156376.040 0.505 315965.852 8.459 

80 0.157 ... 
25067.725 25067.725 159589.811 159589.811 6.366 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 4. l 6 to Table 4.18 show life table estimates for North Central North East and North West
regions of Nigeria, derived by estimate fr 1

. 
. s om inkmg of Childhood and Adult mortality using the

Coale Demeny West Model Life table th as e standard. It summarizes the mortality experience at
all ages with particular reference to 20 50 age , and 65 respectively. The survivorship functions

(Ix) which shows the number of 1· persons a 1ve at above reference ages in North Central are

86075.l 7, 74006.62 and 57413,71 which means 86.075%, 74.006% and 57.413% live to age 20,

50 and 65 respectively and 1419, 4051 and 9288 died prior to age 25, 55 and 70 respectively, 

probability of dying (qx) for those ages are 0.02, 0.05 and 0.16 respectively with expectation of

life at 48.86i 24.00 and 13.46 years respectively. The expectation of life from birth in North 

Central region is 59 years. 

The survivorship functions (lx) for North East is 84846.244, 75530.097 and 64236.643 which 

means 84%, 75% and 64% live to age 20, 50 and 65 respectively and 1175, 2777 and 6623 died 

prior to age 25, 55 and 70 respectively, probability of dying (qx) for those ages are 0.014, 0.037 

and 0.103 respectively with expectation of life at 53.6, 28.2 and 16.7 years respectively. The 

expectation of life from birth in North East region is 62 years. 

The survivorship functions (Ix) for North West is 81312.67, 72062.34 and 61817.40 which means

81 %, 72% and 61 % live to age 20, 50 and 65 respectively and 1203, 2574 and 5868 died prior to

age 25, 55 and 70 respectively, probability of dying ( qx) for those ages are 0.015, 0.036 and

0.095 respectively with expectation of life at 54.25, 29.08 and 17.49 years respectively. The

. 
r1·c: fr b:.-1-h m· North West region is 60 years.

expectation o 11e om u � 

I 
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Table 4.16: Life table estimates for North tr 1 N' . cen a' igena

A e m(x,n) (x,n I X d x,n) L{x,n) 
0 0.09 0.08 100000.00 8386.68 94142.75 
1 0.01 0.03 91613.32 2854.38 358996.38 
5 0.00 0.01 88758.94 929.98 441469.78 

10 0.00 0.01 87828.97 698.77 437397.90 
15 0.00 0.01 87130.19 1055.02 433169.10 

20 0.00 0.02 86075.17 1419.11 426937.56 

25 0.00 0.02 84656.06 1529.70 419514.01 

30 0.00 0.02 83126.36 1701.48 411469.22 

35 0.00 0.02 81424.87 1977.29 402323.41 

40 0.01 0.03 79447.58 2401.63 391449.48 

45 0.01 0.04 77045.95 3039.33 377963.99 
I 

50 0.01 0.05 74006.62 4051.61 360382.06 

55 0.02 0.08 69955.00 5343.27 337062.56 

60 0.02 0.11 64611.73 7198.02 305901.76 

65 0.04 0.16 57413.71 9288.21 264789.96 

70 0.05 0.24 48125.50 11557.91 212568.80 

75 0.09 0.35 36567.59 12886.46 150718.31 

80 0.16 ... 
23681.13 23681.13 144620.81 

I 

S x,n) T(x) e{x) 

0.91 5970877.85 59.71 

0.97 5876735.10 64.15 

0.99 5517738.73 62.17 

0.99 5076268.95 57.80 

0.99 4638871.05 53.24 

0.98 4205701.95 48.86 

0.98 3778764.39 44.64 

0.98 3359250.39 40.41 

0.97 2947781.16 36.20 

0.97 2545457.75 32.04 

0.95 2154008.27 27.96 

0.94 1776044.28 24.00 

0.91 1415662.22 20.24 

0.87 1078599.66 16.69 

0.80 772697.89 13.46 

0.71 507907.93 10.55 

0.49 295339.13 8.08 

... 144620.81 6.11 
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Table 4.17: Life table estimates for North N' . east, 1gena 

A e m(x,n) (x,n) l(x) d x,n) 

0 0.113 0.105 100000.000 10501.052 

I 0.007 0.026 89498.948 2288.125 
0.002 0.010 87210.823 851.237 

10 0.001 0.007 86359.586 623.162 

15 0.002 0.010 85736.425 890.180 

20 0.003 0.014 84846.244 1175.729 

25 0.003 0.015 83670.515 1260.227 

30 0.003 0.017 82410.288 1383.143 

35 0.004 0.019 81027.145 1554.441 

40 0.005 0.023 79472.704 1800.770 

45 0.006 0.028 77671.934 2141.837 

50 0.007 0.037 75530.097 2777.729 

55 0.010 0.049 72752.369 3585.006 

60 0.015 0.071 69167.362 4930.720 

65 0.022 0.103 64236.643 6623.419 

70 0.034 0.157 57613.224 9052.143 

75 0.056 0.245 48561.081 11881.209 

80 0.128 ... 36679.872 36679.872 

L(x,n) S x,n) T(x) ex 

93174.314 0.890 6292061.648 62.921 

351957.420 0.975 6198887.334 69.262 

433926.023 0.992 5846929.915 67.044 

430240.027 0.991 5413003.892 62.680 

426574.395 0.988 4982763.865 58.117 

421376.805 0.985 4556189.470 53.699 

415244.744 0.984 41348 I 2.665 49.418 

408654.108 0.982 3719567.921 45.135 

401335.189 0.979 3310913.813 40.862 

392982.007 0.975 2909578.624 36.611 

383199.214 0.968 2516596.617 32.400 

371004.777 0.957 2133397.402 28.246 

355230.703 0.941 1762392.625 24.225 

334144.006 0.914 1407161.922 20.344 

305475.549 0.873 1073017.915 16.704 

266568.036 0.803 767542.367 13.322 

214055.176 0.573 500974.330 I 0.316 

286919.154 286919.154 7.822 
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Table 4.18: Life table estimates for North N' . west, 1gena 

A2e m(x,n) a(x,n) l(x) d(x,n) 
0 0.136 I 0.125 100000.000 12471.63 I 

0.01 I 0.042 87528.369 3674.682 
0.002 0.011 83853.687 936.187 

JO 0.002 0.008 82917.500 679.090 
15 0.002 0.011 82238.410 925. 734
20 0.003 0.015 81312.676 1203.509 
25 0.003 0.016 80109.167 1285.874 
30 0.004 0.018 78823.293 1408.442 
35 0.004 0.020 77414.851 1560.35 I 
40 0.005 0.023 75854.500 1766.311 
45 0.006 0.027 74088.189 2025.843 
50 0.007 0.036 72062.345 2574.180 

55 0.010 0.047 69488.165 3241.321 

60 0.014 0.067 66246.845 4429.438 

65 0.020 0.095 61817.407 5868.476 

70 0.031 0.143 55948.931 8028.201 

75 0.050 0.223 47920.729 10691.806 

80 0.119 ...
37228.924 37228.924 

I 

L(x,n) S(x,n) T(x) e(x) 

91893.437 0.865 6082375.355 60.824 

340415.979 0.964 599048 l.9 I 8 68.440 

416927.968 0.990 5650065.939 67.380 

412889.776 0.991 5233137.971 63.1 I 3 

408988.084 0.987 4820248.195 58.613 

403636.746 0.984 4411260.110 54.251 

397373.364 0.983 4007623.364 50.027 

390652.171 0.981 3610250.000 45.802 

383247.074 0.978 3219597.829 41.589 

374952.868 0.975 2836350.755 37.392 

365536.022 0.969 2461397.887 33.223 

354128.647 0.959 2095861.865 29.084 

339706.527 0.944 1741733.219 25.065 

320710.700 0.920 1402026.691 21.164 

295153.099 0.883 1081315.991 17.492 

260701.628 0.820 786162.892 14.051 

213814.604 0.593 525461.264 I 0.965 

311646.660 31 I 646.660 8.371 
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Table 4.19 to Table 4.21 shows life table estimates for South East South South and South West
regions of Nigeria, derived by estimates fro linki' f . 

' 
. · m ng o Childhood and Adult mortaLity usrng the 

Coale Demeny West Model Life tabl th e as e standard. It summarizes the mortality experience at
all ages with particular reference to ag 20 50 . · · · e , and 65 respectively. The survivorship functions
(1 ) which shows the number of perso li b x ns a ve at a ove reference ages rn South East are 85992. 79,
73341.37 and 56648,93 which means 85%, 73% and 56% live to age 20, 50 and 65 respectively

and 1495, 40,79 and 9443 died prior to age 25, 55 and 70 respectively, probability of dying (qx)

for those ages are 0.017, 0.056 and 0.167 respectively with expectation of life at 48.24, 23.60

and 13.02 years respectively. The expectation of life fron1 birth in South East region is 59 years. 

The survivorship functions (Ix) for South South is 86896.14, 77396.01 and 64970.56 which 

means 86%, 77% and 64% live to age 20, 50 and 65 respectively and 1156, 3004 and 7397 died 

prior to age 25, 55 and 70 respectively, probability of dying (qx) for those ages are 0.013, 0.039 

and 0.114 respectively with expectation of life at 52.8, 27.2 and 15.8 years respectively. The 

expectation of life from birth in South South region is 63 years. 

The survivorship functions (lx) for South West is 89559.5, 80841.77 and 68041.27 which means

89%, 80% and 68% live to age 20, 50 and 65 respectively and 1013, 3013 and 7845 died prior to

age 25, 55 and 70 respectively, probability of dying ( qx) for those ages are 0.011, 0.03 7 and

O.l l 5  respectively with expectation of life at 53.29, 27.15 and 15.63 years respectively. The

. 
f lifi fr b�.+h m· South West region is 65 years.

expectation o e om u � 

•
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Table 4.19: Life table estimates for South t N' . eas, 1gena 

A e m(x,n) x,n) l(x) d(x,n) L(x,n) 
0 0.083 0.079 100000 7855.387 94388.59 

0.009 0.036 92144.61 3282.78 360030.7 

5 0.002 0.011 88861.83 1007.302 441790.9 

10 0.002 0.009 87854.53 752.947 437390.3 

15 0.003 0.013 87101.58 1108.793 432894.4 

20 0.004 0.017 85992.79 1495.038 426346.2 

25 0.004 0.019 84497.75 1631.264 418478.7 

30 0.004 0.022 82866.49 1825.809 409865.1 

35 0.005 I 0.026 81040.68 2105.097 400080.5 

40 0.006 0.032 78935.58 2510.02 388603 

45 0.008 0.040 76425.56 3084.192 374731.1 

50 0.011 0.056 73341.37 4079.419 356976 

55 0.016 0.077 69261.95 5337.162 333617.2 

60 0.024 0.114 63924.79 7275.865 302308.8 

65 0.036 0.167 56648.93 9443.874 260626.1 

70 0.057 0.251 47205.05 11860.07 207257 

75 0.092 0.373 35344.98 13193.27 143773.5 

22151.71 22151.71 126427.3 80 0.175 •• •

S x,n) T(x) ex) 

0.909 5915585.363 59.156 

0.972 5821196. 769 63.175 

0.990 5461166.034 61 457 

0.990 5019375.125 57.133 

0.985 458 I 984.838 52.605 

0.982 4149090.464 48.249 

0.979 3722744.223 44.057 

0.976 3304265.541 39.875 

0.971 2894400.462 35.715 

0.964 2494319.938 31.599 

0.953 2105716.901 27.553 

0.935 1730985.844 23.602 

0.906 1374009.811 19.838 

0.862 1040392.655 16.275 

0.795 738083.893 13.029 

0.694 477457.836 10.115 

0.468 270200.791 7.645 

. .. 
126427.333 5.707 
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I 

Table 4.20: Life table estimates for South s th N' . ou , 1gena

A e m(x,n (x,n) l(x) d(x,n) L(x,n 
0 0.086 0.08 l 100000 8128.686 94260.01 
1 0.008 0.029 91871.31 2707.619 360423. l 
5 0.002 0.009 89163.69 804.565 443807.1 
JO 0.001 0.007 88359.13 595.142 440307.8 
15 0.002 0.010 87763.99 867.851 436770.4 
20 0.003 0.013 86896.14 1156.256 431677 
25 0.003 0.015 85739.88 1246.491 425629.2 
30 0.003 0.016 84493.39 1380.152 419084.1 
35 0.004 0.019 83113.24 1576.126 411724,7 

40 0.005 0.023 81537.11 1864.153 403168.3 

45 0.006 0.029 79672.96 2276.949 392899.6 

50 0.008 0.039 77396.01 3004.346 379814.3 

55 0.01 \ 0.053 74391.66 3947.334 362586.7 

60 0.016 0.078 70444.33 5473.768 339258. l 

65 0.024 0.114 64970.56 7397.593 307314.1 

70 0.038 0.175 57572.97 10068.015 263903 

75 0.063 0.272 47504.95 12925.395 206101 

34579.56 34579.558 249475.9 80 0.139 ... 

I 

S(x,n) T(x) e(x) 

0.909 6368204.5 I 0 63.682 

0.976 6273944.497 68.291 

0.992 5913521.389 66.322 

0.992 5469714.328 61.903 

0.988 5029406.533 57.306 

0.986 4592636.158 52.852 

0.985 4160959.125 48.530 

0.982 3735329.900 44.209 

0.979 3316245.785 39.900 

0.975 2904521.058 35.622 

0.967 2501352. 795 31.395 

0.955 2108453.167 27.242 

0.936 1728638.864 23.237 

0.906 1366052.206 19.392 

0.859 l 026794.080 15.804 

0.781 719479.950 12.497 

0.548 455576.901 9.590 

... 249475.910 7.215 
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Table 4.21: Life table for South West, Nigeria

A e m(x,n) (x,n) l(x) d x,n) L{x,n) ex) S(x,n) T(x) 
0 0.068 0.065 100000 6474.62 95106.73 65.951 0.928 6595067.925 
1 0.006 0.022 93525.38 2048.92 368812.6 0.982 6499961.193 69.499 
5 0.001 0.007 91476.47 664.70 455720.6 0.994 6131148.611 67.024 

10 0.001 0.005 90811.77 499.05 452811.2 0.993 5675428.035 62.497 
15 0.002 0.008 90312.71 753.22 449791.7 0.990 5222616.839 57.828 
20 0.002 0.011 89559.5 1013.49 445342.4 0.988 4772825.162 53.292 
25 0.002 0.012 88546 1094.04 440037.3 0.987 4327482.775 48.873 

30 0.003 0.014 87451.96 1220.15 434276.5 0.985 3887445.498 44.452 

35 0.003 0.017 86231.81 1423.97 427704.7 0.982 3453168.979 40.045 

40 0.004 0.021 84807.84 1740.86 419849.2 0.977 3025464.273 35.674 

45 0.005 0.027 83066.98 2225.21 410027 0.968 2605615.056 31.368 

50 0.008 0.037 80841.77 3013.53 397055.7 0.956 2195588.089 27.159 

55 0.011 0.052 77828.23 4074.86 379500.1 0.936 1798532.348 23. I 09

60 0.016 0.077 73753.37 5712.10 355271.7 0.905 1419032.230 19.240 

65 0.024 0.115 68041.27 7845.52 321642 0.856 1063760.528 15.634 

70 0.039 0.178 60195.75 10740.58 275425.8 0.776 742118.515 I 2.328 

75 0.064 0.278 49455.16 13761.22 213809.2 0.542 466692.739 9.437 
' 

80 0.141 ... 35693.95 35693.95 252883.5 ... 252883.495 7.085 

' 
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Table 4.21: Life table for South West Ni'g , ena 

A e m(x,n) (x,n I X d(x,n) 
0 0.068 0.065 100000 6474.62 
1 0.006 0.022 93525.38 2048.92 

5 0.001 0.007 91476.47 664.70 

10 0.001 0.005 90811.77 499.05 

15 0.002 0.008 90312. 71 753.22 

20 0.002 0.011 89559.5 1013.49 

25 0.002 0.012 88546 l 094.04

30 0.003 0.014 87451.96 1220.15 

35 0.003 0.017 86231.81 1423.97 

40 0.004 0.021 84807.84 1740.86 

45 0.005 0.027 83066.98 2225.21 

50 0.008 0.037 80841.77 3013.53 

55 0.011 0.052 77828.23 4074.86 

60 0.016 0.077 73753.37 5712.10 

65 0.024 0.115 68041.27 7845.52 

70 0.039 0.178 60195.75 10740.58 

75 0.064 0.278 49455.16 13761.22 

80 0.141 . .. 35693.95 35693.95 

L(x,n) S(x,n T(x) e(x 

95106.73 0.928 6595067.925 65.951 

368812.6 0.982 6499961.193 69.499 

455720.6 0.994 6131148,611 67.024 

452811.2 0.993 5675428.035 62.497 

449791.7 0.990 5222616.839 57.828 

445342.4 0.988 4772825,162 53.292 

440037.3 0.987 4327482. 775 48.873 

434276.5 0.985 3887445.498 44.452 

427704.7 0.982 3453168.979 40.045 

4 I 9849.2 0.977 3025464.273 35.674 

410027 0.968 2605615.056 31.368 

397055.7 0.956 2195588.089 27.159 

379500.1 0.936 1798532.348 23.109 

355271.7 0.905 1419032.230 19.240 

321642 0.856 1063760.528 15.634 

275425.8 0.776 742118.515 12.328 

213809.2 0.542 466692.739 9.437 

252883.5 252883.495 7.085 
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Figure 4 shows the survivorship probability across the six geopolitical zones; there were variations in probability of survival from birth among the zones. South West had the highest 
survivorship probability of 0.928 and North West had the lowest survivorship probability of
0.865. The probabil ity of surviving in North Central is 0.91, probability of surviving in NorthEast is 0.89, probability of surviving in South east is 0.90 and probability of surviving in SouthI 

South is 0.909. 
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Figure 4: Comparison of survivorship probability across the six geopolitical zones
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4.4 ESTIMATION OF PROBABILITY OF DEATH AT CIDLDHOOD USING THE
JIELIGMAN POLLARD MODEL

Table 4.22 shows estimates of child mortality obtained using the Heligman Pollard Model for

Nigeria. The Heligman Pollard Model showed infant mortality rate of 0.092 and under-five

mortality rate of 0.102. The infant and under-five mortality estimates for Nigeria indicates a high

level of childhood mortality in the country. 
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Table 4.22: Heligman Pollard model estimates of child mortality in Nigeria

Age 
-

0 

5 

I 

q(x,n) 

0.106 
0.138 

Para,neter A Paran1eter B Paranieter C

0.105 
0.105 

0.07 
0.07 

0.99 
0.99 

0.092 
0.102 
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Table 4.23 to Table 4-25 shows estimates of childhood mortality obtained using the HeligmanPollard Model for North Central, North East and North West regions of Nigeria. The HeligmanPollard Model showed infant mortality rate of 0.075, 0.089 and 0.106 for North Central, NorthEast, North West zones respectively. Infant mortality rate is highest in North Western Nigeria
with an infant mortality rate of0.106 and lowest in North central Nigeria with an infant mortality
rate of 0.075. The infant mortality estimates for Northern Nigeria indicate a high prevalence of
infant mortality in these regions. The under-five mortality rates given by the model in the regions
are 0.081, 0.098 and 0.120 for North Central, North East and North West regions respectively.
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Table 4-23: Heligman Pollard model estimates of child mortality in North Central, Nigeria

Age 
-

-

0 

5 

q{x,n) 

0.083 
I 0.112 

Para,neter A

0.083 
0.083 

Paran1eter B 

0.05 
0.05 

Para,neter C

0.99 
0.99 

0.075 
0.081 

Table 4.24: Heligman Pollard model estimates of child mortality in North East, Nigeria

Age 

0 

5 

q{x,n) 

0.105 

0.127 

Para,neter A 

0.105 

0.105 

Para111eter B

0.080 
0.080 

Para,neter C

0.99 
0.99 

0.089 
0.098 

Table 4.25: Heligman Pollard model estimates of child mortality in North West, Nigeria 

Age q(x,n) Paran1eter A Paran1eter B Paran1eter C

0 0.125 0.124 0.08 0.992 0.106 

5 0.161 0.124 0.08 0.992 0.120 

' 

qx 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 4-23: Heligman Pollard model estimates of child mortality in North Central, Nigeria

Age 

-

0 
5 

q(x,n) 

0.083 
I 0.112 

Paran1eter A

0.083 
0.083 

Paranieter B

0.05 
0.05 

Paran1eter C 

0.99 
0.99 

0.075 
0.081 

Table 4.24: Heligman Pollard model estimates of child mortality in North East, Nigeria

Age 

0 

5 

q(x,n) 

0.105 

0.127 

Para,neter A 

0.105 

0.105 

Para,neter B Paran1eter C 

0.080 0.99 

0.080 0.99 
0.089 
0.098 

Table 4.25: Heligman Pollard model estimates of child mortality in North West, Nigeria 

Age q(x,n) Para,neter A Para,neter B Para,neter C 

0 0.125 0.124 0.08 0.992 0.106 

5 0.161 0.124 0.08 0.992 0.120 

' 

qx 
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Tables 4.26 - 4.28 show estunates of child mortality obtained using the Heligman Pollard Modelfor South East, South South and South West regions of Nigeria respectively. The HeligmanPollard Model showed infant mortality rates of 0.072, 0.072 and 0.058 for South East, South
South and South West regions respectively. South West has the lowest infant mortality rate in the
Southern region of the country. The under-five mortality estimates given by the model in the
regions are 0.077, 0.078 and 0.062 for South East, South South and South West regions of
Nigeria respectively. 
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Table 4.26: Heligman Pollard model estimates of child li · S th E N' · morta ty m ou ast, 1gena 

Age 

0 

5 

0.079 

0.111 

Parameter A 

0.078 
0.078 

Paran1eter B Para,neter C qx 

0.043 0.991 0.072 
0.043 0.991 0.077 

Table 4.27: Heligman Pollard model estimates of child mortality in South South, Nigeria

Age 

0 

5 

q(x,n) 

I 0.081

0.108 

Para,neter A 

0.081 

0.081 

Paranzeter B 

0.052 

0.052 

Paran1eter C qx 

0.993 0.072 
0.993 0.078 

Table 4.28: Heligman Pollard model estimates of child mortality in South West, Nigeria 

Age q(x,11) Para,neter A Paranzeter B Para,neter C qx 

0.064 0.043 0.995 0.058 
0 0.065 

0.062 
0.064 0.043 0.995 

5 0.085 

' 
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Figure 5 compares infant mortality estimates obtained from the Heligman Pollard model across
the six geopolitical zones. Infant mortality rate was highest in North West reg ion \Vith a mortalityrate of 0.106 and lowest in South West region with an infant mortality rate of 0.058. The infantmortality rate in North Central was 0.075; infant mortality rate was 0.089 in North East, 0.072 in
South East and 0.072 in South South.
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Figure 5: Comparison of Heligman Pollard infant mortality estimates across the six geopolitical
zones 
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figure 6 shows  the comparison under-five mortality estimates obtained from the Heligman
PoUard model for the six geopolitical zones. Under-five mortality rate was highest in North Westwith a mortality rate of 0.120 and lowest in South West with under-five mortality rate of 0.062.Under-five mortality rate in North Central was 0.081, 0.098 in North East, 0.077 in South EaSt
and 0.078 in South South. 
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• 
Figure 6: Comparison of Heligman Pollard under-five mortality estimates across the sixgeopolitical zones 
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Figure 7 compares the relationship between infant mortality estimates obtained from Brassmethod, Life table method, Heligman Pollard model and NDHS report across the six geopoliticalzones. Infant mortality estimates obtained from Brass method was higher Lhan estimates obtainedfrom the other methods. North West region had the highest infant mortality rates from all themethods examined. Infant mortality rate was lowest in South South from NDHS and Brass
methods and lowest in South West from the Life table method and Heligman Pollard model.

I 

, 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Figure 7: Cqmparison of infant mortality estimates from Brass, Life table, Heligman Pollardmodel and NDHS across the six geopolitical zones

--- -

0.14 -,-----------------------

0.12 

0.1 ..I..-----

0.06 , • 

0.04 +-

0.02 

0 
NW SE 55 SW 

NC NE 

I 

a BRASS 

aLT 

BHP 

NDHS 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Figure 7: Cqmparison of infant mortality estimates from Brass, Life table, Heligman Pollard
model and NDHS across the six geopolitical zones
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Figu
re 8 shows the comparison of under-five mortality estimates obtained from Brass method,Life table method, Heligman Pollard model and NDHS report across the six geopolitical zones.Under-five mortality estimates obtained from Brass method was higher than estimates obtained

from the otl1yr methods in most regions. North West region had the highest under-five mortality
rates from all the methods examined. Under-five mortality rate was lowest in South South froniBrass methods and lowest in South West from the Life table method and Heligman Pollard
model. 
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Figur
e 8: Comparison of under-five mortality estimates from Brass, Life table, Heligman PollaT<land NDHS across the six geopolitical zones 
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CHAPTER FIVE

DISCUSSION AND CONCLUSION

5.1 DISCUSSION OF FINDINGS

This chapter puts forward the d · 
. . 

. . 
1scuss1on of the findlllgs of this study according to the study

obJectlves together with tlie stren th d limi. 
.g an tahon of the study as well as the conclusion and 

recommendation of the study Th · b
. 

. · e n1aJor o �ective of this study \Vas to determine the regional

a 1 1n 1ger1a uslllg the Hehgman Pollard model for mortality differences in under-five mort rty · N. · · 

eStimation. Secondary data extracted fron1 the Nigeria Demographic and Health Survey of 2013

were used fo,r the study. Information on children ever born, number of children dead, siblings

alive at age 15 and number of siblings dead for five year age group of respondents was used in 

the analysis . Child mortality estimates were computed using Brass method, adult mortality rates

were derived from siblings method proposed by Timeus et al 1997. Estimates of childhood and 

adult mortality were linked using the Logit life-table system as presented in Manual X. Thus, the 

studied focused on the use of indirect teclmiques of demographic measurements to estimate 

mortality patterns prevalent in the regions of the country. 

The study revealed variations in infant and under-five mortality rates among regions in the

country and this was in agreement with the findings of the study by Adedini et al, 2015 on the

regional variations in infant and child mortality in Nigeria. Infant and under-five mortality rates

\Vere highest in the North western region and lowest in South Western region. Generally the

Northern regions were at higher risk of infant and under-five mortality among all regions

examined. This could be attributed to poor socioeconomic status and poor cominunity level

charactensttos in these areas (Adedini et al, 2015).

They were also variations in expectation of life across the regions, life expectancy from birth (cc.,)

was highest 1n South West and lowest 1n North Central, the probabiht1es of sun 1v1ng fron1 b1rth

was highest in South West and lowest in North west while probability of dying (q'\) \\!lS h1ghl·r

in the North than the Southern regions. The mortality table functions sho\, l'd higher n1ortnht)'

levels and lower survival rates ,n the North than the Soul hen, 1 cp1on� The study ulso tl'\ l'lllrd

that the probability of surviving slightly 111c1 cn11cs n ltcr 111 li1n<. y 1111 ngL' ten nnd thl·n dt(\ps
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, 

gradually as age increases till the end of th I .fi 
I
.� 

e 1 e table and same trend applies to expectation of
11e. 

The Heligman Pollard model \V .d 
. 

as consi ered because recent studies with the model in other
populanons have sho\vn that it is the b 

. . . est existing demographic model for estimating mortality at
all ages (Ibrahim 2008 Sharrow et 1 2013) F ' a , urthermore, the model possess parameters which 
have demographic interpretation (Heligman and Pollard 1980, Rogers and Gard 1991 ). In
estimating mortality rates using th H 1. e e 1gman pollard model, mortality estimates were f1rst
obtained using Brass method S "bl· h d · , 1 1ngs met o and L1 f e table n1ethods. Although the Brass and
Life table methods yielded plausible results, the estimates obtained were different from estimates

obtained using the Heligman Pollard model. The mortality estimates obtained using the

Heligman pollard model was also different from the estimates obtained from the Demographic

and health Sl\fVey of 2013. Infant and under-five mortality given by the Heligman Pollard model 

was highest in North West and lo\vest in South West gegion. 

The Brass estimates of child mortality showed that Nigeria has high infant and child mortality 

rates proved by the high probability of death prevalent in most zones. These high mortality rates 

were also present in all the methods applied and are in agreement with the study by Adebowale 

et al, 2017 on Predictors of under-five mortality in Nigeria. The study also found a similarity in

the age pattern of mortality among the methods used. In most of the zones examined; the

probability of dying decreased after the firSt year of life and survival rates fall noticeably as age

mcreases. In the adult mortality estunatlon, the proportion of siblings still alive and proportion

that survived to age 15 who are still alive at age n decreased with increase 1n age. Furthermore,

the estimated survival probab1ht1es derived from estimates of under-five mortality rates ,vere

approximately surular to the life table surv1vorsh1p probabilities. The probability of dy1ng at

infancy is lower in the National Demographic and Health Survey report than 1n the methods of

estimation examined.

In all zones, most chjJcJrcn were exposed to high mortnhty rntcs through the ch1ldhood ngr,. Thl'

Heligman Pollard model shows estimates that vn11cs ,,·11h the ll111ss n1odl'I of clulcl n,011nhty

· ,· mo  ... "ltty cstirn·1tcs of f3r,1ss ,net hod v. ns lughcr th,111 thl' I ll•hgn1nn l'Cllhud n1ocll·l
esuma 10n, , .... · · 

• R l stu·•,·cs on childhood n11)1 tal11y n1odchng 11s1ng thl· I lchg1nnn Pollnrtl n1odl·l
esumatcs. ccen u 

� --�·---�. 
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that used Health Survey data showed th . . . 
. . 

at there was vivid mcrease in child mortality but that was
attnbuted to pigh prevalence of mv (Sh arrow et al. 2013). Also from recent studies and reports
on the Heligman Pollard model th d , e mo el provides more reliable estimates of the risk of death
in the study populations Thus 1 f thi 
. . 

· , reSu ts o s study have shown that the Heligman Pollard model 
1s efficient when used with second d t d . . ary a a an it provides accurate estimates of mortality at early
life. 

5.2 LIMITATIONS AND STRENGHTS OF Tl-IE STUDY 

The reporting of under-five mortality by \vo1nen may include omission of few deaths since child 

deaths are seen as bad events that they do not ,vant to re1ne1nber. Inability of the respondents to 

report deaths correctly may lead to response and recall bias since the records of death are based 

on reports given by sampled respondents. These biases may affect the true level and pattern of 

mortality in the population. Also misclassification of and infant deaths and stillbirths is also 

possible, particularly in settings where misclassification was purposeful in order to avoid death 

registration. Due to security challenges, some clusters in the Northern part of Nigeria were 

omitted during the 2013 demographic and health survey. These factors outlined could 

collectively distort the true pattern of mortality in recent times in the population under study. But 

this study utilizes indirect techniques of demographic estimation which minimize such errors. 

A major strength of this study is that it utilizes a nationally representative dataset which accounts 

for sampling design effects (the study samples were effectively selected from the larger 

population). This study derived life tables for Nigeria and its geopolitical zone and presents the 

true infant mortality situation in the country, an indices useful for efficient ph1.nning of health and 

development to improve general wellbeing of the citizens of the country particularly the 

vulnerable population.
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5.3 CONCLUSION 

It was discovered that the estimated probabilities of death obtained in the study follow the
general age pattern of mortality. Thus, probabilities of dying initially fall swiftly as age
increases; b'l\t increases again with further increase in age. At older ages, the probabilities of
dying increases again but now more progressively, indicating higher n1ortality levels at older
ages. However, both child and adult mortality estin1ates are needed to estimate a good survival
function and life tables and a plausible survivorsh.tp probability can be derived by linking
estimates of childhood and adult 1nortality. Under-five n1ortality rate was also found to be higher
in tl1e Northern regions compare to the Southen1 regions. The Nigeria den1ographic and health
survey yielded lower under-five mortality estilnates than tl1e Heligman Pollard model. Thus, it

can be concluded that methodology adopted by the health surveys, as good as it may be, still

under-estimates mortality rates in the population. 

5.1 RECOMMENDATIONS 

Based on tl1e findings of this study, the following are recommended: 

Due to the high level of child mortality obtained in this study, programmes that target the 

alleviation of child mortality in Nigeria should be improved . 

• i. • h. · the level of mortality produced by different models previously used inDue to u1e vana on In 
. . · 

ld  b · rt t to have a unique model that would provide more accurate N1gena, It cou e 1mpo an 

childhood mortality estimates in Nigeria.

· 
p 11 d del provided higher estimates of childhood mortality than Although the Hel1gman o ar mo 

used in Nigeria, the use is however reco1nmended because of its high
previous models 

credibility. 
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APPENDIX I 

������(g��) �uthorized to do":'nload "Survey" data from the Demographic and Health
h 

rogram. To begin downloading please login 
�t�S �

p://www.dhsprogram.com/data/dataset admin/login main.cfm . If you are new toatasets, and need additional guidance, please watch our videos on: 

Downloading Datasets - https://youtu.be/Kzv075WRVZA 
Bulk Dataset Download - https://youtu be/bVfQ 4ZxBAQ 

The requested data should only be used by you, and for the purpose of the registered 
research or ,study. The data must not be passed on to others, without the written 
consent of OHS. To use the data for another purpose, a new research project must be 
"created" in your account. All OHS data should be treated as confidential, and no effort 
should be made to identify any household or individual respondent interviewed in the 
survey. Users are required to submit a copy of any reports/publications resulting from 
using the OHS data files to: archive@dhsprogram.com. Please reference the complete 
terms of use at: https://dhsprogram.com/Data/terms-of-use.cfm . 

The files you will download are in zipped format and must be unzipped before analysis. 
After unzipping, please print the file with the .DOC/DOCX extension (found in the 
Individual and Male Recode Zips). This file contains useful information on country 
specific variables and differences in the Standard Recode definition. You will also need 
the OHS Recode Manual: http://dhsprogram.com/publications/publication-dhsg4-dhs­
questionnaires-and-manuals.cfm . This manual contains a general description of the 
recode data file, including the rationale for recoding; a description of coding standards 
and recode variables, and a listing of the standard dictionary, with basic information 
relating to each variable. 

It is essential that you consult the questionnaire for the country, when using the data 
files. Questionnaires are in the appendices of each survey's final 
report: http://dhsprogram.com/publications/publications-by-type.cfm . We also 
recommend, that you make use of the Data Tools and Manuals 
at: http //WWW dhsprogram com/accesssurveys/technical assistance.cfm . 

For problems with your user account, please email archive@dhsprogram com For data
related questions, please register to participate in the OHS Program User Forum 
at: http //userforum dhsprogram com . 

Bridgette Wellington 
Data Arch1v1st 
The Demographic and Health Surveys (OHS) Program

ICF 

530 Gaither Road 
Suite 500 
Rockville, MD 20850 
USA 
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LOGIN INFORMATION:
Login Email: afambridget@yahoo.com

Password: (use password selected when you registered)
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APPENDIX I

You have been authorized to download "S ,. 
Surveys (OHS) Program. To begin do I 

urv
d
.ey data from the Demographic and Health

t. htt // dh 
wn oa ing, please login a . . WWW s ro ram com/data/d t t OHS Datasets, and need additional 
.� ase admin/lo in main.cfm . If you are new togui ance, please watch our videos on:

Downloading Datasets - https://youtu be/KzvO?SWRVZABulk Dataset Download - https://youtu.be/bVfQ 4ZxBAQ
The requested data should only be used by you, and for the purpose of the registeredresearch or ,study. The data must not be passed on to others without the written
�onsent .?�OHS.To use the data for another purpose, a new

1

research project must be created in your account. All OHS data should be treated as confidential and no effortshould be made to identify any household or individual respondent interviewed in the 
su�ey. Users are required to submit a copy of any reports/publications resulting from 
using the OHS data files to: archive@dhsprogram.com Please reference the complete 
terms of use at: https://dhsprogram.com/Data/terms-of-use.cfm . 

The files you will download are in zipped format and must be unzipped before analysis. 
After unzipping, please print the file with the .DOC/DOCX extension (found in the 
Individual and Male Recode Zips). This file contains useful information on country 
specific variables and differences in the Standard Recode definition. You will also need 
the OHS Recode Manual: http://dhsprogram com/publications/pubhcation-dhsg4-dhs­
questionnaires-and-manuals.cfm . This manual contains a general description of the 
recode data file, including the rationale for recoding; a description of coding standards 
and recode variables, and a listing of the standard dictionary, with basic information 
relating to each variable. 

It is essential that you consult the questionnaire for the country, when using the data 
files . Questionnaires are in the appendices of each survey's final 
report: http://dhsprogram com/publlcat1ons/pubhcat1ons-by-type.cfm . We also
recommend, that you make use of the Data Tools and Manuals 
at· http //wwW dhsprogram.com/accesssurveys/techn1cal ass1stance.cfm .

For problems with your user account, please email archive@dhsprogram.com For data
related questions, please register to participate in the OHS Program User Forum 
at http.//userforum dhsprogram.com . 

Bridgette Wellington 
Data Archivist 
The Demographic and Health Surveys (OHS) Program
ICF 

530 Gaither Road 
Suite 500 
Rockville, MD 20850 
USA 
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LOGIN INFORMATION: 

Login Email: afambridget@yahoo com 

Password: (use password selected when you registered)
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