o
ESTIMATION OF ADULT MORTALITY TRENDS USING

ORPHANHOOD METHOD IN MOWE-IBAFO, OGUR STATE

ALABI OLALERE
MATRIC NO.: 160624

SEPTEMBER, 2014

l
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




ESTIMATION OF ADULT MORTALITY TRENDS USING ORPHANHOOD

METHOD IN MOWE-IBAFO, OGUN STATE

BY
ALABI OLALERE
B.Sc. MICROBIOLOGY (Ilorin)

MATRIC NO: 160624

A DISSERTATION SUBMITTED TO THE UNIVERSITY OF IBADAN
IN PARTIAL FULFILLMENT OF THE REQUIREMENT FOR THE AWARD OF

MASTER OF PUBLIC HEALTH (MEDICAL DEMOGRAPHY) DEGRELE

DEPARTMENT OF EPIDEMIOLOGY AND MEDICAL STATISTICS,

FACULTY OF PUBLIC HEALTH, COLLEGE OF MEDICINE,
UNIVERSITY OF IBADAN, NIGERIA

SEPTEMBER, 2014

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




i CERTIFICATION
I’ [ certify that this rescarch work was carried out by Olalere ALADBI of the Department of

Epidemiology and Medical Statistics, Faculty of Public Health, College of Medicine,

. University of Ibadan, 1badan.

Prof. E.A. Bamgboye, Ph.D (London)

Supervisor

hL AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




DEDICATION

This research work is dedicated to the Alpha and Omega, the beginning and the end in whose

hand 1s the power and strength to do all things. [ also want to dedicate this research work to

Mr Amos Olalere Alabi and Mrs Motunrayo Bukola Alabi for their endless love and sacrifice

for me. May the Almighty God grant you long life to reap the {ruit of your labour.

v
i AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




==k 2 N

J
!

ACKNOWLEDGEMENTS

I give God all the glory for the successful complétion of my MPH programme in Medical

demography. I thank my parent for their support throughout the period ot the programme.

I am indebted to my Supervisors (Prof. E.A. Bamgboye and Dr A.F. Fagbamigbe) for giving
me the much needed attention and time. I pray God will reward your effort bountifully. I

want to specially thank Dr. Akinyemi for providing me the much needed technical assistance

througliout the conduct of my project and abstract writing.

My gratitude will be incomplete if 1 fail to acknowledge the Lecturers that impacted
knowledge in me. The contributions of Prof. Ayemi, Dr Adebowale, Dr Adedokun, Dr
Fatiregun, Dr. Bidemi Yusuf, Dr Akpa, Dr. Olufunmilayo Fawole, Dr. Ikeoluwapo Ajayi, Mr

Aduroja and Mr Oyeyemi (Health Promotion Computer Unit) will forever be remembered.

I also want to thank and appreciate all my Demography colleagues (Olaogun Ifeoluwa,
Awokoya Kayode, Vivian Odezugo. Ehinfun Abiola and Adeosun Joy. I love you all and I

wish you the best in life.

VvV
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




o I

g'ﬂ* h-l

——

!
|

ABSTRACT

The vital registration system, a direct method of estimating mortality, is often incomplete and
inaccurate in developing countries. Altemative estimates of reliable mortality indices are
needed to assess the impact of health intervention programmes at population subgroups. This
study therefore provides estimates of adult mortality level and trends using orphanhood
method, an indirect technique, in Mowe-Ibafo area of Ogun State, Nigeria.

A cross-sectional study was conducted among 1250 women of reproductive age (15-49
years), selected using a two-stage cluster sampling technique. Six out of 11 clustered
communities were randomly selected. All households were visited in each selected cluster
and one eligible woman was randomly interviewed in each household. A validated
semi-structured questionnaire was used to collect data on respondent’s and household
member’s socio-demographic characteristics, the survivorship status of respondent’s parents,
number of Children Ever Born (CEB) and those surviving. The socio-demographic data were
summarised using descriptive statistics while a periodic cohort was used to project an
estimate of CEB and surviving children of the women at the end of their reproductive age.
The orphanhood method was used to relate the proportion of respondents with living mothers

and fathers to measures of survivorship probabilities by means of multipliers whose values
depend on the mean age at childbearing. This was obtained by averaging age of respondents
who gave birth within a year before the survey. The adult mortality derived from the
complement of survivorship probability i1s the probability of parents dying from birth to the
curtent age of respondents. Brass and Bamgboye's method of estimating time period in
mortality was used to determine adult mortality trends. Abridged life-tables were constructed
by linking the survivorship probabilities in childhood and adulthood using the two-parameter
logit system.

The age of respondents was 30.549.0 years with 19.4% in the 25-29 years age group. The sex
ratio of household members was 92 males per 100 females. Less than half (46.8%) of the
respondents had secondary education. The age at childbearing was 28.549.0 ycars while
respondents CEB and surviving children at the end of their reproductive age was 4.14(95%
Cl: 3.98-4.30) and 3.36(95% CI: 3.12-3.60) respectively. Thc mortality estimates of
respondents’ fathers decreased from 0.40 to 0.09 between 1997 and 2004 while it decreased
from 0.40 to 0,07 between 1999 and 2004 among their mothers. Lifc expectancy at birth for

malc and female were 59.2 and 62,9 ycars rcspectively. Also, the lite expectancy at age S0

vl
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for male and female were 21.7 and 22.1 years respectively. The conditional probability of a
male dying between age 15 and 60 years (0.26) was higher than that of females (0.21).

Adult mortality estimates declined over the years in Mowe-Ibafo with females having higher
life expectancy than males. There is a need to identify and implement health interventio-n
programmes that will 1improve the life expeciancy, especially among men. Periodic

monitoring of adult mortality using orphanhood method in the absence of a reliable vital

registration system 1s also recommended.

Keywords:  Adult mortality, Life expectancy, Orphanhood method, Vital registration system
Word count: 486
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CHAPTER ONE

INTRODUCTION

1.0 Background of study

In many developing countries the overall level of adult mortality 1s unknown particularly in
Sub-Saharan Africa. In Nigeria as with other developing countries, the data collection
systems such as the vital registration system barely exist. Even when complete and accurate
civil registration data are available, the calculation of rates requires the estimation of
denominators (United Nations, 2004). Denominators however are difficult to estimate.
Denominators are usually total populations or mid-year population which are often estimgted
once in several years through census. They usually require a lot of resources in terms of time,

finance and personnel. As such very often direct information suffers from many deficiencies.

(Timaeus,1990).

Whereas 1n the developed countries, regular census. functional and reliable vital registration

systems are routine activities and so represent a permianent source of data for calculating

mortality rates for various components of the population (Titmaeus. 1991).

The development of a rcliable and afiordable method tor measuring adult mortality 1n
countries that lack adequate vital statistics systems has proved a major challenge. While
considerable 1ngenuity has becen deployed to good cffect to devise ways of rendering
incomplete reports of recent deaths usable. such methods can be applied only when the

majority of events are rcported (Brass, 1975; Preston and others, 1980; Preston,1984 ;

Timaeus and Graham, 1989).

The first simple robust method for estimating mortality from orphan-hood was proposed by
Brass and Hill (1973). [t relates the proportions of respondents with living mothers or fathers
in two adjoining age groups to measures of life table survivorship by means of a system of
weighting factors whose values depend on the mean age at child-bearing. Subsequent to the
derivation of this weighting factors, several regression-based approaches have been proposed
(Hill and trussel, 1977; Palloni and Heligman,1985 ; United Nations, 1983). Equivalent
methods for the estimation of men’s mortality from paternal orphan-hood have not been

developed because of the lack of a satisfactory, flexible model of male fertility and persistent
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scepticism about the robustness of the method (Brass, 1975; Hill and Trussel, 1977; Hill.
1984; Palloni and Heligman, 1986).

Accurate data on child mortality can usually be collected from the children’s parents and in
particular their mothers. In-addition, the characteristics of parents are among the more
important determinants of the risk of dying in childhood (UN Manual X, 1983). It is often
unreasonable in adult mortality, to use the social and economic characteristics of the
respondent as a proxy for those of the dead parents, as it cannot be regarded as a direct

determinant of mortality risk in adulthood (UN Manual X, 1983).

Estimates from other methods of estimating adult mortality such as ‘Widowhood’,
‘Sisterhood’ and ‘Brotherhood’ approaches are subject to relatively greater inaccuracies
compared to the Orphan-hood method (United Nations Manual X, 1983). The greater
inaccuracies arise from less accurate reporting. The link between brothers and sisters may not
be as strong as the mother- child link, thus sonic people might not know with certainty
whether their siblings are alive or not. Moreover the sisterhood method is not appropriate for

studying trends in mortality (United Nations Manual X, 1983).

Another advantage of the orphan-hood method of mortality estimation is that they rely upon
information gathered by questions that are simple and easy to answer. The normal forms of
the questions on orphan-hood are *‘is your father alive?’’.and ‘‘is your mother alive?”’, the

possible answers beitg Yes, No or Not known (UN Manual X, 1983).

1.1 PROBLEM STATEMENT

The Federal Government of Nigeria (2004) stated that Nigeria still faces major challenges in

developing a timely and high quality database particularly for the adult population. In many
developing countries, especially Sub-Saharan Aftica countries the overall level of adult

mortality and the distribution of adult death among national population is unknown

Estimating adult mortality from conventional data in developing countrics like Nigeria is not
reliable as a result of the poor quality of the census figures often attributed to inaccuracy of
the returns in coverage and data quality (Cooper et al, 1998). Also, associated with unrcliable
census figures were insuflicient personal details about the population cnumerated and

unavallability of disaggregated population data for local arcas. The incomplete and

2
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scepticism about the robustness of the method (Brass, 1975; Hill and Trussel, 1977; Hill.

1984; Palloni and Heligman, 1986).

Accurate data on child mortality can usually be collected from the children’s parents and in
particular their mothers. In-addition, the characteristics of parents are among the more
important determinants of the risk of dying in childhood (UN Manual X, 1983). It is often
unreasonable in adult mortality, to use the social and economic characteristics of the
respondent as a proxy for those of the dead parents, as it cannot be regarded as a direct

determinant of mortality risk in adulthood (UN Manual X, 1983).

Estimates from other methods of estimating adult mortality such as ‘Widowhood’,
‘Sisterhood’ and ‘Brotherhood’ approaches are subject to relatively greater inaccuracies
compared to the Orphan-hood method (United Nations Manual X, 1983). The greater
inaccuracies arise from less accurate reporting. The link between brothers and sisters may not
be as strong as the mother- child link, thus sonie peoplec might not know with certainty
whether their siblings are alive or not. Moreover the sisterhood method is not appropriate for

studying trends in mortality (United Nations Manual X, 1983).

Another advantage of the orphan-hood method of mortality estimation is that they rely upon
information gathered by questions that are simple and easy to answer. The normal forms of

the questions on orphan-hood are ‘‘is your father alive?’’.and *‘is your mother alive?’’, the

possible answers being Yes, No or Not known (UN Manual X, 1983).

1.1 PROBLEM STATEMENT

The Federal Government of Nigeria (2004) stated that Nigeria still faces major challenges in
developing a timely and high quality database particularly for the adult population. In many
developing countries, especially Sub-Saharan Aftica countries the overall level of adult

mortality and the distribution of adult death among national population is unknown.

Estimating adult mortality from conventional data in developing countries like Nigeria is not
reliable as a result of the poor quality of the census figures often attributed to inaccuracy of
the returns in coverage and data quality (Cooper ct al, 1998). Also, associated with unreliable
census figures were insulficient personal delails about the population enumecrated and

unavailability of disaggregaled population data for local arcas. The incomplete and

2
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inadequate vital statistics system 1s also a contributing factor to the difficulties encountered in
generating accurate and reliable estimates of adult mortality. Thus this study estimates adult

mortality in a local community in Ogun State of Nigeria, using the orphanhood approach.

According to Ujah et al, 2005, maternal mortality ratio, a subset of overall female adult
mortality, by region, was highest in Africa (830/100,000 live birth), followed by Asia
(330/100,000 live birth), Oceania (240/100,000 live birth), Latin America and the Caribbean
(190/100,000 l1ve birth), and least in the developed countries (20/100000 live birth). With the

exception of Afghanistan, the countries with high maternal mortality ratios (MMRs) were all
in Africa (Ujah et al, 2005). Maternal mortality ratio for Nigeria was estimated at

576/100,000 live birth (NDHS, 2013).
1.2 RATIONALE

The rehability of data from the vital registration system in Nigeria is seriously affected by the
problems of under-registration and age misreporting. The lack of a reliable demographic data
from traditional sources (Vital registration and census) makes the development of indirect
techniques for estimating demographic indicators of mortality imperative in Nigeria

(Bamgboye, 20006).

The geographic information given in the past Nigeria Demographic and Health Surveys is

highly aggregated and may therefore conceal local and state specific etfects.

This study generated estimates of mortality using indirect techniques in the study area where
no such estimates either from conventional data or deficient data existed. This estimate will

serve as a baseline level of mortality to monitor the on-going health projects in the

community.

The population structure (pyramid) of Sub-Saharan Africa reveals the existence of a broad-
base population (high birth) with very little proportion surviving to the adult ages (PRB,

2013).This clearly indicate that the life expectancy is relatively low across Sub-Saharan

Africa and Nigeria is not an exception.

Indicators need to be ecstimated to assess and monitor millennium development goals (MDGs)
set to be achieved by year 2015, Mcasurement of mortality and analysis of cause spccific
mortality will provide programmers with informatien on where to allocate resources (Walker

et al, 2002). Regional estimates of demographic indicators mask diflerences between smaller

3
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groups. It 1s therefore important to study smaller populations. Antunes and Waldman, (2002)
report that temporal and spatial assessment of epidemiological and demographic data can lead
to improvements in the effectiveness of social policies by guiding the targeting of resources
and identifying groups to which educational measures and health programmes should be

preferentially directed.

: Studies showed that in some countries in Sub-Saharan Africa, much of Asia, and parts of
Latin America, the registration of deaths falls short of the 60 percent limit below which
adjustment of the data becomes infeasible (Preston, 1984). A large number of countries are
making efforts to improve the coverage of their civil registration systems (Gil, 1989). There
are large parts of the world in which it is unlikely that routine reporting systems will produce

adequate data on adult mortality in the foreseeable futurc.

The adult ages encompass the main productive years of life. Because those aged 15-59 years
are responsible for caring for old people and dependent children, the impact of an adult death
on other household members can be catastrophic. Though little quantitative evidence of this
exists at present, 1t 1s likely that adult deaths have major adverse economic consequences.

Thus death of adults may have important implications for the distribution of income and

welfare between socio-economic groups, for the social support of dependents and for overall

production' (Timaeus, 1990).
1.3 Objectives

1.3.1 Broad objecctive

To explore the indirect technique in estimating mortality and life expectancy at population

subgroup in the absence of reliable conventional data source from vital registration and

census.
1.3.2 The specific objectives were to:

1. Estimate adult mortality levels using the orphan-hood approach.

2. Obscrve the trend in mortality in the study arca.

3. Generate an abridged Life-Tablc for malcs and females in Mowe-1bafo using Brass® 2

parametcr logit system,

q
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CHAPTER TWO
LITERATURE REVIEW

2.1 REASONS FOR MEASURING MORTALITY DATA

Mortality data are important in the measurement of consequences of disease and useful in the
planning of health care services. Mortality statistics provide baseline indicators from which
health profiles can be constructed and health policy formulated. Studying trends in mortality
overtime helps to understand how the health status of the population is changing. Several
methods have been applied in studying this trend in mortality overtime. The patterms of
mortality in a community in terms of cause, age, sex, population group, and geographical
distribution, also inform the work of epidemiologists, medical personnel, and those working

in health policy, planning and administration (Anderson, 2000).

2.2 FARLIER ATTEMPTS AT ESTIMATING ADULT MORTALITY IN AFRICA

Vital registration systcms are the ideal source of data with which to monitor mortality levels
and trends. However, the statistics systems of most Sub-Saharan Africa countries continue to
be underdeveloped with only few countries been able to provide adequate vital statistics. In
2001 the World Health Organization (WHO) contacted all mermber states in Sub-Saharan
Africa to try to obtain death statistics for a global assessment of the burden of disease
(Kowal, Rao, and Mathers 2003). Just 9 out of 46 member states provided such data.
Furthermore, coverage of registration was less than 60 percent in most of these 9 countries,
with only Mauritius and the Seychelles providing vital registration data that were more than
90 percent complete. Adequate vital statistics are far more widespread in other regions.
particularly Europe and the Americas, and 60 percent of the countries for which the WHO
could not obtain registration data are in Sub-Saharan Africa. Due to a lack of appropriate data’
for direct estimates of adult mortality in deveclopiiig countrics, the WHO project studied

trends in adult mortality in 27 developing countries (Hill, 2003), and included only 2

countries from mainland Sub-Saharan Africa (Benin and Zimbabwe).

Concemns exist about both the reliability and validity of reports on the survival of

respondents’ siblings. Although Bicego (1997) found good correspondence with other data,

Stanton, Abderrahim, and Hill (1997) suggest that sibling survival may progressively

5
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underestimate adult mortality as the time since the event lengthens. These authors conclude
that sibling histories can at best provide an estimate of adult mortality in the few years before
the data were collected. Comparison of successive sets of sibling history data in the three
African countries that have collected them in two DHS surveys also supports this conclusi(-m

(Timaeus and Jasseh, 2004).

Analyses of data from censuses in Kenya also suggest that a reversal in the trend in adult

) mortality occurred in that country during the 1990s. The orphanhood estimates of person-

years lived in Kenya indicates that slight improvements were made between the 1970s and
1980s but that an even larger decline occurred in the next decade. In this country, the

mortality of women is lower than that of men.

Analysis of a range of data sources from Zimbabwe, including vital registration data, has also
shown a marked rise in the adult mortality rates during the 1990s (Feeney, 2001). This is 1n
keeping with the rising prevalence of HIV observed in antenatal clinics during the late 1980s
and early 1990s. The estimates from vital registration, household deaths, and survival of
parents are reasonably consistent, although the last of these series may underestimate

somewhat for the earlier period and place the subsequent rise in mortality slightly too earl);

(Feeney, 2001).

Church records trom northern Namibia have been used to estimate the mortality experience

of the parishioners (Notkola, Timacus, and Siiskonen 2004). Adult mortality did not change
much during the 1980s but increased rapidly from about 1994. In 2000 the death rates of

women at ages 20-64 were 3.5 times higher than in 1993; for men they were 2.5 times

higher.

An analysis of the sibling histories collected prior to 1997 in 11 DHS surveys in Sub-Saharan
Africa showed that, although adult mortality was falling or stagnant in Western Africa and in
Namibia in the 1980s, it had begun to rise sharply in Eastern Africa (Timaeus, 1999).
Moreover, four of the six Eastern African countries considered were characterized by
unusually high mortality of young adults relative to older adults. Unfortunately. DHS surveys
collect sibling histories only from women of reproductive age (although respondents report -
on siblings older than themselves) and the surveys cover rather small samples for the study of
adult mortality, especially at ages 45-59. Thus, thesc surveys lack the statistical power to
enable one to produce meaningful estimates ol how the age pattern of mortality in adulthood

is cvolving in each country as the overall death rate rises (‘Timacus, 1999).

6
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One common index of measuring the pace of mortality change is the life table survivorship
from age 15 to 60 years, which can be interpreted as the probability of surviving to old age,
subject to surviving childhood, at the prevailing level of mortality. This index, which is a

complement of the probability of dying between exact age 15 and 60, has been adopted as the

preferred index of adult mortality (Timaeus, 1998).0

Timaeus (1993) pointed out that some of the results on adult mortality based on data that

- ﬂmm
. =

have been subjected to smoothing and adjustment have shown that, for example around 1980,
more than 75 per cent of those aged 15 would survive to age 60 in Benin and The Gambia. In
Ghana, Mauritania, and Zimbabwe, the equivalent figure is more than 80 per cent. The
increase from low to high mortality in some countries has been substantial. For example,
Feeney (2001) reported that in Zimbabwe the probability of surviving between exact age 15
and 60 decreased from about 80 percent in 1982 to about 50 percent in 1997. In Malawi, this
value increased from 56 per cent in 1966 to 58 percent in 1977 and further increased to 68

percent in 1987 before declining to 52 percent in 1998 (MNSO 1994,2002).

In 1995, a Lusaka study on adult mortality (Kelly et al, 1998) found that among young adults,
death rates were 20 times higher than in another study in rural and urban Nigeria (Cooper et
al, 1998). The Lusaka study comprised poor urban neighbourhoods where a total of 2,258
households (representing 6,440 adults and 5,073 children) were initially interviewed in 1995
and followed up for two years. It was found that 29 percent of all households reported one or
more deaths within two years, a total of 392 adults (202 men and 190 women). The crude
death rate in Lusaka was 2.5 times higher than the Nigerian cohorts. The Nigerian study
(Cooper et al, 1998), conducted in 1995, followed 7,628 adults over the age of 15 years in an
urban cohort of Ibadan and 4,205 adults over the age of 25 years in the nearby rural district of

Igbo-Ora. A follow-up was done every three months for two years to see if a death had

occurred. The findings showed that a total of 216 deaths occurred during the follow-up.

2.3 VITAL REGISTRATION SYSTEM IN NIGERIA

Vital registration system 1s a procedure that is designed to register vital cvents on a routine
basis (Kpedekpo and Arya, 1981). According to UN (2003) vital events arc regarded as live -
births, deaths, foctal deaths, marriage, divorce, adoption, legitimation of birth, recognition of
- parcnthood, and annulment of marriage or legal separation. The vital registration system
serve as the main source of data for cstimating changes in the size of a population at any

given point in time. Vital statistics systcms provide the most relinble source of information on

7
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births and deaths. However, such an accurate system exists only in theory as most developing
countries have deficient vital registration system and Nigeria is no exception. One of the key
issues that have kept the Sub-Saharan African countries in the state of underdevelopment is
the unavailability of accurate statistical data for social and economic planning purposes
(Adedini, 2011). The completeness of vital registration was as low as 13.49% in the year
2007 (NPC, 2008). Mortality measures based on data from vital registration systems are very
scanty in Nigeria. An assessment of the country’s death registration system by UNICEF in

1999 revealed a completeness rate of about 20%.

In Nigeria, the first attempt at obtaining data ‘on birth dates back to 1863 with the
promulgation of the ordinance No. 21 at the Lagos colony. The success of the program, in
terms of numbers of births and marriages registered, made the colonial government to extend

it to Warri and Calabar in 1903 and 1904 respectively (Sule, 2003). A more comprehensive
registration system throughout the country was introduced in 1917 (NPC, 1998). Throughout

the colonial period and even beyond, the operation of vital registration system in the country
lacked uniformity in operations (Adedini, 2011). Beside, coverage was both incomplete and
inaccurate and the objectives then werc basically narrowed to the colonial needs for tax
assessment and security purposes (NPC, 2010). In search of an alternative to census exercise

which was frequently marred by crises. litigation and canccllations of figures in the 1960s

and 1970s, the Nigerian government promulgated a decree on compulsory registration of

births and deaths in 1979 (NPC, 2010).

Between year 2003 and 2005, the National Population Commission (NPC) developed an.
action plan to create a more sustainable registration system. The plan included the
involvement of every part of society, local communities and stakeholders. In a bid to ensure
an improvement in the registration system, the NPC waived the payment of registration fees
for three years, from July 2005 — July 2008. Payment of fee in the past had hindered
considerable number of parents from registering the births of their children (UNICEF
Nigeria, 2007). The waiver, coupled with heightened sensitization, resulted in a slight
increase of birth registration from a former national figure of 28 percent in 2001 to an
average of 30.2 percent in 2006 (UNICEF Nigeria, 2007). Though the system started in
Nigeria as far back as 1863, Nigeria experience with registration system has not been any
better up till the recent time (NPC, 1998). Time estimates of infant mortality and crude death

rates based on the data from the vital registration system for Lagos between the peniods from
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1950 to 1963 was published 1n the 1966 U.N. demographic Year Book. The Table below

shows these rates (United Nations, 1960).

Table 1: Estimates of IMR and CDR for Lagos, based on Death Registration System, 1950-

1963

Year IMR CDR
1950 87.5 14.4
1951 73.9 15.5
1952 103.8 15.9
1193 85.3 13.6
1954 89.0 13.0
1955 81.8 12.6
1956 75.6 11.7
1957 79.3 13.9
1958 79.1 12.3
1959 76.2 13.4
1960 62.9 11.8
1961 81.0 13.4
1962 62.0 10.9
1963 67.8 13.5

Source: UN. Demographic Year Book, 1966

The crude death rate figures indicate that there has been very little change in the mortality

experience in Lagos since 1950. Estimates for the infant mortality rate depict the same trend.
[t is almost impossible to agree that mortality in Lagos in 1950 would have been as low as

indicated by the U.N. estimates. All these point towards a strong hkelithood: an
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underestimation of the mortality level by the registration system. This could have been as a

result of incomplete death registration and/or inflated population base.

A number of countries in Sub-Saharan Africa have realized the importance of having -a
comprehensive and continuous vital registration system in their country and therefore, they
are making frantic efforts to improve its performance in their domain. For instance, in her bid
to improve vital registration system in Ghana, September 1* was set aside for the annual
| celebration of births and deaths registration in Ghana in order to draw people’s attention to
the importance of registering births and deaths in the country and besides, the law of Ghana

requires that all deaths must be registered before burial is permitted (Kwankye et al, 2007).

In Nigeria, however, vital registration system has not been given the necessary attention
among the general populace, and because of this, birth and death recording is yet to receive
recognition as a valuable data source for demographic analysis (Adedini, 2011). The present
level of civil registration system in Nigeria is low as compared with that of developed and
even some developing countries like India. In India for instance the level of birth and death

registration was 69.7% and 63.2% respectively around 2006 (Tiwari, 2011).

Some of the possible causes of low registration identified by Tiwari, 2011 included lack of

awareness about the need and importance of registration of births and deaths, lack of

awareness about the place and registration authorities to whom to report, particularly in the

case of rural areas, inadequate and ill-equipped staff, low importance assigned to civil

registration work, and insufficient registration centres.

2.4 CENSUS SITUATION IN NIGERIA

National census as the name suggests and as defined by the United Nations i 1975 is the
total process of collecting, compiling and publishing demographic, economic and social data
pertaining at a specified time or times to all persons in a country or delimited territory. All
population censuses worldwide are affected by both coverage and content crrors, However,
the magnitude of these errors differs from one country to another. Census data with minimal
errors can be used to produce cstimates of mortality in population with deficient death
registration system. Coverage errors are more scrious in rural remote arcas (NIPPC, 2010).

Since census data arc collected retrospectively, content crror occur as a result of (age) mis-
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reporting, memory-lapse errors and in the process of recording information provided by

respondents (El Badry, 1961 cited in United Nations, 1983).

Due to under-coverage, Nigeria census data undermines the population base necessary for
calculation of rates particularly for the rural areas and urban slums (Morah, 1985).

Unfortunately, Nigeria’s census taking, like the vital statistics is also inconsistent.

The first attempt at a population census in Nigeria was in 1866. Subsequent censuses before

E 1952, such as 1911 and 1922, were restricted to some parts of the country (NPC, 2010). The
1952-53 enumeration was the first nationwide census. This attempt yielded a total population
figure of 31.6 million within the current boundaries of the country. This census has usually
been considered an undercount for a number of reasons such as apprehension that the census
was related to tax collection, political tension at the time in eastern Nigeria, logistical
difficulties in reaching many remote areas, and inadequate training of enumerator in some

arcas.

The first post-independence census conducted in 1962 was cancelled because of alleged
irregularities in 1ts conduct and another census conducted in 1963 was officially accepted .
though encumbered with charges of inaccuracy and manipulation for regional and local
political purposes. Indced the official 1963 figure of 55.6 million as total national population

1s inconsistent with the census of a decade earlier because it implies a virtually impossible

annual growth rate of 5.8 percent.

In addition to likely inflation of the aggregate figure, significant intraregional anomalies
emerge from a close comparison of the 1953 and 1963 figures. In portions of the southeast,
for example, the two sets of data imply that some non-urban Local government areas (LGAS)
had increased at a rate of almost 13 percent per year, while other neighbouring areas

experienced a minute growth rate of 0.5 percent per year. Despite the controversy, the results
of the 1963 census were eventually accepted. After the civil war of 1967-70. an attempt was

made to hold a census in 1973, but the results were cancelled in the face of repeated

controversy.
No subsequent nationwide census was held until 1991, although thcre have been various
attempts to derive population estimates at a state or local level. The great improvements in

transport and accessibility of most arcas, in tcchnological capabilitv, and in the lcvel of

education throughout thc country, favourcd the success of the 1991 census (NPC, 2010). In
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respondents (El Badry, 1961 cited in United Nations, 1983).
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was related to tax collection, political tension at the time in eastern Nigeria, logistical
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irregularities 1n 1ts conduct and another census conducted in 1963 was officially accepted
though encumbered with charges of inaccuracy and manipulation for regional and local
political purposes. Indeed the official 1963 figure of 55.6 million as total national population

is inconsistent with the census of a decade earlier because it implies a virtually impossible

annual growth rate of 5.8 percent.

In addition to likely inflation of the aggregate figure, significant intraregional anomalies
emerge from a close comparison of the 1953 and 1963 figures. In portions of the southeast,
for example, the two sets of data imply that some non-urban Local government areas (LGAS)
had increased at a rate of almost 13 percent per year, while other neighbouring areas
experienced a minute growth rate of 0.5 percent per year. Despite the controversy, the results
of the 1963 census were eventually accepted. After the civil war of 1967-70, an attempt was

made to hold a census 1n 1973, but the results were cancelled in the face of repeated

controversy.

No subsequent nationwide census was held until 1991, although there have been various

attempts to derive population estimates at a state or local level. The grcat improvements in
transport and accessibility of most arcas, in technological capability, and in the level of

educatfon throughout the country, favourcd the success of the 1991 census (NPC, 2010). In
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other to reduce possible controversy, religious and ethnic identification was excluded from
the census forms and verification of state results were handled by supervisors from outside

the state (NPC, 2010).

The most recent census was carried out in March 2006. A post enumeration survey was
carried out in July that same year to assess the quality of the census results and to collect

information on fertility and mortality data. The population total as of March 2006 was

provisionally given as 140.0million (NPC, 2009). The total is higher than the projected

population of Nigeria in the UN’s 2004 revision estimates, which shows a mid-2006

population of 134.4 million. \

Some of the identified reasons for paucity of fertility and mortality data from census in

developing countries include; the inaccuracy of the returns in coverage and data quality,

censuses being few and far apart, insufficient personal details about the population

enumerated and unavailability of disaggregated population data for local area (Ayeni, 1975).

2.5 SAMPLE SURVEYS

The effort to generate reliable demographic data in Nigeria has included the conduct of
numerous sample surveys. These include the 1965-66 Rural Demographic Sample Survey
and the 1980 National Demographic Sample Survey (NDSS) conducted by the Federal Office
of Statistics and the National Population Bureau, respéctively. The 1981-1982 Nigeria
Fertility Survey (NFS) conducted by the National Population Bureau among women of
reproductive age was the first nationally representative surveys on fertility, family planning,
contraceptive use, and related topics. The first Nigeria Demographic and Health Survey
(NDHS) followed 1n 1990, with subsequent ones conducted in 1999, 2003, 2008 and 2013 by
ICF Macro. In addition to the topics covered by the NFS, the NDHS also collected

information on issues related to maternal and child health.
2.5.1 NIGERIA DEMOGRAPHIC AND HEALTH SURVEYS (NDHS)

The Nigeria Demographic and IHealth Survey (NDHS) is a national sample survey of women
of reproductive age designed to collect data on socioeconomic characteristics, history of child,
bearing, mortality pattern, brcastfccding, usc of contraception, immunization of children,
marriage pattern, nutritional status of children, accessibility to health and family planning
services, treatment of children during episodcs ol illness. This was intended (o assist policy

makers and administrators in evaluating and dcsigning programmes, and to develop strategies

12

k

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




for improving health and family planning services in Nigeria which in turn should reduce
childhood mortality levels (NPC, 2004).

Mortality estimates are calculated from information that was collected in the birth history
section of the individual questionnaire. The section began with questions about the aggregate
child bearing experience of respondents (i.e. the number of sons and daughters who live in
the household, who live elsewhere, and who died). These questions were followed by a
retrospective birth history in which data were obtained on sex, date of birth, survivorship
status, and current age or age at death of each of the respondents’ live births. This permits

calculation of various child mortality rates such as infant mortality and under-five rates
(NPC, 2004).

The direct estimation technique is based on a life-table approach: probabilities of dying are

computed from reported dates of birth and death and the numbers of children of a particular

age exposed to the risk of dying during a specified period (Hill et al, 1988 and Bicego et al,

1996). Each survey produces national mortality rates for the intervals 0-4, 5-9, and 10-14

years preceding the survey. These estimates can be considered to indicate the mortality rates

at a mean of 2.5 years, 7.5 years, and 12.5 years preceding the survey, respectively.

The reported ages at death and years since death of respondents’ brothers and sisters can be
used in making direct estimates of adult mortality (NDHS, 2013). Mortality rates are
calculated by dividing the number of deaths in each age group of women (and men) by the
total person-years of exposure to the risk of dying in that age group during a specified period

prior to the survey. NeVertheless, age-specific mortality rates obtained in this manner are

subject to considerable sampling variation (NDHS, 2013).

The birth history data for the less recent periods are thought to be of lower quality because
event omission and misreporting of date of birth and age at death for deceased children are
likely to occur more frequently at longer durations of recall. This leads to progressive
underestimation of mortality rates with increased time preceding the survey, as can be
demonstrated by comparing rates for a given calendar period between recent and less recent

surveys (Bicego et al, 19906).
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2.6 FACTORS AFFECTING THE VALIDITY OF ESTIMATES FROM
ORPHANHOOD METHOD

The estimated mortality does not refer to specific time periods, rather it provide direct
information about cohort mortality not period mortality. This is not a problem if mortality has
been constant. But in most cases, the estimates represent average measures over a somewhat

lengthy and varying period of exposure. A method to ‘date’ the estimates has been developed
by Brass and Bamgboye (1981).

Another potential bias arises from the fact that only surviving children can report about the
survivorship of their mothers. This selection effect probably biases survival estimates
upwards because mortality risks across generations in the same family are likely to be

positively correlated. The bias may be ollset in part by the tendency for poor women, (whose

mortality risks are usually above average) to have higher fertility.

The most serious drawback of the Orphan-hood method is the so- called ‘adoption effect’.
This is the tendency of respondent to give reports not about the biological mother but about
the social mother who may have adopted the respo.ndent after the death of the actual mother.
This tends to underestimate mortality estimate of the real mother. This bias 1s very
problematic below age 15 years when children are not reporting for themselves. The
interviewers will often assume that the mother is living which leads to implausibly low
mortality below age 15. This is a serious problem in some parts of Nigeria, and in the

extended family system and child fostering.

Thus the Orphan-hood approach to the estimation of adult mortality is designed primarily to
be used with reports from off-springs age 15 and above. The ‘adoption’ problem affects other
ages also, but 1t becomes relatively less important as mortality itself becomes higher among

aging cohorts (United Nations Manual X, 1983).

2.7TMATERNAL MORTALITY

Sustained progress in development and access to health services throughout the world has not
prevented an increase in mortality rates in Sub-Saharan Alfrica of prime aged adults and
children under age-five. This incrcasc is largely due to communicable diseases such as
tuberculosis, Malaria, Hepatitis B, Lower respiratory infections and perhaps most

conspicuously HIV/AIDS (Murray and Lopez, 1997, World Bank, 1993).
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The reduction of maternal deaths is a key international development goal. Evidence-based

health policies and programmes aiming to reduce maternal death need reliable and valid

information. It 1s well known that poor countries are the ones with highest maternal mortality
rates. The maternal death in Nigeria as estimated in the 2013 NDHS is 576/100000 live

births. In analogy to the link between poverty and infant mortality, the relationship between

poverty-maternal mortality has become part of common wisdom.

During the past half century there was a marked reduction in maternal mortality rate
especlally in developed countries, to such a level that the standard of Obstetric care could no
longer be assessed in terms of mortality rates. However, the picture is different in the
developing world, and the disparity in deaths between developed and developing is greater
for maternal mortality than for any other global health problem. Of all the health statistics
compiled by the World Health Organization (WHO), the largest discrepancy between
developed and developing countries occurred in maternal mortality. Many believe that the
most important common denominator that is central to the increasing maternal deaths in
Africa is poverty. The expanding AIDS epidemic also means that an understanding of adult

mortality levels and trends in the region will become at once increasing important and more

difficult to achieve over the next two decades (Bicego, 1997).

2.8 FACTORS INFLUENCING MATERNAL MORTALITY IN NIGERIA

(1) Poverty as a cause of Maternal Mortality in Nigeria
Poverty limits accessibility to basic services like health. It influences negatively the ability to
utilize modern health facilities. Such limitation tend to cause high mortality especially among
the poor (Alti-Muazu, 1995). Problems of poverty limit access to food and balanced diet.
thereby causing hunger and malnutrition which are closely related. According to the World
Health Organization report (1997), only 31 percent of women in Nigeria deliver with a

skilled attendant’s assistance.

(2) Poor Government policies as a cause of Maternal Mortality in Nigeria
Many years of poor govemance eroded health infrastructure. Delivery and reproductive
health services in Nigeria arc substandard. While hcalth service delivery is poor nationwide,
it 1s weakest in the northern region and rural communitics (USAID, 2006), National budget

expenditures for the hecalth sector arc very minimal.
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(3) Cultural factors as a cause of Matermal Mortality in Nigeria

Health seeking behaviour, particularly of women is often determined by social norms of
- behaviour, beliefs and practices (UNFPA, 2001). Most women tend to confonn to culturally
defined norms when it comes to health-seeking during pregnancy and childbirth. Despite the

presence of formal health services, they are often bypassed for traditional providers. These
cannot be separated from the fact that, the communities where the mother resides influence

her attitude and behaviour towards seeking health care (Machando & Hill, 2004).

In the north, there are several practices like massz;ging the womb and eating of local herbs
during pregnancy and child birth. A study conducted by Alti-Muazu (1995) reveals that in
some traditional Hausa communities, during labour a woman is given raw beans which have
been soaked 1n water for hours to help speed labour, a fairly long stick is pushed into the

woman’s mouth to induce vomiting and help expel placenta. Most of these practices can be

harmful to maternal and infant health.

Circumcision of pregnant women is a common practice among the Urhobos and Isokos of
Delta State in Southern Nigeria. It 1s a commonly held belief among these people that a girl
cannot graduate into womanhood unless she is circumcised and this circumcision must take
place during the advanced stage of her first pregnancy, usually about seven (NCPEA,1995).
Such practice has serious medical implications especially at child-birth. It is reported that

prolong labour 1s more common among women who have undergone these circumcision.

(NCPEA).

(4) Age at marriage and childbirth
Age at first birth (maternal age) and number of children born are very much influenced by the
social institution of marriage. Nigerian women marry young and bear on average six children
(NDHS, 2013). It 1s believed that early marriage lowers the risk of pre-marital sexuality. as
such; it 1s widely practiced. But at the same time ‘very early’ marriage can put the young girl

at high health risks of morbidity and mortality.

A study on maternal death conducted by United Nations population Fund (2001) reveals that
the risk of death at child birth is thrce times higher among the adolescent girls between the
ages of 15-19 years than among their older cohort (20-24). Also n the traditional community
of Mbaises in [mo state, @ woman who has 10 or morc children 1s compensated with a cow on

the 10" live birth (NCPEA, 1995).
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CHAPTER THREE

METHODOLOGY

3.1 STUDY AREA

| Ogun state is located in the south-western part of Nigeria, occupying a land area of 16,409.26
SqKm. The state consists of heterogeneous population, made up of different ethnic groups,
culture and life style. It was created in February 3, 1976. Mowe-]bafo, a residential and an
industrial community is located in Obafemi-Owode local governmelnt, Owode-Egba, Ogun
state. Obafemi/Owode local government area is one of the 20 LGAs in Ogun state consisting

of 161 primary schools, 1 state general hospital and with a population of 228,851 (NPC,
2006). Obafemi-owode Local Government Area (LGA) consists of 3 zones namely Owode,
Obafemi and Oba. Each of these zones consists of 4 different wards. Mowe-Ibafo is a

community situated in Ofada ward. Ofada ward happens to be grouped under Owode zone.

3.2STUDY POPULATION

Mowe-Ibafo i1s a town located 1n the south-western state of Ogun, bordering Lagos state, the
commercial capital of Nigeria. It is in a strategic location as it hosts several religious worship
headquarters and key industries. Due to time, finance and ather logistics, only a subset
(sample) of the target population was studied. The study population consist of 1250 women
of reproductive age living in households in the selected area of Mowe-Ibafo, whose
completed interviews was processed for analysis. For this study, the reproductive age group

for women 1s defined as 15 to 49 years.

3.3 STUDY DESIGN

It is a single round cross-sectional survey to collect retrospective data on the survivorship of

parents. Fertility data was also collected from the respondents.
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. 3.4 SAMPLE SIZE DETERMINATION

The sample size for the study was calculated using the statistical formula for calculating
sample size to estimate proportion of a condition. This was done to ensure that statistical

consideration was carried out in determining the sample size, among other considerations.

N = (Za+ ZBY PQ

T ——— e e e e e, —

D2
Where:

N= minimum sample size

a=significant level: 0.05

3=0.10 (Type 2 error)

Zo =1.96 (Standard normal deviate at a=0.05)
73 = 1.65 (standard normal deviate at 3=0.10)
Power =1-3=0.9

P= the estimate of adult mortality 1s 0.0046 (4.6 per 1000person-year of exposure) according
to the 2008 NDHS.

D =absolute deviation 1% from true value
= 1-P = (1-0.0046) = 0.9954
(Za + ZP)2=13.0321

N= 13.0321 x 0.0046 x 0.9954/0.01%2 =597

However given that the above is for simple random sampling, a design eftect (DEFT) has to
be applicd. According to the 2008 NDHS, for the total women sample, the value of the design
effect (DEFT) averaged over all variables is 1.86, which means that due to taken a multi-
stage cluster sample, the average standard error is increased by a factor of 1.86 over that in an

equivalent simple random sample. The minimum sample size 1s thercfore multiplied by the

design effect of 1.86.
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N

N=597x186=1110

To allow for non response: assuming a response rate of 90%

N=1110x100/90

N = 1233

However, a sample size of 1250 households was used for the study.

3.5 SAMPLING PROCEDURE

Multi-stage cluster sampling technique was used in the process of selecting study
participants. Mowe and Ibafo communities consist of major entry roads linked at different
point by several adjoining roads to the different streets thus making 1t easy for natural clusters
to be identified. Simple random technique was used to select 6 clusters out of 11 identified
cluster conununities in the study area. The sample size was then divided proportionally across
all the selected clusters based on the number of streets in each clusters. In each selected
cluster, the listing of the buildings which usually represent a single household in Mowe-
Ibafo layout was done before visiting all the houseilolds. Occasionally the entire households
in buildings with more than one household were sampled to make up for buildings with
single household but no eligible respondent. Household member listing was also done to
identify eligible respondents in a particular household. This listing involved recording every
member of the household by their age and sex. Simple random technique was applied to
select a single respondent from any household with more than one eligible respondent. This
was done to avoid repetition of information collected from respondents (like information on
survivorship of mother and father). The study instrument was then administered on eligible

respondent identified in each household after seeking their consent.

Cluster sampling strategy has the advantage of enabling larger sample to be taken for a
similar fixed cost and less time needed for listing and implementation while the deficiency in
this sampling method as against simple random method has been taken into consideration by,

factoring the design effect (DEFT) into the sample size estimation.
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All questionnaires were reviewed for quality and consistency of data before the team

departed for the round of survey each day.

3.8 DATA PROCESSING AND ANALYSIS

Data entry was carried out by the researcher. The open ended questions were coded to ease
the data entry. The data was entered using the SPSS version 16. Checking was carried out as
part of the data processing procedure in order to clean the data. This involved the correction

of omissions and reconciling inconsistencies that was inevitable during the administration of

the survey instruments. Some of this checking was also on-going during the field work.

Frequency distribution tables were produced to check for outliers. The data from the
questionnaires were also subjected to different quality control measures which included:
range checks, consistency checks and typographic checks. Thereafter, descriptive statistics
was used to summarize the data in frequencies and percentages and they were presented 1n
tables and charts. The indirect demographic estimation of adult mortality and the chilc]
mortality needed to construct the life-table for the study population was done with excel work
sheets and manually by the use of a calculator. The methodology of the demographic analysis
1s fully described below. Some of the variables that would enhance the derivation of
estimates of adult and child mortality included; total children ever born, birth in the previous

year before the survey, proportion of respondents with surviving mother and father.
3.9 ESTIMATION OF MORTALITY USING THE ORPHANHOOD APPROACH

The following data are required for this method:

(a) The proportion of respondents with surviving mother (father) in each five year age
group from n to n+4. This proportion is denoted by S(n). The set of proportions S(n)
can be calculated when any two of the following items are available: (a) the number
of respondents with mother (father) alive; (b) the number of respondent with mother
(father) dead; (c) the total number of respondents whose mother’s (father’s) survival-
status 1s known. It is important to exclude from the calculations all respondents who
did not know or did not declare their mother’s (father’s) survival status. In every case,

data was classified by live-year age group

(b) The number of births in a given year classified by live yecar age group of mother

(father) This information is needed to estimate M, the mean age of mothers (fathers)
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at the birth of their children in the population being studied. The M estimated is not
the mean age of the fertility schedule (also known as >’mean age of childbearing’”); it
1S, rather, a mean age of the fertility schedule weighted by the age distribution of the
temale (male) population. It may be regarded as an estimate of the average age
ditference between mother (father) and child in the population, thus being an indicator

of the average age at which the target persons (parents) begin their exposure to the

risk of dying,
(1) Computational procedure

The steps of the computational procedure are described below.

Step 1: Calculation of mean age at maternity (paternity).

The mean age of mothers (fathers) at the birth of a group of children (normally those
born in the year before the survey) is denoted by M. If one uses the index 1 to denote the
different five year age groups in the reproductive life span of a woman and lets B(1) be

the number of births during a particular year among women in age group i, then

M = > a(1) B(1)

2. B(1)

Where a(1) is the mid-point of age group 1. Note that if the births used to calculate M are

those reported as occurring during the year preceding the survey and are tabulated by age
of mother at the time of the survey, the age group of the mother will be, on average, six

months younger than stated, so that six months should be subtracted from the mid-point

of each age group when calculating M.

The estimation of M for males is one of the additional problems associated with the
estimation of male adult mortality from the proportions of respondents with a surviving
father. Fertility questions are gencrally not asked of males, so the information from which
the female M 1s estimated s usually not available for fathers. Births during the year
preceding a survey are sometimes tabulated by age of husband. but this tabulation is
generally limited to those cases in which the mo.lhcr and her husband are enumerated in

the same household. Calculating the male M from such tabulation often biases its value

upward because young fathers are more likely to be temporarily absent on the day of

Interview.
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A more robust procedure for estimating M for males consists of adjusting the female M

by using infermatien on marital status. The median age of the currently married
population can be calculated by sex, and the difference between the male and female
medians can be added to the previously calculated female M to obtain an estimate of the
male M. Medians are used to reduce the influence of older and , for the purpose in hand,

largely irrelevant couples. In principle, the assumption of constant fertility can be relaxed

by employing different values of M for different age groups of respondents, But in

practice the data required to follow this approach are often lacking.

Step 2: Calculation of weighting factors. For the value of M calculated above and

for each value of n, the weighting factors, W(1n), are calculated by interpolating linearly.

Step 3: Calculation of survivorship pl:obabilities. If the survivorship of mothers

1s being considered, the probabilitiecs of surviving from age 25 to age 25 + n are

calculated by using the equation.
Lf(25+n)/Lf(25)= W(n) Sn-5 +(1.0-W(n))Sn

Where S(n) is the proportion of respondents aged from n to n+4 who declared that their

mothers were alive at the time of the interview.

In the case of fathers, the value 25 1s replaced by the values 32.5 or 37.5 to allow for the
fact that men are usually older than women at the birth of their children. The survivorship

probabilities are estimated in this case by the following equations:
Lm (35+n)/Lm (32.5) = W(n)S(n-5)+(1.0-W(n))Sn
Lm(40+n)/Lm(37.5) =W(n)S(n-5)+(1.0-W(n))S(n)

(b)In both cases, S(n) stands for the proportion of respondents in the age group from n to n+4

whose father was alive at the time of the interview. If the M value is less than or equal to 36.

the first equation be used; if it is greater than 30, the second equation be used.

Step 4: Calculation of number of ycars before the survey to which the survivorship
cstimates refer; it can be shown that if the level of mortality 1s declining linearly on the logit
scale, the survivorship estimates obtained [rom orphan-hood data are cqual to those prevalent
at specific time periods prior to the survey and that the time location ol these periods 1S

largely independcnt of the rate of the mortality change. In addition, when female mortality in
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adulthood has a pattern similar to that embodied by the general standard, the number of years

before the survey to which each estimate derived from matemnal orphan-hood data refers,

denoted by t(n), can be estimated as

t(n)=n(1.0-u(n))/2.0 where

u(n)= 0.3333In(108n-s)+Z(M+n)+0.0037(27-M),

and the value of Z(M+n) is obtained by interpolating linearly from the table of standard

| -
.l
‘.

I function (shown in Table 1 of annex) for calculating the time reference for indirect cstimates

of adult survivorship (Brass and Bamgboye, 1981).

Note that 1n this case 10Sn-5 represents the proportion of respondents in the age group {rom

n-5 to n+4 with mother alive, and that n is the mid-point of the [10-year age group being

| considered.

When data on paternal orphan-hood are being used, the previous equations become

t(n)=(n+0.75)(1.0-u(n))/2.0 and
u(n)=0.3333In(10Sn-5)+Z(M+n) +0.0037(27-M+0.75)

Where Z(x) is still observed from the table of the values for standard function; 10Sn-5 now
represents the proportion of respondents aged from n-5 to n+4 with father alive; M is tlie

mean age of fathers at the time of their children’s birth; n is the mid-point of the age group

considered; and 0.75 or three quarters of a year have been added to make allowance for the

fact that a father must have been alive at the time of conception, but not necessarily at the

time of the birth of his offspring.
3.10 Limitation of the Ophanhood mcthod

(1) Migrant may constitute a special group of persons with characteristics concerning

orphanhood different from those of persons who did not migrate.

(2) Orphanhood information may not be accurate in countries with high internal

migration and poor communication systcms.

(3) If the population has a mortality pattern significantly different from those of model -

life tables, the estimates will be affected.
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3.11 Estimating Childhood Mortality

Childhood mortality from children ever born will be estimated using the Trussell variant

of the method developed by Brass (1971). This is necessary in the construction of an abridge

life table for male and female.

The basic data required for this method of estimation are:

(a) The number of births in the last 12 months preceding the survey classified by sex and

five year age group of the women.

(b) The number of children surviving (or the number of children dead), classified by sex and

by five year age groups of women.

(c) The total number of women (irrespective of marital status), classified by five year age

groups.

Procedure

The idea i1s to translate the proportion of children dead (Di) estimated directly from survey

data into a conventional life table measure q(x), which is probability of death between age 0

and x. Using the following equation:
qx=D1 * Ki

where qx 1s the probability of dying between birth and exact age x, D1 is the proportion of

dead children ever born to women in the age group i, and Ki 1s a multiplier that adjusts for

non-mortality factors determining the value of Di

This relationship between D(i) and q(x) is primarily determined by the age pattemn of fertility

because it determines the distribution of the length of exposure to the risk of dying of the

children of a group of women (United Nations, 1983).

Step 1: Calculation of average parity per women. P(1) refers to the partty in age group 13-

19, P(2) to 20-24 and P(3) to 25-29. In general,

P(i)= CEBG)Y TNW(i)
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Where CEB(i) is the children ever born by women in age group i and TNW(i) is the total

number of women in age group 1. Variable 1 refers to the different five- year age groups

considered. Thus, the value 1=1 represents age group 15-19, 1 =2: age group 20-24 and so on.

Step 2: Calculation of the proportion of decad children for cach age group of mothers.

The proportion of children dead, D(i), is defined as the ratio of reported children dead to
reported children ever born, that is,

D(1) =CD(1)/CEB(1)
Where CD(i) is the number of children dead reported to women in age group 1.

Step 3: Calculation of multipliers. Table (2) in appendix 1 presents the necessary
coefficients to estimate the multipliers, K(i), according to Trussell variant of the original
Brass method. The West Family was used becausc it is recommended where sufficient

information for informed choice is not available. A different set of coefficients is provided

for each of the four different families of the Coale-Demeny model life tables.
K(i) =a(i) + b(i)(P1/P2) +c(i)(P2/P3)
Where a, b, and ¢ are coefficients generated by Trussell

Step 4: Calculation of probabilities of dying and .of surviving. Estimates of the
probabilities of dying, q(x), are obtained for different valucs of exact age x as the product of
the reported proportion dead, D(1), and the corresponding multipliers, K(i). Note that the
value of x is not generally equal to that of 1, because x is related to the average age of the

children of women in age group 1i.

The complement of q(x), p(x), the probability of surviving from birth to exact age x can be

obtained as p(x) = 1.0- q(x).

Step 5: Calculation of Reference Pcriod. When mortality is changing smoothly, the
reference period, t(x), 1s an estimatc of ycars before the survey date to which the child
mortality estimate, q(x), obtained rcfers. The value of t(x) is estimated by the equation: The

cocfficients were estimated by Trussel (UN, 1983) from simulatcd cases by using linear

regression: t(x) =a(1) + b(i)(P1/P2) + c(i)(P2/P3).
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Where CEB(i) is the children ever bom by women in age group i and TNW(i) is the total

number of women in age group i. Variable 1 refers to the different five- year age groups

considered. Thus, the value 1=1 represents age group 15-19, 1=2: age group 20-24 and so on.

Step 2: Calculation of the proportion of dead children for each age group of mothers.

The proportion of children dead, D(i), is defined as the ratio of reported children dead to
reported children ever born, that is,

D(1) =CD(1)/CEB(1)
Where CD(1) is the number of children dead reporied to women in age group 1.

Step 3: Calculation of multiplicrs. Table (2) in appendix 1 presents the necessary
coefficients to estimate the multipliers, K(i), according to Trussell variant of the original
Brass method. The West Family was used because it 1s recommended where sufficient

information for informed choice is not available. A different set of coefficients is provided

for each of the four different families of the Coale-Demeny model life tables.
K(1) =a(i) + b(i)(P1/P2) +c(i)(P2/P3)
Where a, b, and c are coefficients generated by Trussell

Step 4: Calculation of probabilities of dying and .of surviving. Estimates of the
probabilities of dying, q(x), are obtained for different values of exact age x as the product of
the reported proportion dead, D(i). and the coiresponding multipliers, K(i). Note that the

value of x i1s not generally equal to that of 1, because x is related to the average age of the

children of women 1n age group 1.

The complement of q(x), p(x), the probability of surviving from birth to exact age x can be

obtained as p(x) = 1.0- q(x).

Step S: Calculation of Reference Period. When mortality is changing smoothly. the
reference period, t(x), is an estimate of years belore the survey date to which the child

mortality estimate, q(x), obtained refers. The value of t(x) 1s cstimated by the equation: The

cocfficients were estimated by Trussel (UN, 1983) from sunulatcd cases by using linear

regression: t(x) =a(1) + b(i)(P1/P2) + c(i)}(P2/P3).
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3.12 Smoothing of the estimated values of childhood mortality

The observed data and preliminary estimates often suffer from irregularities present in them.
Usually, ‘smoothing’ is done in order to remove or to minimize these irregularities. A method
of smoothing involves the use of standard 1(x) .values (from a ‘standard life table’) for
smoothing the estimated 1(x) values and then to extrapolate required values (U.N. Manuel X,
: 1983). The standard of choice for this study is the Brass African Standard Life Table, because

; it approximates the mortality conditions in developing countries. The Brass African Standard

! uses logit relational system, where the logit values for exact ages can be read off the table.

The smoothing of the estimated survivorship values is done by the use of the logit relational

system against a model life table. The logit model can be written as:  MX) =t + BAs(x) -

However, it 1s reduced to a one parameter model by assuming that 3 = 1.

Where A(X) 1.e. A2y, A3), sy = the graduated or smoothed estimates of logits I, 13 and Is

o Alpha = level of mortality

As =Values from the Brass African Model life table.
Thus the smoothing equation i1s; A(X) = o+ As(x)
Where a above is replaced with it’s solved value.

Estimating alpha

a =A(X) —As(X)

In estimating alpha, the mean values of A may be used Like in this instance,
\ is the average of A(2),A(3) and A(5) i.e. the logit of I, I3 and I

And As = the average of As(2), As(3), As(5). The estimation is shown 1n the table below.
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Values for Smoothing Female Child Mortality Data

Exact age (x) 1(x) A(X) = As(x)
2 0.9742 -1.8117 -0.8052
3 0.9517 -1.4937 -0.7252
J 0.9126 -1.1754 -0.6515
; Total -4.4808 -2.1819
1r- Mean -1.4936 -0.7273

o=-1.4936 + 0.7273 = -0.7663

Values for Smoothing Male Child Mortality Data

Exact age (x) AM(x) As(X)
I(x)
2 0.9397 -1.3758 -0.8052
3 0.9223 -1.2349 -0.7252
S . 0.9104 -1.1568 -0.6515
Total -3.7675 -2.1819
Mean -1.2558 -0.7273

=-1.2558 + 0.7273=-0.5285
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Values for Smoothing overall child Mortality Data

Exact age (x) I(x) A(x) As(X)

2 0.9547 - -1.5225 -0.8052

3 0.9358 -1.3414 -0.7252

5 0.9116 -1.1692 -0.6515
Total 4.033] 2.1819
Mean -1.3444 -0.7273

=-1.3444 + 0.7273 = -0.6171

The data for mothers at selected age groups provide the following information:

Index Age of Derived values
| I Mother
| 15-19 1q0 probability of dying between birth and age 1
2 . 20-24 2q0 probability of dying between birth and age 2
3 25-29 3q0 probability of dying between birth and age 3
il 30-34 5q0 probability (?f dying between birth and age 5
S 35-39 10g0 probability of dying between birth and age 10
6 40-44 15q0 probability of dying between birth and age 15
7 45-49 20q0 probability of dying between birth and age 20
29
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3.13 Limitations of the Method

{1) The estimates of infant mortality based on information provided by women ages 15 to 19
years should be interpreted with caution. Usually children born to these young women have
higher mortality than those born to older women. This appears to be true not only for
biological reasons, but mainly because the socioeconomic characteristics of the young
mothers may be related to higher infant mortality. The estimates for the 15 -19 year age
group may also be more severely affected by sampling variation (since the youngest women

| have fewer births) and more sensitive to derivations of the actual pattern of fertility from the
pattern implied by the model.

~ (2) If the pattern of fertility implied by the data has not been constant (due either to a change in

the level of fertility or to a change in the pattern), the results may be affected.

(3) Poor quality of the data will produce results of uncertain reliability.

(a) If the estimates of child mortality fluctuate erratically, this 1s more likely to be due to

data problems than to actual mortality changes.

(b) If the estimates 1mply that mortality was lower in the past than the present, then the

data to which the technique was applied should be carcfully evaluated for possible
errors. In particular, older women may be more likely than younger women to
underreport the number of children who died, especially those who died when the

women were very young.

(c) Age misreporting of mothers can affect the results, since the children’s length of

exposure to the risk of dying is inferred from their mothers’ ages.
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3.13 Limitations of the Method

(1) The estimates of infant mortality based on information provided by women ages 15 to 19
f. years should be interpreted with caution. Usually children born to these young women have
higher mortality than those born to older women. This appears to be true not only for
biological reasons, but mainly because the socioeconomic characteristics of the young
mothers may be related to higher infant mortality. The estimates for the 15 -19 year age

group may also be more severely affected by sampling variation (since the youngest women

F have fewer births) and more sensitive to derivations of the actual pattern of fertility from the
; pattern implied by the model.

~ (2) If the pattern of fertility implied by the data has not been constant (due either to a change in
|

the level of fertility or to a change in the pattern), the results may be affected.
(3) Poor quality of the data will produce results of uncertain reliability.

(a) If the estimates of child mortality fluctuate erratically, this is more likely to be due to

data problems than to actual mortality changes.

(b) If the estimates imply that mortality was lower in the past than the present, then the

data to which the technique was applied should be carefully evaluated for possible
errors. In particular, older women may be more likely than younger women to

underreport the number of children who died, especially those who died when the

women were very young.

(c) Age misreporting of mothers can affect the results, since the children’s length of

exposure to the risk of dying 1s inferred from their mothers’ ages.
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3.14 DERIVATION OF A LIFE TABLE FROM THE SET OF SURVIVORSHIP
PROBABILITIES

Linkage of Child survivorship Probabilities with Conditional Adult Survivorship
Probabilities

Child survivorship probabilities can be linked with conditional adult survivorship
probabilities using a logit life table system. In the two parameter logit life table system, Any
pair of survivorship probabilities, one from birth and another condition on attaining a certain
age, uniquely determine values of the parameters and defining a life table in the system.
However, because one of the probabilities is conditional, the values of these parameters have
to be estimated iteratively, as there is no way of solving for them algebraically. -The
procedure provides a way of finding satisfactory values of « and  when a number of

conditional survivorship probabilities, all referring to the same population, are available,

without having to find parameter values for each one.

Data Required
The following data are required for this method

(a) Conditional probabilities of adult survivorship usually in the form of 1(x)/1(y) ratio

estimated by using the orphanhood or widowhood methods,

(b) An estimate of child survivorship. Survivorship probabilities 1(z) for childhood ages

can be estimated by using any of the indirect methods.

(c) A standard life table, which may be selected from the coale-Demeny methods, the
United Nations models for developing countries, the general standard or any reliable

life table thought to approximate the pattcrn of mortality in the population being

studied.

Procedure

Step 1: Initial estimate of parameter a. Given an estimate of 1(z) for children, such

as li) or the average of a group of estimates, the initial estimate of paramcter a is

obtained as @1 = A(z) - As(z)

Under the assumption that 1= 1.0, where A(2) is the logit transformation of 1(2)
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Step 2: Initial estimate of survivorship probability appearing as denominator.
Given the value of a1 estimated in step 1 and still to assume that 31 =1.0, a first

estimate of this survivorship probability, I(y), denoted by li(y), is obtained from

l1(y) = (1.0+exp(au + 2As(y)) 1

Step3: Initial estimate of survivorship probabilities from birth. The initial

approximation of I(y), li(y), is now used to calculate the initial estimate of the

survivorship probabilities from birth, 1(x), for each value of x from the observed ratios

1(x)/1(y):
11(x) = 1(x) li(y)/ I(y) (1)

Step 4: Modified estimate of parameter B. If the logit transformation of 11(x) i1s
denoted by Ai1(x), each pair of points (As(z), A(z)) and (As(x), A1(x)) and determines
parameters @ and [3 with respcct to the standard being used. The main interest at

present is in parameter [3, which can be found as

Pacy = (A(x)- M(2) /( (As(x)- As(2)) (2)

A single estimate of [3; can then be obtained by averaging the (35 values. It is often
the case that the values of [z vary sharply with x, it may be decided that a best

estimate of 2 can be obtained by averaging the Bz(x) values after excluding obvious

outliers, such as the highest and lowest values.

Step 5: Second estimate of parameter a. A second estimate of a, denoted by e, 1s
obtained by repeating step 1, but now using the estimate of (3; obtained in step 4

instead of the first assumed value of 1 = 1.0. Thus, &; = A(z) - B2As(z). (3)

Step 6: Sccond cstimate of survivorship probability used as denominator. The

new value of a, denoted by u,, second approximation of [, are now used to obtain a

revised value of 1(y), as follows:

l2(y) = (1.0 +exp (2az + 232As(y))_l (4)

Step 7: Further iteration. The iteration procedure continues, by repeating step 3 to
obtain a second cstimate of 1(x), then repeating step 4 to find a revised estimate of f3,,
then re-estimating @ in step 5 and I(y) in step 6 with the new «a and 3 values, and so
on, until the first two or three decimal places of the estimate of 3 no longer change
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with repeated iteration. This unchanging value of 3, denoted by B*, and the value of

a* it implies (calculated by using equation (3)) are then accepted as best estimates of

the parameters defining a life table consistent with the available survivorship

probabilities in the logit system being used.
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CHAPTER FOUR
RESULTS

The total household population enumerated was 5521 consisting of 2641 males and 2380
females. Table 4.1 shows the population structure by age and sex. Dissimilarities can be
observed in the age distribution between the male and female sexes and across the male and
female age groups. For the males there is an almost gradual decrease in population from the
lowest age group of 0-4 to the oldest age group of 80-84 with the exception of the 30-34, 35-
39 age groups which slightly exceed the preceding age group. For females also the population

decreases with increasing age with the exception of 15-19, 20-24, 25-29 age groups which

exceed the preceding ones.

An observation of the male versus the female agé distribution from the Table in 4.1 shows
more females at birth than their male counterpart while the males exceed females in the 5-9

years age group. A drastic drop in the number of males as compared to that of females can be

noticed in the youthful age groups of 10 to 39.

Table 4.1: HOUSEHOLD POPULATION OF THE STUDY AREA BY AGE AND SEX AS
PERCENT OF THE TOTAL POPULATION

Malc Female
Age group Frequency Percentof Frequency Percentof SEX
' total total RATIO
population population
0-4 397 7.19 400 I 2D 99.3
5-9 368 0.67 348 6.30 105.7
10-14 268 4.85 284 5.14 94.4
15-19 203 3.68 333 6.03 01.0
20-24 192 3.48 341 0.18 56.3
25-29 179 3.24 342 0.19 52.3
30-34 207 3.75 200 a1 79.6
35-39 215 3.89 224 4.06 96.0
% %
40-44 193 3.50 154 2.79 o
45-49 162 2.93 143 2.59 -
50-54 127 2.30 22 - o
55-59 52 0.94 11 0 L
60-64 35 0.63 ; v .
05-69 | 7 0.31 0-02 .
70-74 19 0.34 1 O‘I } -
75-79 3 0.054 7 ¢ 8 ’r
80-84 zl 0.072 0
85+ (
Total .2_6.4_1 47 8 2880 52.2 )1.7
14
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unreliable.

Age distributions are also prone to certain errors; such errors include digital preference and
age misstatements. In order to reveal the predilection for certain digits when reporting age
data, digital preference in the study area was further examined. Table 4.2 shows the last digits
of age and the numbers and percent reported for each digits of age based on the total

household population of the study area. There seem to be a preference for reporting ages with

digits 0, 2 and 5.

Table 4.2 PREFERENCES FOR DIGITS OF AGE FOR BOTH SEXES IN THE
STUDY ARLEA

Digits of Age Numbers Percents
0 984 7.8
l 355 6.4

2 683 12.4
3 504 9.1

4 384 7.0

5 872 15.8
6 412 7.5

7 432 . 1.8

8 488 8.8

0 407 7.4
Total 5521 100.0

4.1 Socio-demographic characteristics of respondents

A total of 1250 respondents were mcluded in the study. Table 4.3 shows the age distribution

among the respondents. The largest proportion of respondents fell within the 25years to

29years age group (19.4%) while the smallest proportion of the respondents falls into the 45

to 49 years age group (8.8%). The mean and standard deviation of the age distribution are

30.5years and 9.05 respectively.
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TABLE 4.3 AGE GROUPS OF THE RESPONDENTS

de groups

s T L
20-24 197 158
2 243 19.4
30-34 795 18.0
35-39 200 16.0
40-44 121 0 7
Total 1250 100.0
[
b ha
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Table 4.4 shows the socio-demographic characteristics of respondents. There 1s variation 1n
the educational levels of the women in the study area; majority (46.8%) having secondary
education, while 24.7% have a primary education, 17.3% of the reSpOﬂdeﬂtS completing

higher education and 11.2% with no formal education.

TABLE 4.4 SOCIO-DEMOGRAPHIC CHARACTERISTICS OF RESPONDENTS

Educational level Frequency Percent (%)
No formal education 140 11.2
Primary 309 24.7
Secondary 585 40.8
Higher 216 17.3
Total 1250 100.0
Occupation_ .
Civil Servant 19 1.5
: Artisan 348 27.8
! Trader 669 53.5
E. Others(Specity) 214 17.1
| Total 1250 100.0
| rthnicl
| = %oruba 1085 86.8
! Igb() 78 6.2
! Hausa L 0.6
| Others 80 6.4
| Total 1250 100.0
{ Marital status
Never Married 230 18.4
Married 993 79.4
| Divorced | 0.1
| g) 0.2
| Separated 18
| Widowed 23 ’
Living together 1 0'010 .
| Total 1250 o5
Religion |
Christian Zég g%é
[slam 02
Traditional ‘_2] 0.6
Others 100.0
Total 1250

f the respondents arc traders (53.5%) while 27.8% are

that most O |
The table also reveals that ation account for 17.1% of the

been civil servants while other occup

‘ 0 : f
s vt ol - onts are from the Yoruba speaking tribe (86.8%), Hausa

Majority of the respond

respondents. .
; wibes (6.4%).

(0.6%), Igbo (6.2%) while other
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The table also sh FStriBatt: : : P
ows the distribution of the marital status of the respondents, with majority of

t belongi :

hem belonging to the married group (79.4%), while 18.4% of the respondents have never
. : ,

been married, 0.1% are djvorced and 1.8% of them are widowed. As regard the religious

"L i 0 . .
composition, 62.3% are Christians, 37.0% are Muslims and 0.2% reported to be traditional
worshipers.

TABLE 4.5 MAIN SOURCE OF WATER FOR DOMESTIC USE

Source of water

Tap water g(l)‘egueﬂc_,g 15’,06.““( =
Borehole 300 ‘ 64.0
Well 362 29.0
Stream/Spring/Lake water 18 1 4
Total 1250 100.0

The main source of water for domestic use among the respondents according to the

information provided by the table below shows that 64.0% of respondents in the study area

| rely on water from borehole while 29.0% use well water, 5.6% utilize tap water and only

1.4% claim to use water from streams.

TABLE 4.6 RESPONDENTS’ FORM OF SEWAGE DISPOSAL

- Type of Toilet facility Frequency Percent (%)
| Bush system 59 . 4.7

| Pit Latrine 296 23.7

. Water closet (flush system) 895 71.6

| Total | 1250 | 100.0

The type of sewage disposal system reported by the respondent shows 71.6% use the Water

Closet, 23.7% rely on the Pit latrine while 4.7% dispose their sewage 1n the Bush.

4.2 CHILDREN EVER BORN

Table 4.7 shows the children ever born and children dead by sex and age of mother. The

Male children ever born were simply
ikewise the same method applied for the female children

obtained by the sum of sons living at home. sons living

elsewhere and sons that are dead. L

ever born.
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Table 4.7: Children Ever Born and Children Surviving, by Sex and Age of Mother

Age group Total Male Male Female  Female  Both Sexes Both Sexes
Number of Children  Children Children Children Ever born Dead
women  Ever Born Dead Ever born Dead

15-19 154 20 2 23 1 43 3

20-24 197 98 6 79 ) 170 8

25-29 243 243 19 215 10 458 29

30-34 225 296 26 287 23 583 49

35-39 200 360 52 327 27 687 79

40-44 121 241 29 226 20 467 49

45-49 110 235 41 212 25 447 66

Total 1250 1493 175 1362 108 2855 283

4.3 CHILD MORTALITY

|
|
|

Table 2 (of appendix 1) shows the Trussell’s Multipliers for Child mortality estimation for

males, females and both sexes. The process involved has been explained in the methodology

section, but essentially it involves the use of the Trussel’s estimation equation:

K=a; + b1(P1/Pz) +C1(P2/P3)

Where a, b, and ¢ are coefficients generated by Trussell and the values for the West model

were been used. While the P, represent the mean parity of males, females, and both sexes for

age group 15-19 years of respondents. P2 for age group 20-24 years and Ps for age group 25-

29 years.

Table 4.8 shows the estimated levels of female child mortality at difterent ages 1,2,3,5, 10,

MW e e — -

15 and 20. The information for proportion of female children dead, categorized for women of

different age groups Were used to indirectly estimate female child mortality at different
ifferen

childhood ages. This was estimated based on the equation: q = D*K, explained in the

thodology. The q(x) values at different childhood ages increase gradually. While the
methodology.

babilities of survival also decrease gradually across the age groups. The estimated q(x)
obabilities

r ° ® .
: graduated to smooth out the irregularities as

values in the study were erratic and thus

explained in the methodology:-
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Table 4.8 Estimation of femgle childhood mortality

Qriip of In(iex ICVIh?;ldnr female Proportion Multiplying ~ Estimated Estimated R
wonien h SHENS Of.female factor Mortality  survivorship
orn per chlldren Ki Q(r) ](I‘)
woman P dead

15-19 1 Yt 01

T AN 8-;22;1 0.0435 03508 0.0153 0.9847 1

S e 0.0278  0.9272 0.0258 0.9742 2

3034 4 | 0.0465  1.0385 0.0483 09517 3

35.39 5 W 0.0801 1.0913 0.0874 0.9126 5

10-44 6 1 pas 0.0826 1.1286 0.0932 0.9068 10
L 45-49 7 1.9273 0.0885  1.1227 0.0994 0.9006 15
,— ' 0.1179 1.1112 0.1310 0.8690 20

The same method applied in the estimation of the female childhood mortality was also

applicable to the male childhood mortality. The erratic estimates of q(x) were also graduated

to smooth out irregularities.

Table 4.9 Estimation of male childhood mortality

Age Index Mean male Proportion of Multiplying Estimated Estimated R
group of I  children ever male children factor Mortality  survivorship
| women born per dead Ki q(r) I(r)
woman P1 Di

15-19 1 0.1299 0.1000 0.8166 0.0817 0.9183 I
20-24 2 0.4975 0.0612 0.9846 - 0.0603 0.9397 2
25-29 3 1.0000 0.0782 0.9936 0.0777 0.9223 3
30-34 4 1.3156 0.0878 1.0204 0.0896 0.9104 5
35-39 5 1.8000 0.1444 1.0452 0.1509 0.8491] 10
40-44 6 1.9917 0.1203 1.0352 0.1245<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>