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ABSTRACT

The fertility level in Northwest Nigeria has been persistently high over the years and this level
has been found to be the highest in Nigeria. High fertility has negative impact on maternal and
child health particularly childhood mortality. There is dearth of information on the reasons for
persistently high fertilsty levels in the Northwest region of Nigeria. Therefore, this study

determined levels, patterns and differentials of fertility among women of reproductive ages in

Northwest Nigeria.

This study utilized 2013 nation-wide survey data set on wontcn aged 15-49ycars in Northwest
Nigeria (n=11,877). The dependent variable was fertility measured by information on fufl birth
history of women as reported in 2013 Nigeria demographic and hzalth survey (NDHS). Brass
rclational Gompertz modcel, Coale and Trusse! I’/F ratio, analysis of variance test, Chi-square

test and Generalised lincar niodel negative binomial distribution were.ecmployed for analysis.

Respondents mean apc was 28.749.7years. total fertility rate (TER) for women in Northwest
was using Coale and Trussel P/F ratio was 8.1 births per womai and 7.3 births per woman
using Brass rclational Gompertz model, TFR for Northwest rural area was 8.5 births per
woman 7.6 births per woman using Brass relational Gompertz model. The fertility level using
Gompertz model and Trusscll P/F ratio was diffcrent. Northwest extent of child bearing was
(«=-0.0273. RMSE=1.0482), and higherin the rural (#=0.0079, RMSE=0.343) than urban (e=-
0.1033. RMSE=0.551). Women betwcen ages 45-49 had the highest inean CEB while woinen
between ages 15-19 had the lowest inean-CEB. Women who resides in the rural area had higher
mean CEB than those who'reside in the urban areas. Women who had scx preference and had
more than 5 children were 40.9%, 46% of women with no education had more than 5 children.
Women who had their first child below age 18 were 56% and wcre reported to have had more
than 5 children at'the time of the survey. Women inurban area who had no child yet were 32%,
1 7% of the.women.in rural area had no child while 44% and 33% of the women in rural area
and urban‘area respectively had more than 5 children. The relative inclusivc ratio of fertility

was higherin the rural area (RR=0.97 C.I =0.90-1.05. P>0.05) than in Urban.

Fhe major predictors of high fertility in Northwest Nigeria were. age at first birth, current age
and religion of women. The level of fertility 1s high i Northwest Nigcria. and the burden 1s
higher in rural arca than urban areas. lmproving and modilymg cxisting programmes to redoce

fertility among women in Noithwest Nigeria may faciliate lower fertihity in Novthwest Nigerin
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CHAPTER ONE
1.0 INTRODUCTION

1.1 Background of the Study

Fertility level is among the commonly used indicators of the social and economic development
of a nation. Fertility can be said to be the natura! capability to produce offspring while the
fertility rate i1s the number of offspring born per woman. Growth in population can be curbed
by identifying fertility level and key factors influencing fertility preference and desires. There
will be difficulty in determining suitable population policies tf there is lack of knowledge and
information about factors influencing fertility (Beyeza-Kashesy et al.,; 2010). Fertility level of
a population does not only dectermine the population current size but also has a positive or

negative effect on the future econotnic growth of a population and demographic dividend.

Over the years. there have been changes in fertility pattern throughout the world. The world
fertility pattern has reached an extraordinary low level, although there had been deviation in
world fertitity pattern (United Nations, 2015). The world total fertility rate was 2.5 birth per
woman, the developed couwntry*had TFR of 1.7 births per woman, Europe had the lowest total
fertility rate of 1.6 births per. woman, Oceania had TFR of 2.4 births per woman, the less
developed countries had TFR of 2.6, Africa had the highest TFR of 4.7 births per woman, sub-
Sahara Africa countries had 5.0 births per woman, Northern African countries had TFR of 3.4

birth per woman, west Africa countries had TFR of 5.7 birth per woinan and Nigeria had TFR

of 5.5 birth per woman {Population Reference Bureau, 2016).

Developing countries are faced with problems of uncontroliable increase in their population
which 1s ascribed to bearing of inany children by women especially n the rural wreas becanse
ol lack of education. awarcness and poverty as well as marciage ot carlier age (Asaduzzanan

& Khan. 2009) In sub-Sahara Alncs, letality was constant at 5.1 buths per woman between

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



2005 and 2010, the persistent high fertility was associated with the reduction in mortality
(United Nations, 2011). In Nigeria fertility level has experienced a reduction over the three
decades, from 5.9 births per woman in 1991 to 5.7 births per woman in 2008 and dropped more
to 5.5 births perwoman in 2013, the slow pace of reduction of TFR was associated with unequal
distribution of TFR across regions in Nigeria (NPC & ICF, 2014). Many factors have been

responsible for Nigeria fertility situation this factors include early marriage cspecially in the

northern regions and low education. The age distribution of arc as follows, 23% of women age

15-19 have already started child bearing, 32% of those age 20-49 have had given birth by
| 8years, the highest concentration is in the Northwest part of Nigeria which-78% of the girls

are married by age | 8years duc to early inarried practises in the Region (NPC & ICF, 2014).

The Northwest Zone TFR was cstimated at 6.7 births per woman which means that cach woman
in the region is expected to have an average of 7 children, this is higher than the four children
to a woman proposed in National Population Policy (NPC & ICF, 2014). This is assoctated to
the carly marriage practises in the region, women who marry early arc expected to have more

children than those that delay marriages (Ozuinba, 2012),

Early studies identified regional differentials in fertility level across Nigeria with some regions
pertaining to high'fertility (Northern region) while others seemingly had low fertility (Southern
regions) levels./North East and North West wcre identificd to have higher TFR as compared to

the southern regions (Reed & Mberu, 2014). A study on fertility in Nigeria found that the three

southern regions, on avcrage, had considerably lower fertility levels (4.5 chtldren cver born)
than the northern regions with an average fertility level of 6.7 (Joseph. 20006). A report by the
World Economic 'orum further stated that fertility was higher in the Northern regions than in
the Southern regions (World F.conomic Formm, 20014). In o simulbar <tudy, Rampedi (2014
discovered that there extsts a relationship between region of residence and tertilay i Nigersa

It was observed that ol e sis rcgions i Nieer, fertihity s ||1_L'_|u'~~1 m the North West region
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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and lowest iIn the South East region, He later concluded that, region of residence alone cannot
be used to explain the prevalence of high fertility in the North West region and the low fertility
in the South East region. However, evidence is sparse on the factors that had contributed to
high ferttlity level in the North West Nigerta. Thus, this study aimed to investigate the levels,

patterns and differentials of fertility among women of reproductive age in North West Nigerta.

1.2 Statement of Research Problem

Nigeria’s population is one of the fastest growing in the World. The country’s population grew
from 56 million in 1963 to 88 million in 1991. and ahnost more than doubled. the 1963 figure
n just 38 years reaching 119 miltlion in 200! (FGN, 2004). Within just a-span of another five
years, m 2006. the country’s population reached 140 million(NPC. 2006). Current estimates
suggest that the total national population has exceeded. 180 million (PRB, 2015). It is expected
that the figure will doublc its size in the next two decades if the prevailing fertility rate persists.
The country’s rapid population growth is accentuated by the persistent high national fertility
average that stood at a pre-transttional level of 5.5 chtldren per women (NPC & ICF, 2014).
The overall national fertility.decline remains a mirage in Nigeria since only a marginal
reduction of 0.2 child per woman was recorded between 2008 and 2013. Evidences have
suggested that wideVariations in total fertility rates exist among the six geo-political zones of
the country. Fertility is inuch higher among the northern zones than it is in the southern zones.
The highest FFR of 6.7 is found in the Northwest zone, while the lowest of 4.3 s found in the
South South zcne (NPC & 8CF, 2014). This is indicative that Nigeria's high fertility is largels

driven by the TER of the northern zoncs. 1t could therefore be argucd that the slow overall

national fertility decline is mitigated hy the persistently high lertility regimes of the norther

Z0Nnces.
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The consequences of high fertility and its attendant rapid population growth varies from
economic, human development, environmental and health issues. It should be noted that high
fertility and rapid population growth are hindrance to economic growth and development.
Which means that rapid population growth can result to a persistent poverty cycle in a society
ora country as a whole (Chowdhury, 2010). High fertility has negative implication on maternal
child health (Adebowale & Palamuleni, 2015). Aside that, it also deterininants a nation’s
economic growih and development it also reduces as well as demographic dividend and 'some
environmental factors such as congestion directly affecting the heaith of the population in the

long run.(Chowdhury, 2010).

The 2006 Census indicated that over 60 % of the population_ isiinade up of persons younger
than age 25. The preponderance of youths in the population and the strong population
momentum that has been built into Nigena’s population-suggest that population will continue
to grow In the next 40 — 50 years even if fertility is drastically reduced to replacement level. It
1s even striking to observe that the current ideal number of children are 6.5 and 7.1 for all
women and currently married women-respectively (NPC & ICF, 2014). These figures are

higher than the national TFR (5.5), which means Nigerians have desire for more children.

Northwest Nigeria hasthedhighest level of high fertility as well as highest mortality in Nigeria
with TFR of 6.7 children per women, Neonatal inortality of 44 death per 1.000 live birth, post
natalmortality.of 46 death per 1,000 live birth, infant mortality of 89 death per 1,000 live birth
and under five mortality of 185 death per 1,000 live birth compared to other regions of the

country (NPC & ICF. 2014). This may cause more probleins such as outbreak of disease natural

resources and infrastructural scarcity (Adiri et al., 2010)
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1.3 Justification of the Study

Since the adoption of National Policy on Population for Sustainable Development to improve
the quality of life and standard of living of Nigerians (NPC, 2004), interest on some targets of
the document has attracted inany researchers, and this has led to different findings that seek to
explain various factors responsible for the existing high fertility level in Nigeria. Nigeria has
at one point or the other executed various prograinmes to keep fertility level low. While high
fertility has been strongly related to mothers in terins of their level of education, age at
marriage, age at first birth, place of residence and esnployment status. Studies on fertility level,
especially in North West Nigeria has not been prominent. It is important to cenire research
efforts on contributing factors to high fertility level in North West Nigeria where it is rampant
in order to achieve the targets set in the Nigeria Nattonal Policy on Population. There is lack

of studies that explore reason for high fertility in Northwest Nigeria considering the places of

residence differences. However. this study intends to exiend the frontier of knowledge by

examining the factors contributing to high fertility Icvel in North West Nigeria with respect to

. R
rural and urban places of residence.

[.4 Research Questions

}. What is the fertility-level among women of reproductive age in North West Nigeria?

2. Is there a rural-urban differentials in fertility among women of reproductive ages in North

West Nigeria?

3. Is sex preference assnciatcd with fertility among women of reproductive age mn North West
Nigeria”
4 What arc the factors imflluencing Tertility among womnen of reproductive age m North West

Nigeria?
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1.5 Objectives of the Study

The gencral objective of the study is to examine the levels, patterns and differentials of fertility

among women of reproductive age in North West Nigeria.

The specific objectives arc to:

l." Determine thc fertility level among women of reproductive age in North West Nigeria.

2. Examine rural-urban differentials in fertility among women of reproductive ages in

North West Nigeria.

o

Examine the rclationship between sex prcference and fertility among women of

reproductive ages in North West Nigeria.

4. ldcntify factors influencing fertility among women of reproductive age in North West
"

Nigeria.
1.6 Operational Definition of Terms

Number of Children Ever Born: Total number of children born to a woman during

her childbearing years.

Total Fertility Rate: The average number of children that would be bom to a woman by the

time she ended childbearing if she werc to pass through all her childbearing ycars

conforming to the age-specific fertility rates of a given period.

Age Specific Fertility. Rate: This is the number of live births per 1000 women in a specific

age group for a specified geographic arca and for a specific point 1n time. usually a calendar

year.
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CHAPTER TWO

2.0 LITERATURE REVIEW

2.1.1 Review of Relevant Literature

Global fertility rates currently stand at 2.5 children per woman whereas in the late 1960s,
fertility rates were on average 6.0 children per woman (Ramos, 2014). The rate is expected to
fall from 2.5 TFR in 2015 to 2.1 by 2100 (World Population Prospects, 2015). There has been
an identifiably and considerable shift in global {ertility levels from high fertility to low fertility.
The world population which was 7.3 billion in 2015 s expected to be 9.7 billion in 2050 and
11.2 billion after the following 50 years.(World Population Prospects, 2017). Fertility has
declined in some other part of the world especially in the developed countries and will continue
to decline in the next decade (Kohler et al.. 2006).-While sub-Saharan African countries are
still having high fertility. (UN, 2015). Even so, overthe past decades Africa has had the highest

fertility rates tn the World with a TFR of between 6.0 and 6.5 births per woman (Ushie, et al.,

2011).

In 2016 Africa was Africa had TFR of 4.6 birth per woman, sub-Saharan Africa had TFR of
5.0. West Africa had TER of 5.3 and Nigeria was reported to have a TFR of 5.5 this made
Nigeria among countries with very high TFR (World Population Prospect, 2017). Fertility
studiesShowed that fertility varies widely by region and socio-demographic characteristics in
Nigeria (Adebowale ct al.. 2017, AKintunde et al., 2013; Imoh et ai..2015; Olatoregun. et al..

2019) In Nigena the highest TFR was found in the Northwest Region of the country with TFR

of 6 3 birth per women (NPC & ICF, 2014).
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2.2 Fertility Levels in Africa

Although with interventions there has been decline in mortality among African countries,
however the countries are yet to experience decline in fertility rate. In recent times, DHS data
collected n African countries showed that fertility has begun to decline, the factors attributed
to this were postponement in marriage, increase in the use of contraceptives and also lower
fertility preference. Some countries which have experienced decline in fertility include Kenya,

Botswana, Zimbabwe, some parts of Nigeria and also Senegal (Lesthaeghe, 2014).

There has been slight fall in fertility of sub-Saharan African countries from 6.5 births per
woman between 1950 and 1955 to 5.4 birth per woman in 2005 and 5.0 births per woman in
2016. This can be said to be average of figure for Sub-Sahara Africa. Some countries such as
Democratic Republic of Congo and Niger still have high fertility at 6.4 and 7.3 TFR
respectively (Canning. Raja, & Yazbeck. 2015}.. Some other countries in Africa such as the
Fast Africa and the South Africa countries started their fertility transition as early as the first
decades of the 21* century. some other countries in the West Africa and Central Africa are yet
to experience fertility change, this can be attributed to the changes in contraceptive use in the
later countries and lack of use in the former countries. The West and Central Africa countries
are immune to fertilityscontrol as a result of the poor utilization in the use of fertility control

measures particularly in the rural part of the countries which in turns increases the overall Total

fertility rate (Lesthaeghe. 2014).
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2.3 Fertility in Nigeria

There has been a continuous and relatively high fertility in Nigeria over the time, estimates of
TFR for Nigeria in 1965, 1970, 197! and 1975 were 6.6, 6.5, 7.3 and 7.0 birth per woman
respectively (Feyisetan & Bankole, 2002). Presently the TFR of Nigeria has dropped from what
It was In the past decades to 5.5 birth per women.(World Population Prospect, 2017). The
declined in fertility rate can be associated with intervention programs been advocated in
Nigeria, such as promotion of female education, fcmale participate, awarencss. of ‘and

promotion of contraceptive use and other factors. (Reproductive & Initiative, 201 1)

Nigeria fertility varies across six geopolitical zones in the countries. The Northern part of the
country was characteriscd by high fertility rate while the southern part was characterised by a
relatively lower fertility rate (NPC & ICF, 2014). The lowest TER in Nigeria was seen in South
south part of the country with TFR of 4.3 births per woman while the highest TFR was seen in

Northwest with 6.7 births per woman (NPC & IiCF, 2014).

Other deteriminants of fertility in Nigeria<inciudes factors such as age at first birth, place of
residence, contraceptive use, educational background of women, wealth status, religion and
tvpe of marriage union\(Adebowale ctal., 2017. Akpa, 2012). In Nigeria, age at first birth is a
deterininant offertility’ Icvel regardless of the woman’s socio-economic or demographic
factors./The timing of the first birth of a women will determine the number of birth she will
have in thedong run (Qyefara. 2012). Thc trend in contraceptive use in Nigeria has incrcased
overtime from 6.0 %, 12.6 % and 14.6 % n the ycar 1990, 2003 and 2008 rcspectively to its
current level of 151 1n 2013 (NPC & ICF, 2014). Although despite the increasc in the trend of
fertility in Nigeria, there is still very low prevalence of contraceptives usage in Nigerin
(lgbodckwe ct al., 2014). There are clear vanations i regional usage of fertility 1n Nigeria

some other factors associated with low contraceptive usage i Nigeri anchide educational
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background, religion, wealth status and place of residence (Odewale, Oladosun, & Amoo,

2016).

2.4.1 Fertility in Northern Nigeria and Northwest Nigeria

The Northerm part of Nigeria consist of three geopolitical zones from which includes
Northwest, Northeast and North central with present levels of fertility TFR of 6.7, 6.3 and
5.3 births per woman (NPC & ICF, 2014). The fertility level in Northern part of Nigeria'in the
years 2003 reported TI'R of Northwest, Northeast and Northcentral to be 6.7, 7.0 and 5.7 births
perwoman respectively (NPC & ICF, 2004) while in 2008 TFR of the Northwest and Northeast
region increased 7.3 and 7.2 births per woman respectively while that Northcentral dropped to

5.4 births per woman (NPC & ICF. 2009).

One of the consequences of high fertility in Northern-part of the country is insurgency as
displayed by the boko haram sect which is a-threat to lives and property of the residence in the
region (Lubeck & Program-sais, 2014).-Aside that other high fertility in Northern Nigeria is a

threat to maternal and child health causing high maternal inortality and chtldhood mortality in

the region (Adebowale & Palainuleni, 2015).

2.5.1 Fertility Determinants

In general view fertility is detennined by factors such as inarriage, contraception, lactation,
induced abortions are said to be major or primmary causes of fertility differentials in anv
popufation. This rmay affect the population by increasing the population size or reducing the
siz¢ and structure (Council & Review, 2012). Countries where induccd abortion s legalized
and there is high use of contraceptive such country will experience low fertihty as scen in
developed counties of the world (Frejka, 1985). The determinants of fertility e Sub-Sahara
African countrics are 3 are lactational amenorrhea due 1o breastfeedmg, decreased exposure to
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conception due to postpartum sexual abstinence, and pathological, involuntary infertility due
to gonorrhoea (Frank, 1983). Other factors that determines the fertility in Sub-Saharan African
countries includes education, place of residence, exposure to mass media, contraceplive use,
age at first intercourse, age at first birth, number of children ever born breastfeeding and
Intercourse patter among others factors.(Bongaarts, Frank, & Lesthaeghe, 1984). The reason
for the urban and rural differentials in fertility is associated with concentration of women-ith
higher education and longer year of schooling in the urban areas. Women who spent longer
years n schooling arc expected to enter child bearing later and this will make their fertility
reduced, therefore the number of the number of years of female schooling is significant and
negatively related to cumulative fertility in thirteen of the countries, despite their different

levels of female schooling and cconomic characteristics. (Frejka, 1985).

2.5.1 Fertility and Place of Restdence

Persistently high fertility levels have led to. many investigations on the proximate determinants
of fertiity in Africa. However, little attention has been given to the implications of region of
residence on fertilitv, especially in high fertility countries such as Nigeria. Considerable
amount of research _has “found that while region of residence is not a proximalc
determinant of fertility:.it has an effect on the number of children given birth by a woman.
For example, a" study conducted in Pakistan found that fertility varied among the different
geographicalgsareas in Pakistan. Fertility was highest in the Balochistan region with a TFR of
4,72 and lowest in the North West Frontier Province (NWFP) with a TFR of 4.17 (Hakim,
1994). Although there is only a slight difference beiween the total fertility rates among the

different regions in Pakistan, it is evident that the womnen in the difterent regions ol Pakistan

on average do not have the same nismber o children
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2.5.2 Fertility and Religion

Another study conducted in Ethiopia using the 2005 Demographic and Health Survey found
that fertility varied greatly among the different religions in Ethiopia. The regions with high
proportions of Muslims (Afar, Somali and Harar) had higher fertility levels as compared
to the regions with high a dominance of Christians (Addis Ababa, Amhara and Gambela)
(Teller and Gebresselassie. 2009). Identifiably, religion has an effect on the number o[ children
born to a woman. lIlowever, the study on Ethiopia is evidence to that women affiliated to
specific religions i.e. Islam and Christianity are found in certain regions. of the country. In
regtons where the dominant religion is Islain, fertility was found to be high because Muslims
favour large family sizes as compared to regions where the dominant religion is Christianity.
Rampedi (2014) revealed that a significant relationship has been found between religion and
number of CEB, the study also found that in Nigeria‘the cxpected number of CEB was 0.05
lower among Muslim women as compared to Catholic women (Rampedi, 2015). Even so,
ferulity among Musiim women is less than fertility among Catholic women by only a small
percentage. it has been said thatthe regions with high proportions of Mustims often have higher

ferulity levels as compared to the regions with high dominance of Christians, (Teller and

Gebresselassie. 2009)
2.5.3 Fertility and Education

Fhe spread of education and literacy among women is belicved to be fundamental to changes
in reproductive behaviour. A comparative study has shown that higher cducation of women is
consistently associated with lower fertility (Fhrhardt, 2015) He explained that, the mechamsins
through which education affect fertility include postponcment of age at marniage, reduction of
family size preference and rise in contraceptive use. Martin (1995) also avgnes that education

enhances woimnen’s ability 10 make reproductive choices Rampedi (2015) also found the
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relationship between level of education and CEB to be statistically significant. The expected
number of CEB is 0.45 times lower for women with tertiary education as compared to women
with no education. Women with tertiary education, identifiably, spend more time pursuing their
education and thus delay their age at first marriage. Moreover, women with tertiary education
are better able to make responsible reproductive choices than women with no education.
Kwarai has indicated that in Nigeria the majority of uneducated woinen are found in the
Northem regions (Kwarai. 20t 1). The high fertility observed in the Northern regions could be

becausc most women remain uneducated.

2.5.4 Fertility and Agc at First Birth

Postponement of first marriage and marital dissolution through divorce or widowhood
accompanied by low remarriage ratcs are associated with {ow levels of fertility. There is some
evidence that the age at first birth in sub-Sahara Africa is increasing as the education of women
becomes widespread. This ts likely to reduce fertility. For example in Sudan, postponecment of

first marnage has becn outlined as thc main determinant of fertility decline observed (Cleland

et al.. 1994).

In a similar vein, Odimegwu and Zerai have indicated that carly age at first marriage is a key
determinant of-fertility (Odimegwu & Zerai, 1996). Ozumba went on to find that 1t is
womensof . specific regions, predomtnantly, the Northem region which are more pronce to
early marriage as compared to other regions (Ozumba, 2012). After examining Bongaarts
fertality framework which has tdentified, among others. age at first sex, contraception usc and
abortion as proximate detcrminants of fertility (Bongaarts. 1978}, rescarch has [ound that
these characteristics of women also vary by region.  In Nigeria, sex usually occurs i the
context of marriage However, young girls in Nigeria get marmied, between the ages ol 15,
24. As aresult, these adolescents became expased to sex at an carly age (Bruklar & Bello,
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2007). Even so, not all regions have its teenage girls exposed to sex at an early age because not
all regions have women who marmy early. For example a study using the 2003 NDHS found
that the median age at first sex for the North West region was 15.8 while it was 20.4 for the

South East region (Eruklar & Bello, 2007).

2.5.5 Fertility and Contraceptive Use

Nigeria has one of the lowest prevalence of contraceptive use (11-13% in 2010)1n the
sub-Saharan region (Monjok. ct al., 2010), the prevalence is even lower in the Northemn regions
as compared to the Southem regions. in 2001, Akinyoade conducted.a study in Nigeria

which showed that on average 6.9% of women in North West Nigeria were on contraception
while in the South West region the proportion of wornen ‘on contraception was 16.3%.
Rampedi (2014). a study on the effect of region of residerice on fertitity level study found that
the expected number of CEB was 0.23 times higher among women who use modemn
contraceptive methods as compared to wornen who use no method of contraception. The use
of modem contraceptive can at times be expensive. Often woinen who are educated and
emploved can afford them.-However, research has found that educated women at times have
children at a faster rate to make up for the timc they had spent on their education or careers

(Rampedi. 2014).Therefore, even amongst educated women who can afford and use

contraceptionfertility will rernain high.
2.5.6 Fertility and Sex Preference

Inspite of the significant campaign for the equality and desirability of both scxes of children,

empirical evidence and rcality indicate that the practicc of child-sex prcference 1s still

rampant in Nigena (lLguavacen, etal. 2007), especially in the rural arcas
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In an anotherstudy, Amold and Kuo (1984) observed that cultural traditions and random
biological process, rather than the general levels of development determine sex preferences.
Oreland (1983) observed the effect of sex preference in fertility behaviour and found
that preference for a particular sex sustains higher level of childbearing than would be the case
iIf parents were indifferent to the sex of their children. FHe also observed that couples continue

to bear children beyond their overall desired family size in order to achieve some favoured sex.

It has been argued that the reason why parents prefer sons to daughters is that they
are typically supported in their old age by son(s), whereas girls usually move away. from their
families. Hence, a son is more desirable as an investment and "the traditional idea that a boy

belongs to us and a daughter to someone else” has become widespread in Nigeria

(Eguavoen, ct al., 2007; Odimegwu, ct al.. 2001).

The other explanation is that sons arc needed tosmaintain the family line. This definitely has
implication for fertility, {f families desire one or more sons, then they may have larger families

than would otherwisc have been the case, and this would create (Lyager, 2010), "a significant

barriers to further fertility decline” in many countries.

2.6 Conceptual Framework

The conceptiial framework used was adapted from a similar study conducted by John
Bongaarts./1978. The independent variables consist of Materal age at first birth, age at
marriage. sex preference. place of residence, maternal education, imratemal occupational status,
wealth index. religton. marital status and marriage typc and contraceptive use. while the

outcome variable s fertility level which as hy Number of Chuldren Fver Born (CER). The

independent variables mfluences the ontcone vartahle directly or mdirectiy
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2.6.1 Age at First Birth

The relationship between age at first birth and fertility has to do with time of entry into
parenthood, the earlier one enters into parenthood the higher the fertility woman is likely to
have and the later one enter into parenthood the lesser the fertility one is likely to have ( Kohler,
Skytthe, & Christensen, 2001). The increase in the education of women contributes to their

greater empowerment and results in postponement of marriage which in turns reduces family

size (Ferre, 2009).

2.6.2 Sex Preference

African countries arc dominated patriarchal society which sees importance in having a male
child for inheritance purpose and other factors, much.more importance is being added to having
a male child. Regardless of socio-economic or demographic characteristics of individual they
still have sex preference for male child (Eguavoen et al., 2007). Another study done in Malawi
shows that there is high prevalence for female child in the society, families who had already
decided their ideal number of women might decide to have more, if they have not had the
gender they intended to have. this practice increases fertility (Adebowale & Palamuleni, 2015).
India countries which'is also a high fertility country also has high male preference especially

among the'Muslims in the country which also contribute to the reason of high fertility (Asghar

et'al.. 2014).

2.0.3 Place of Residence

A study done in India among the Suvancse women showed that women who reside in the Urban
area have higher fertibity than those who reside moraral arca (Rodngues, 2007) Increase

Urbanization reduces the nsk ol hagh fertithty (Martine et al, 2013) Women i the rural arca
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has higher fertility because lack of education and awareness, poverty, marriage at early ages
(Asaduzzaman & Khan, 2009). Another study done among women in Jesse kingdom of Ethiope
West Local Government Arca of Delta State, Nigeria stated that women in who resides in rural

areas are characterized with low or no education which in turns results to higher fertility than

the urban residents (Etukudo & Effiong, 2016).
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CONCEPTUAL FRAMEWORK

Independent Variables Outcome

Variable

e Age al {irst birth
e Sex preference

e Place of

residence
e Matemal age at
first birth Contraceptive use

e Maternal . Children ever born

Education

e Matcmal
Occupation

e Religion
e Woealth index

o Family tvpe

Source: John Bongaarts (1978)
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CHAPTER THREE

RESEARCH METHODOLOGY

3.0 Introduction

This chapter presents the background information on the study area, data source and data
description, sample size and sampling procedure, and the instrument of data collection. It also
presents study design, study population, data processing and management, variables
operational definition and measurement, approach to achieving study objectives, data analysis

as well as study lunitation.

3.1 Background Information on Northwest Nigeria

The Northwest region of Nigeria was formed from the parts of the old Northern Region. This
area of the country covers seven states; Jigawa, Kaduna, Kano, Kastina, Kebbi, Sokoto and
Zamfara (Nigerian National Population.Commission. 2010). 1t consists of Hausas and Fulanis
and the religion in the region is Islam. About 69% of women in the North West have no
education. the literacy level in the region 1s 26% and median age at first birth was 17 9years in
North West. North West has the largest proportion of teenagers who have started child bearing
36% of the girls that started child bearing are seen in the North West. The TFR was 6.7 In
Northwest (NPC & ICF, 2014). The postpartum ameonorrhea and abstinence is 15.5 months in

North. West (NPC & ICF, 2014). In terms of education, 62.8% of the population had no

education. while 5,4% had at least secondary education.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

[ 4)



3.2 Data Description

The sample for the 2013 NDHS was nationally representative and covered the entire population
residing in non-institutional dwelling units in the country. The survey used as a sampling frame
the list of enumeration areas (EAs) prepared for the 2006 Population Census of the Federal
Republic of Nigeria, provided by the National Population Commission. The sample was
designed to provide population and health indicator estimates at the national, zonal, and state

levels. The analysis for the present study was restricted to North West Nigeria (Jigawa, Kaduna,

Kano, Kastina, Kebbi, Sokoto and Zamfara).

3.3 Study Population

The study focused on women of reproductive age 15-49 years in Northwest Nigeria. The
extracted sample was weighted by applying the weighting factor (iw = v005/1000000) in the

analysis.

3.4 Study Design

This study was an analytical cross-sectional study and involves the analysis of secondary

datasets that is the-2013 Nigertan Demographic and Health Survey.

3.5 Variables and Variable Measurements

3.5.1 Outcome variahle

[he outcome vanable was fertility, Howcever, the number of children ever bom (CEB) 1s used
to assess festility. The focus of this study is the nutnber of children cver born to women aged

1 5-49 given that these ages represent the reproductive age ol a woman,
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3.5.2 The Independent Variables

These include some selected socio-economic and demographic variables (Maternal age at first
birth, age at marriage, birth interval, sex preference, place of residence, maternal education,

maternal occupational status, wealth index, religion, ethnicity, marital status and family type,

contraceptive use and media exposure

3.6 How study objectives were addressed

Objective one: To determine the fertility level among women of reproductive age in North
West Nigeria. This was achieved by finding the adjusted TFR of women in Northern Nigeria

as a wholc using Coale and Trusscl P/F ratio and Gompertz model.

Objective two: To detemmine rural-urban differentials” in  fertility among wotmen of

reproductive ages in North West Nigeria. The TFR for the two residence was compared that is

rural and urban.

Objective three: To examine an association between sex preference and fertility among
women of reproductive age in North West Nigeria. Another variable was generated and named
Sex Preference. analysis of variance test was carried out to know the means CEB across each
variable and chasquaretest was carried out to know the significance of socio-economic factors

and sex/preference as it affects fertility among women in Northwest Nigeria.

Objective four: To 1dentify factors influencing fertility among women of reproductive age in

North West Nigeria. Generalised linear model of Negative Binomia! test was carried out using

the signtficant factors in the Chi-square lest
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3.7 Data Analysis

Stata 12.0 software version, Ms Excel and Population analysis spreadsheet were used for the
management and analysis of the data scts. The data was weighted to remove the effect of cluster
design, to ensure a suitably rcprescntative sample for subgroup analysis. Thrce approaches

were used in the analysis.

Univariate analysis such as the frequency distributions of the variables, Trussel P/F ratio and

Brass Gompertz model were used to determine the fertility level and pattern. Bivariate analysis
was performed using Chi-squarc test to examine the association between the independent
variables and fertility, Multivanate analysis was carried out using Generalised linear model of

Negative Binomial model. This was to examine the relationship between the outcome variable

which was fertility and a set of sclected independent:
3.7.1 P/F ratio technique.

An cstimate probable estimate of fertility has been provided by P/F ratio technique which
employs data on children ever bom and birth in the last one ycar by age of women and
correction factor is worked out for'the number of children borm last year. P, stands for average
parity of women in a particular age group and F, stands for average parity equivalent obtain

from period fertility-rate population analysis spreadsheet was used to achieve this.

The techiique was based on the following assumptions:

|. . Thesreference period error is independent of age. It means that the reported age of

fertifity is correct but not up to the level.

ll.  The reportcd children ever borm by the younger women is accurate.

11I.  Fertibity has remaincd constant in the past

Procedure for calculating /1 ratio
}. Calculation of reported average parity of women i age group (i) denoted by

b ( ) tetalnumberagfchildrencverhorn(ceb)tawameninanegraonp (1)
1) =— LB

totainumherafwomentnthatagegroup (TW)
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2. Calculation of fertility schedule from the information of birth in last one year ASFR for

age group (1) denoted by

f(i) _totalbirthtowomentnlastoneyearinagegroup (i)

—

totalnumberofwomen
3. Calculation of cumulated fertility schedule for the period, denoted by ¢,
Gi=-SfO) + Q)+ v + f(1)
Estimation of average parity equivalent for a period.
Average parity equivalent F, .. estimated by interpolation using period fertility rate f;
using the period fertility rate fiand the cumulated fertility rate ¢,
Fiis obtained as
F=¢G-)+a* (i) +b*f(i+1)..........

Where a, b and ¢ are constants.

3.7.2 Relational Gompertz Fertility Modcl

The relational Gompertz is a modification of the Brass P/F ratio method which estimates age
specific and total fertility by detennining the shape of the fertility schedule froin data collected
on recent birth while detennining its level from reported parities of younger woinen. In
producing estimates of age-specific and total

fertility, the method seeks to remedy the errors conunonly found in fertility data associated
with too few or too many birthsbeing reported in the reference period, and the under-reporting
of hifetime fertility and errors of age reporting ainong older women. The relational Gompertz
1s an improved and more versatile version of the Brass P/F ratio method with the same input
data.

The basic equation ofthe relational model is

G(x)=exp(a.exp(bx))

which is'sigmoidal (i.e, S-shaped), but also has an associated hazard function that is right-
skewed and which therefore captures fairly well both the pattern of average parities of wonien
by age and their cumulated fertility, The form of ((x) nnplies that a double-ncgative log
transform of proportional cumulated fertilities or avcrage paritics approxnnates a straight line

for most of the agc range. The douhle-log transform

Y(x)=-In(~In{G(x)))
s termied a gomypit and has a close analogue m the foger transform (requently used in mortahty

analysis. Bruss, however, found that a much closer lmear it coudd be obtamed by a relational
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model that expresses the gompits of an observed series of fertility data as a linear function of

the gompits of a defined standard fertility schedule. In other words,
Y(x)=a+BY(x)

where

Ys(x) is the gompit of the standard fertility schedule. Evidently, if «=0and £ = 1, the fertility

schedule will be identical to the standard fertility schedule. Alpha (a) represents the extent to

which the age location of chiidbearing in the population differs from that of the standard

(negative values imply an older distribution of ages at childbearing than in the standard), while

beta (B) is a measure the spread of the fertility distribution (values greater than | imply a

narrower distribution).

T

The data used for the estimation of relational Goinpertz fertility schedule are-

| The fertility rates for the first, two or three years before the survey, classified by age of mother

at survey; average parities of women classified by five year or single age group of inother.

Assumptions:

1. The standard fertility schedule chosen for use in the fitting procedure appropriately reflects

the shape of fertility distribution in the population

9

Any changes in fertilitv have been smooth and gradual and have affected al} age groups in

a broadly similar way

il " . - =

3. Errors in pre-adjustment fertility rates are proportionately the saine among women in the
central age group {20-29). so that the age pattern of fertility described by reported recent
births is reasonably accurate

4, Parities reported by younger women (20-29) arc accurate

Steps to Calculation:

j. Calculate reported average parities { 5/x of wotnen in each age group [x.v+35), for x =13,
20...45])
2. Detennine classification of mothers (Depending on the data available, the fertibty rates

may be classified either by age of mother at the survey date, ar by age of mather at hirth of

her child)
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3. Calculate implied age specific fertility rate and parity (Age-specific fertility rates are
derived by dividing the births reported in the period of investigation (e.g. the year, two
years or three years) before the survey date by the number of women in each age group)

4. Choose fertility standard to be applied and model variant to be fitted (The standard ¥i(x)

values are determined by taking the gompits of the schedule and the standard parity values,

Y1), are the gompits of the parities associated with the standard fertility schedule. The

choice of standard dctermines the values of g(x) and e(x) used in the regression fitting
] procedures which are derived algebraically from the ¥ ().

5. Evaluate plot of p point and f point

6. Fit model by selecting point to be used

7. Assess fitted parameter

| 8. Fitted ASFRs and Total fertility

3.7.3 Multivariable Analysis

The multivariate analysis involved generalised linear model of Negative binomial was used to
identify the factors influencing fertility among the women of reproductive age in Northwest
Nigeria. Where the dependent variable (DV) was Children Ever Born which was categorised
into high fertility=that CEB of 5 and above or normal fertility of CEB less than 5 to have
binomial function. The independent variables are qualitative they include: age group, age at

first “birth, place of residence, education, religion. wealth index, type of umion and sex

preference.

. General class of linear models that are made up of 3 components: Random, Systematic,

and Lk Funcuion
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— Random component: Identifies dependent variable (Y) and its probability

distribution

= Systematic Component: Identifies the set of explanatory variables (X,...,Xk)

— Link Function: Identifies a function of the mean that is a linear function of the

explanatory variables.

g(u)=a+p X, sk B X

E -

Neeative Binomial Regression

 Continuous data with skewed distribution and variation that increcases with the mean

can be modeled with a Ganima distribution

e i

| o Identity link (form used in normal and gamma regression models):

* g)=u

Log link (used when m cannot be ncgative as when data are Poisson counts):

g(u) = log( u)

| «  Logit ink (used when m i1s bounded between 0 and 1 as when data are binary):

P

A
g(u = log| —-
Ik =7

Distribution of Responses: Binomial

H

Link Function: g(y) = log I
4
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| The third component of a GLM is the link between the random and systematic components.

It says how the mean p = E(Y) relates to the explanatory variables in the linear predictor
through specifying a function g(p):

glw) = PO+ Blxl + FRx2 +-- + P xk.

where g(u) is called the link function.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

J7



Ethical Clearance

The approval to carry out the study was obtained by the federal ministry of education. Before

the commencement of the study. Informed consent was received from the respondents at the

point of data collection and respondents were assured of their confidentiality.
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CHAPTER FOUR

DATA PRESENTATION, ANALYSIS AND INTERPRETATION

This chapter presents the percentage distribution of the characteristics of the study population
according to some selected background characteristics and indirect estimation techniques of

analysis. Results from bivariate and multivariate analyses were also presented in this chapter.

4.1 Univariate Analysis

The distribution of the study population by background characteristics:is-presented in Table
4.1. It showed the description of respondents interviewed in the survey. Theresult showed that
11,877 women in the reproductive ages between 15-49 were interviewed with the mean age of
28.7years and standard deviation of 9.7 years. With respectto the respondent age one in five
respondents (20.5) were within ages 15-24years 17.8% were within 25-29years of age, 18.1%
of them were within 30-34years of age while 9% of respondents were within ages 40-44years.
The rural area had the highest number of respondent with 74.4%. The respondents with no
education were 72.78% while.2.52% of the respondent had tertiary education. On the religion
of the respondents. 89.3% of'them were Mus!im

A consideration of cthnicity. 86.6% of the respondents are either Hausa or Fulani while the rest
among them were ‘Igbo. Yoruba and other ethnic group which were 11.4% of the total
respondent, Almost 953 % all of the respondents had never used any contracepttve while the
remaining had one method of contraceptive, 74% of the respondents had no preference for any

seX while the remaining had preference, 56.1% of the respondent were in inonogamous union

while the remaining were 1n polygamous union
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Table 4.1 Frequency Distribution of Respondents by Background Characteristics (n=11877)

Background Characteristics Frequency Percentage
Age
15-19 2428 20.5
20-24 2042 17.2
25-29 2151 18.1
30-34 1623 13.7
35-39 1399 11.8
40-44 1069 9.0
45-49 1164 9.8
Meanta 28.749.7
Residence
Urban 3402 28.6
Rural 8474 71.4
Education
No education 8643 72.8
Primary 2021 1 7.0
Secondary 913 77
Higher 299 2.5
Religion
Christian 1132 9§
Islam 10605 89.3
Others 139 1.2
Wealth Index
Poorest 4036 34.0
Poorer 3488 294
Middle 1867 15.7
Richer 1462 12.3
Richest 1024 8.6
Ethnicity
Hausa/Fulani 10288 86.6
lgbo 130 1.1
Yoruba 105 0.9
Others 1354 11.4
Contraceptive Use
Yes 552 4.7
No 11324 95.3
Marital Status
Neyvermarried 1476 12.4
Currently in union/living with a man 10035 84.5
Formerly in union/living with a man 366 3.1
Type ol Union
Monogamy 3617 56 1
Palygamy 4385 43.9
Sex Preference

K787 74.0

No gender preference

Preference

1089
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Table 4.2 shows the calculated average parity of Northwest in total for both rural and urban
residence, the reported total fertility rate (TFR) is 7.5, this means an average woman n

Northwest will have 8 children at the end of her child bearing.
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Table 4.2 Calculation of ASFR and Average Parity

CHILDREN BIRTH

AGE NO OF ASFR AVERAGE
GROUP  WOMEN ggg‘; %kﬁ“ f(i) CEB P(i)
Northwest
15-19 2428 792 331 0.1364 0.3260
| 20-24 2042 3417 630 0.3086 1.6732
| 25-29 2151 7517 695 0.3233 3.4949
| 30-34 1623 8103 489 0.3011 4.9929
H 35-39 1399 9330 327 0.2335 6.6674
| 40-44 1069 7419 154 0.1436 6.9367
F- 45-49 1164 9565 69 0.059 8.2202
l. Total 11877 46142 2694 1.5054 3,8850
Northwest rural
15-19 1.635 706 287 0.1756 0.4316
20-24 1,500 2765 493 0.3287 1.8440
| 25-29 1,590 5897 531 0.3341 3.7091
| 30-34 1.135 6021 374 0.3298 5.3054
35-39 999 6960 250 0.2503 6.9643
r 40-44 783 5690 124 0.158 7.2647
| 45-49 832 6957 51 0.061 83615
Total 8,474 34996 2110 1.6375 4.1297
| Northwest urban
| 15-19 793 86 44 0.0558 0.1084
| 20-24 543 652 137 0.2528 1.2012
| 25-29 561 1620 164 0.2925 2.8877
| 30-34 488 2081 114 0.2342 4.2659
35-39 400 2370 77 0.1917 5.9254
40-44 286 1729 30 0.1041 6.0394
| 45-49 332 2609 18 0.0538 7.8658
Total 3402 11146 584 1.1849 3.2762
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In table 4.3 is the Trussell technique was used to calculate the TFR of the women in Northwest,
the adjusted TFR was 8.1 this implies that a woman in northwest will have an average of 8

children using Trussell technique of calculating TFR.

———

T ——
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ble 4.3 Trussell Technique for Adjusted TFR

Age

[FR

5924.1

igp;:olzted Average Cumulative F(i) P/F P2/F2 P3/F3 P4/F4 Av/%(P}'FB,
CEB Fertilit At P4/F4
| fli) P(i) Phi(i) y g )
Northwest
ASIR 1.0561 1.0918 1.0472 1.06951
15-19  0.136 0.326  0.682 0305 1068 0.1602 0.1692 0.1750 0.1678  0.1714
20-24  0.309 1.673 2,225 1584 1056 03167 03345 03459 03317 03388
25-29 0.323 3.495 3.841 3200 1092 03236 0.3417 03533 03388 0.3461
30-34 0.30! 4.993 5.347 4768 1.047 02964 03130 03234 03103 _0.3170
35-39  0.234 6.667  6.514 6063 1.100 02271 02399 02480 02379 02429
40-44  0.144 6937  7.232 6922 1002 0.1322 01400 O0.1444  0.1385  0Q.1415
45-49 0.059 8.220 7.527 7459 1.102 0.04911 0.0518 0.0535 _ 0.0514 0.0525
TFR  7.5270 75270 7.9490 82186 7.882 8.0503
Northwest rural
ASIR 0.997 1.052 1.018 1.035
15-19 0.176 0.432 0.878 0407 1073 02034 02028 02140 02071 02106
20-24 0.329 |.844 4 U 1850 0997 03339 -. 03329 03514 03400  0.3457
25.26  0.334 3.709 4.192 3524 1.052 03356 03346 0.3532 0.3417 0.3475
30-3¢ 0.330 5.305 5.841 5210 1.018 03252 03242 0.3422 0.3311 0.3367
35-39 0.250 6.964 7.093 6.606 1.054 ©.0.2435 - 02428 02563  0.2480 0.2521
40-44 0.158 7.265 7.883 7551 0962 0.1457 0.1453 0.1533 0.1484  0.1509
45-:9 006! 8.361 8.188 8117 ©1.030 0.0502 0.0501 0.0529  0.0511 0.0520
TFR 8.1876 8.1876 8.1633 8.6167  8.3370 8.4768
Northwest urban
ASEFR 1.210 1.185 1.147 1.166
15-19 0.056 0.108 0.279 0.108 1.005 0.0703 0.0850 0.0833 0.0806  0.0819
20.24  0.253 | 20t {53 0993 1210 02673 03233 03167 03064 0.3116
2529 0.292 2 888« 3.005 2437 1.185 02906 03514 03443 03331 03387
3034 0234 & 4266 74176 3721 1.147 02293 02774 02718 02629 02673
35-39 0.192 5.925 5.135 4775 1241 0.1857 02246 0.2201 02130 0.2165
430-dd Oul 0¥ 6.039  5.655 5403 1.118 00952 G.1151 01128 0.1092 01110
45.49  0.054 7.866 5924 5862 1.342 0.0466 0.0563 0.0552 0.0534  0.0543
5924,  7.1658 7.0211 6.7929 69070
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Figure 4.1.1, Figure 4.1.2 and Figure 4.1.3 are graphical illustration showing the differences
between the reported ASFR and P/F ratio for Northwest Nigeria, Northwest Rural, and
Northwest Urban respectively. For Northwest, at first the reported ASFR and P/F ratio ASFR
are separated from age 15-39, at above age 39 the figures for ASFR and P/F ratio were getting
sitnilar. The figure 4.1.2 representing Northwest Rural residence shows similar trend with
Northwest total ASFR it was observed that ASFR was increasing at age 15-19, was constant al
age 20-34 and began to fall at above age 34. The reported and the P/F ratio were slightly
different at the beginning, P/F ratio ASFR was higher, however at age 35 both P/F ratio ASFR
and reported ASFR were equal till 40 where there was a very slight difference noticed in the

ASFR.
Figure 4.1.3 shows that there was difference in ASFR reported and #/F ratio ASFR although
both of them took the same trend. The P/F ratio has-higher ASFR at age 15-19 the ASFR

increased and increased higher at age 20-24 at age 25-29 there was a fall in the two ASFRs and

slight shift in the curve. At age 40-49, the two ASFRS were equal.
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Figure 4.1.1, Figure 4.1.2 and Figure 4.1.3 are graphical illustration showing the differences
between the reported ASFR and P/F ratio for Northwest Nigeria, Northwest Rural, and
Northwest Urban respectively. For Northwest, at first the reported ASFR and P/F ratio ASFR
are separated from age 15-39, at above age 39 the figures for ASFR and P/F ratio were getting
similar. The figure 4.1.2 representing Northwest Rural residence shows similar trend with
Northwest total ASFR it was observed that ASFR was increasing at age 15-19, was constant at
age 20-34 and began to fall at above age 34. The reported and the P/F ratio were slightly
different at the beginning, P/F ratio ASFR was higher, however at age 35 both P/F ratio ASFR
and reported ASFR were equal til§ 40 where there was a very slight difference noticed in the
ASER.

Figure 4.1.3 shows that there was difference in ASFR reported and P/F ratio ASFR aithough
both of them took the same trend. The P/F ratio has higher ASKFR at age 15-19 the ASFR
increased and increased higher at age 20-24 at age 25-29 there was a fall in the two ASFRs and

slight shift in the curve. At age 40-49, the two ASFRS were equal.
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ASFR reported and P/F ratio adjusted ASFR.

=4-=ASFR f{i) —P/F RATIOASFR
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Figure 4.1.2 Northwest Rural
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Figure 4.1.3 Northwest Lroarn ASIR
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Table 4.4 shows the F-point of Gompertz relation in Northwest Nigeria, Northwest rural and
Northwest urban. In table 4.4.1, 4.4.2 and 4.4.3 respectively. The table shows the distribution
of figures for Age (x), F(x), F(x)/F(x+5), (x), e(x), z(x)-e(x), &(x), z()-€(),8()-2()-¢() = ¥, g() -

x and RMSE. The figures for the result were seen in the table 4.4.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



ble 4.4 Relational Gompertz mode; F-Points
Graph points Regression points L

° - Z()-e() --
| Ta;i‘jA_l N';‘:;wesf(*)’”“5) 20 o) olx)  gd 200 g0 80 --x_ RMSE
:;;’ gggg gggg 0.936 2.438 0000 0000 0.000
ot 0’579 0.167 1.331 -1.499  -1.453 -1.499 -].453 -1.499  -1.453  0.003
B 0.7 h 0.605 1417 0812 -0.743 0812 -0743  -0812 -0.743  0.000
D3 . 1.107 1296 -0.189 -0036 -0.189 -0036  -0.189 -0.036 0016
;32 22 7: 83(2) : 1622 0962 0660 084 0660 0.841 0.660 0841 ~ 0,038
D 6. . 2258 0441 1817 2,180 1.817  2.180 1.817  2.180 - 0.195
4.5 7.232 0961 3220 0001 3219 453 0.000 0.000_ 0.000
49.5  7.527 1.000 0.000 0.000 . 0,000 ~ 0.000

Table 4.4.2 Northwest Rural
14.5 0 0 0.936 -2.438 0 0 0
19.5 0.878 0348 0054 1331 -1.385 1453 -1.385 -1.453 .-1.385 -1453  0.006
W5 2522 0.601 0677 1417 -0740 -0.743 -0740 -0.743~-. -0.740 -0.743  0.000
9.5 4.192 0.718 1103 1296 -0.192 -0036 -0.192 -0.036 . -0.192 -0.036 0.027
345 5.841 0824  1.639 0962 0678 0.841 0678 0.84) 0.678 0.841  0.033
39.5  7.093 0.900 2248 0441 1807 2.180 1.807 :2.180 1.807 2.180  0.165
445  7.883 0.963 3271 0001 3270 4531 0 0 0
49.5 8.188 1.000 0.000 0 0 0
. Table 4.4.3 Northwcst urban

143 0 0 0.936 2438 0 0 0
19.5 0.279 0.181 -0.537 1331 -1.868.-1453  -1.868 -1.453  -1.868 -1.453  0.000
245 1.543 0.513 0405 1417 -KOIl -0:743 -1.011 -0.743  -1011 -0.743  0.000
295  3.005 0720 L.111 1296 <-0.184 -0.036 -0.184 -0.036  -0.184 -0.036  0.004
345 4176 0813 1577  0962= 0615 0841 0615 0.84] 0615 0841 0.118
395  5.135 0908 2338 0441 1.897 2180 1.897 2.180 1.897 2.180  0.509
445 5655 0.955 3.068. 0.00L 3067 4.531 0.000 0.000 0.000
495 5924 1.000 0.000 0.000 0.000 0.000
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Table 4.5 shows the P-point of Gompertz relation in Northwest Nigeria, Northwest Rural and
Northwest Urban. In table 4.5.1, 4.5.2 and 4.5.3 respectively. The table shows the distribution
of figures for P(i)/P(i+1), 2(i), e(i), z(i)-e(i) and g(i). The final result shows that Northwest
recorded 0.361, urban reported 0.343 and rural reported 0.551. The urban figure was also

difference from that of rural and Northwest, which were similar.
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Table 4.5 Relational Gompertz model P-Points

- Group (i) P(iI)/P(i+1) 2(1) e(i) 2(iye(i) (i)

4.5.1 Northwest
0 0.000 1.047 2.661 0.000 0.000 0.000
' 01957 -0492 1285 1777 7 977 -L747 -LTIT -LT4T0.006
2 0479 0306 424 -1M8 .06 -8  -1016 -1.118  -1.016 0.00l
3 0700 1.031 1372 .0341  -0335 -0341 0335 -0341 -0.335 0.00l
4 0.799 1241 1140 0100 0441  0.J00 0441  0.100 0441 0.113
) 0.961 3229 o702 2527 1516 2527 1516 2527 1516 0.929
8 0.844 1773 0270 1503  3.224 0000  0.000 0.000
7 0.000 6.092 0000  0.000 0:000

0.361

4.5.2 Northwest rural
0 0.000 1.047 -2.66 0000 0.000 0.000
I 0234 0373 1285  -i.658 -1.747  -1658 -1.747 -1.658 -1.747.70.010
2 0497 0358 1424 -1.066 -1.0t6 -1.066 -1.016 -1.066. -1.016 0.002
3 0.699  1.027 1372 -0344 .0335 0344  -0.335 <0.344 -0335 0.000
4 0.762 1.302 1.140  0.161 0441 0.161 0441 0.16] 0.441 0.085
5 0959 3165 0702 2463 1516 2463  L516 2463 1516 0848
6 0.869 1962 0270 1691  3.224 0000  0.000 0.000
7 0.000 6.092 0.000  0.000 0.000

0.343

4.5.3 Noarthwest urban
0 0.000 1.047 -2.66! 0.000  0.000 0.000
1 0090 -0878 1285 2163 -1.747  _-2163  -1.747 -2.163  -1.747 0.005
2 0416 0131 1424  -1293 .01 -1.293  -1.016 -1.293 -1.016 0.00]
3 0677 0941 1372 -0431 0335 0431 0335 -0431  -0.335 0.004
4 0720 1113 1140 0027 _ 0441 0027 0441 -0027  0.441 0.244
S 0981 3961 0702 3259 1516 3259  isi6 3259 1516 2130
6 0.768 1331 0270 & 1.060 » 3.224 0000 0000 0.000
y 0.000 6.092 0000  0.000 0.000

0.55]

A
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Table 4.6 shows the F-model of Gompertz relation in Northwest Nigeria, Northwest Rural and
Northwest Urban. In table 4.6.1, 4.6.2 and 4.6.3 respectively. The first columns in the tables
show the age distribution of mother ranging from 0-7. The second column is the standard for
the Y(i) while the third column shows Y(i). The fourth column ts the exponential of the
exponential of =Y(1). The next columns were FM(x) and the last column was that of actual

cumulant. The F-level results were 6.84, 7.5 and 52 for Northwest, Rural and Urban

respectively.
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Table 4.6 Relational Gompentz model F-model
Fitted exp(-exp(-

Age (X
belé ‘3.6.?l:\§zztll\ves?’(X) Y(x)) FM(x)  fm{(x)  Actual cumulant
14.5 -1.896 -2.015 0.001 0.004 0.001
;32 8;1? -0.840 0.099 0.720 0.143 6.915
5 0-631 -0.070 0342 2.497 0.355 6.505
] 4'5 1-392 0.634 0.588 4.294 0.359 6.530
39'5 2-483 1.432 0.788 5.749 0.291 6.789
iy . 2.575 0.927 6.765 0,203 7.030
| 4.532 4.724 0.991 7.235 0.094 7.297
49.5  13.816 14.454 1,000 7.300 0.013
844 F-LEVEL
Table 4.6.2 Northwest rural L =
14.5  -1.896 -1.910 0.001  0.009 0.002
19.5  -0.775 -0.776 0.114 0871 0.172 7.714
245  -0.041 -0.034 0355 2.722 0.370 7.093
29.5 0.63 | 0.646 0.592  4.532 0.362 7.082
34.5 1.392 1.416 0.785 6.007 0.295 7.445
39.5 2.483 2.519 0.923 7.063 0.211 7.687
445 4.532 4.592 0990 7.578 0.103 7.963
49.5  13.816 13.982 1.000 7.656 0.015
7.497 F-LEVEL
Table 4.6.3 Northwest Urban
145  -1.896 -2.442 0.000 0.000 0.000
19.5  -0.775 -1.059 0.056 +0.352 0.070 4.987
245  -0.041 -0.154 0311 1.963 0.322 4.953
29.5 0.631 0.674 0.601 3.787 0.365 5.002
34.5 1.392 1.614 0.819 5.165 0.276 5.097
39.5 2,483 2.958 0.949 5.985 0.164 5.408
44.5 4.532 5:485 0996 6.277 0.059 5.679
495  13.816 16.932 1.000  6.304 0.005

5.188 F-LEVEL
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Table 4.7 shows the P-model of Gompert; relation in Northwest Ni geria, Northwest Rural and
Northwest Urban. In table 4.7.1, 4.7.2 and 4.7.3 respectively. The first column in the tables
show the age distribution of mother ranging from 0-7. The second column is the standard for
the Y(i) while the third column shows Y(i). The fourth column is the exponential of the
exponential of =Y (i). the next columns was FM(x) and the last column was that of actual

cumulant. The result for Northywest is almost similar to that of Rural and there is difference in

the result for p-mode! and p-level of Urban.
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Table 4.7 Relational Gompertz model P-model

i?ﬁl{gonhx;{t‘} Fitted Y (i) exp(-exp(-Y(I))  FM(x) Actual Cumulant
0 -2.076 -2.204 0.000 0.00]
1 -1.083 -1.162 0.041 0.298 7.979
2 -0.312 -0.355 0.240 1754 6.963
3 0.354 0.344 0.492 3.592 7.101
4 1.058 1.082 0.712 5.201 7.008
> 1.956 2.023 0.876 6.395 1.610
6 3.423 3.560 0.972 7.095 7.137
7 6.092 6.359 0.998 7.287
| 7.300 P-LEVEL
| 4 .7.2 Northwest rural
I 0 -2.076 -2.092 0.000 0.002
| | -1.083 -1.087 0.051 0.394 8.384
| 2 -0.312 -0.308 0.256 1.963 7.190
I' 3 0.354 0.366 0.500 3.827 7.420
4 1.058 1.078 0.712 5.447 7456
5 1.956 1.986 0.872 6.674 7.988
6 3.423 3.470 0.969 7.421 7.494
| 7 6.092 6.170 0.998 7,640

7.656 P-LLVEL

4.7.3 Northwest urban

0 :2.076 2,663 0.000 0.000

1 1,083 .1.439 0.015 0.093 7333

2 0.312 -0.488 0,196 1.235 6.130

8 0.354 0.333 0.488 3.079 5.912
| 4 1.058 1.201 0.740 4.666 5.763
f : 1.956 2,309 0.905 5.707 6.545
' 6 3.423 4117 0.984 6.202 6.139
I 7 6.092 7.409 0,999 6.300

6.304 P-[LEVEL
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Tabie 4.8 shows t ical i :
s the graphical Wustration of Gompertz relational model of plot P-point and F-

oints, plot of z()- ‘ :
p plotof z()-e() with F- and P-point associated with 45-49 age group removed and plot of
z()- | ’ '

()-e() against 8() with P-dara point associated with the 40-44 group removed shown in figure

4.2,4.3 and 4. '
4 respectively for Northwest, Northwest urban and Northwest rural respectively.

Figure 4.2 shows the plot P-point and F-point for Northwest, Northwest urban and Northwest
rural in figure 4.2.1,4.2.2 and 4.2.3 respectively the plot for the three locations are similar, the

flines fitted to the P-point and the F-points lie alinost on top of each other neither fits their

underlining data series particularly well.

The F-point curve download markedly at older at older ages, suggesting some degree of age

exaggeratton in the data, While the fact that the points lie just below the E-point is an indication

that a slight decline in fertility is underway.

Figure 4.3 shows the plot of z()-e() with F-and P-point associated with 45-49 age group
removed for Northwesl, Northwest urban and Northwest rural respectively shown in figure
43.1,4.3.2 and 4.3.3 respectively. [ike figure 4.2, the region and place of residence were
stmilar. The plot suggests a better fit to both lines might be achieved if the P- and F-points for

last age group were omitted. These points are omitted and resulting revised plot is being

examined.

Figure 4,4 shows'that the lines no longer lie as close together and do notremain paralfel, visual

inspection suggests that removal of the next oldest P-point might cause all the remaining points

to-lie on a single line.

. .. ' | al the average paritics and lertility
. e on a single hinc, implytng tha _
rhc poln(S rcgard“]g das fd“"]g

r (1 . H [ ] A ) ' \‘( £ LY :, si N, S l Il] X

fitting of the relational Gompertz model
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Table 4.8 sl ical i -
able 9.6 shows the graphical illystration of Gompertz relational model of plot P-point and F-

oints, plot . ' : .
points, piot of z()-¢() with F- anq p -Point associated with 45-49 age group removed and plot of

20)- . . . .
()-e() against g() with P-data point associated with the 40-44 groyp removed shown in figure

42,4. |
, 4.3 and 4.4 respectively for Northwest, Northwest urban and Northwest rural respectively.

Figure 4.2 shows the plot P-point and F-point for Northwest, Northwest urban and Northwest
rural in figure 4.2.1, 4.2.2 and 4.2.3 respectively the plot for the three focations are similar, the

lines futted 1o the P-point and the F-points lie alimost on top of cach other ncither fits their

underlining data series particularly well.

The F-point curve download markedly at older at older ages, suggesting soinc degree of age
cxaggeration in the data. While the fact that the points lic just bclow the F-point is an indication

that a slight decline in fertility is underway.

Figure 4.3 shows the plot of z()-e() with F-and P-point associated with 45-49 age group
recmoved for Northwest, Northwest urban and Northwest rural respectively shown in figure
4.3.1. 4.3.2 and 4.3.3 respectively. Like figure 4.2, the region and place of residence were
similar. The plot suggests a better fit to both lines might be achicved if the P- and F-points for

last age group were omitted. These points arc omitted and resulting revised plot is being

examined.

Figure 4.4 showsthat the lines no longer lie as close together and do not remain parallel, visual

inspection suggests that -emoval of the next oldest P-point might cause all the remaining points

to-lie on asingle lme.

The points regarding as falling on a single linc, implying that the avcrage parities and feaility
e s

' h other. In this casc, wc can accept the
re consistent with cac
rates underlying these points a

fitting of the relations! Gompertz model

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

A5




Table 4.8 shov ical i :
vs the graphical Hlustration of Gompentz relational model of plot P-point and F-

oints, plot of z()- ' : :
p p ()-e() with F- and P-point associated with 4 5-49 age group removed and plot of

z2()- 4 : -
()-¢() against g() with P-data point associated with the 40-44 group removed shown in figure

42,43 and4.4r ]
espectively for Northwest, Northwest urban and Northwest rural respectively.

Figure 4.2 shows the plot P-point and F-point for Northwest, Northwest urban and Northwest
rural in figure 4.2.1, 4.2.2 and 4.2.3 respectively the plot for the three locations are siinilar, the

lines fitted to the P-point and the F-points lie almost on top of each other neither fits their

underfining data series particularly well.

The F-point curve download markedly at older at older ages, suggesting soine degree of age
exaggeration in the data. While the fact that the points lie just below the F-point is an indication

that a slight decline i fertility is underway.

Figure 4.3 shows the plot of z()-e() with F-and P-point associated with 45-49 age group
removed for Northwest. Northwest urban and Northwcst rural respectively shown in figure
43.1. 432 and 4.3.3 respectively. Like figure 4.2, the region and place of residence were
similar. The plot suggests a better fit to both lines might be achieved if the P- and F-points for

last age group were omitted. These points are omitted and resulting revised plot is being

examined.

Figure 4.4 shows'that the lines no longer lie as close together and do not remnain parallel, visual

inspection suggests that removal of the next oldest P-point inight cause al} the remaintng points

to-tie on a single line.

I'he points regarding as falfing on a single line. implying that the average paritics and fertility

T . consistent with cach other. In this case, we con accept the
rates underlying these points are

fitting of the rclayonal (ormpert? model
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IGURE 4.2 plot of P-point and F-point
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Table 4.8 Graph of fitting Gompertz relational model
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Fig 4.5.1,4.5-2 and 4.5.3 showed the graphical illustration of Northwest Nigeria, Northwest
urban and Northwest rural Nigeria observed and Adjusted Gompertz ASFR respectively. The
horizontal axis consists of tiie age group of women between 15-49 while the vertical axis
consist of the women ASFR. The similarities in the figures were at the starting point, for the
three graphs at first, the ASFR observed was lower than the adjusted ASFR for Goinpertz. In
figure 4a, between ages 20-29 ASFR became constant and started falling after age 30 for both
adjusted ASFR and observed ASFR. This can be related to the fact that in Northwest Nigeria,
fertility reachcs its peak at 20-24 and began to decline afterward. Similarly, figure 4.5.2 which
represents Northwest Urban shows that at age 29. fertility reached its peak and began to decline
after that point. This was sunilar for adjusted and reported figures. For figure 4.5.3 which

represented Northwest rural ASFR reachcd its inaximuwn between 20-24 with ASFR of $.375.
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Graphical 1lfustration of Observed and corrected Gompertz ASFR
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Table 4.10 shows Gompertz model of Total Fertility, parameters o and [ this table shows the

Gompertz parities as well as the age specific fertility rate in Syears age group between 15-49
for women in Northwest, Northwest Rural and Northwest Urban. Gompertz TFR was 7.29,
7.63 and 6.30 for women ip Northwest, Northwest Rural and Northwest Urban respectively.
This implies that a wornan in Northwest Nigeria will have an average of 7 children at the end
of her child bearing ages while those in Rural and Urban areas in the region will an average of
8 children and 6 children respectively.

The Alpha values for the Northwest, Northwest Rural and Northwest Urban are -0.0273, 0.0079
and -0.103 respectively. The Beta values for the Northwest, Northwest Rural and Northwest
Urban are 1.0482, 1.0115 and 1.233 respectively. If the alpha lies between -0.3< «<0.3 and

beta lies between 0.8< B <1.25. All the alpha and beta values fell within this range, which

means there 1s a good fit in the line joining the P- Point and F-points together and if otherwise

one or two of the data series are problematic.

Negative alpha for both Northwest data and Northwest Rural data shows that the observed

fertility distributions are slightly older than the standard value and Beta greater than 1 for al!

the parameters suggesta wide spread of fertility distribution.

The root mean squared crror (RMSE), for Northwest, Northwest rural and Northwest urban

e 0.361, 0:343 and/0.551 respectively. While the T-hat gotten from implied fertility is 7.30,
are 0.361, U. .

7 66.and 6.33. for Northwest, Northwest rural and Northwest urban respectively.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 4.9
Gompertz mode! of Total ertility in age group, parameters o and B

éggup MTASFRyy PARITIES,,, "MSFRywe  PARITIESy, , yASF Rywy PARITIESy,y
D-197 0473 0298 0.204 0.394 0.094 0.093
20-24 0.362 1.754 0.374 1.963 0.337 1.235
25-29 0.355 3.592 0.357 3.827 0.359 3.079
30-34 0.282 5.201 0.287 5.447 0.264 4.666
35-39 0.194 6.395 0.202 6.674 0.153 5.707
40-44 0.083 7.095 0.091 7.421 0.050 6:202
45-49 0.010 7.287 0.012 7.640 0.004 6.300
EFR 7.29 7.63 6.30
i -0.0273 0.0079 -0.1033

1.0482 1.0115 12330
RMSE 0361 0.343 0.551
T-Hat 7.30 7.66 6.30

NW=Northwest, NWR= Northwest Rural NWU= Northwest Urban
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Figure 4.6 showed the Gompertz ASFR of Northwest Nigeria, Northwest Rural and Northwest
Urban. The graph showed rural Gomperse ASFR was the highest at point 0.37 followed by was
that of Northwest at point 0.36, the Northwest urban lowest ASFR at point 0.33 all between

age 20-24. For rural area and Northwest, the ASFR reached its peak at age 20-24 and began to

fall. While ftor urban area fertility reached bat age group 25-29.
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Figure 4.6 showed the Gompertz ASFR of Northwest Nigeria, Northwest Rural and Northwest
Urban. The graph showed rural Gompertz ASFR was the highest at point 0.37 foilowed by was

that of Northwest at point 0.36, the Northwest urban lowest ASFR at point 0.33 all between

age 20-24. For rural area and Northwest, the ASFR reached its peak at age 20-24 and began to

fall. While for urban area fertility reached bat age group 25-29.
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4.2 Bivariable Analysis

Table 4.10.1 shows the description of statistics of mean CEB on socio demographic variables

and the F statistic comparing the means across each category of the selected variables for

women in Northwest Nigeria. All the background characteristics were statistically significant

at p-value less than 0.001 except for contraceptive use which was significant at 0.01.

The mean CEB among women aged 45-49 was the highest while age 15-19 women had the
lowest mean CEB. Women who resides in the rural area had higher mean CEB than those who
reside 1 the urban areas. Those who practice other religion had the highest inean CEB. Also
the poorest women had the highest imean CEB in the wealth index category. Women who had
never used any contraceptive method had higher mean CEB than women are using or have

used any method. Likewise woinen with no education had the highest tnean CEB whiie wotmen

with secondary education had the least mean CEB:
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Table 4.10.1 Description of background characteristics o

Born for Northwest f respondents by mean Children Ever

Background A
Characteristics Total women CTE;';_O x2-value F-value
Total 11877  3.89+3.36
Age 4500%** 2861 .3***
}5-19 2428 0.3320.6
20-24 2042 1.67+1.23
25-29 2151 3.49+1.75
30-34 1623 4994219
35-39 1399  6.67+2.51
40-44 1069 6.94+£297
45-49 1164  8.2243.17
Age at first birth : 20.9*** 217.8***
Below!8 5262  5.38+3.1
I8Above 4088 4.37+£2.82
Residence 22 %% 1209 4***
Urban 3402 3.28+3.28
Rural 8474 4.13£3.36
Religion [5.8%** 104.1***
Christian 1132 2.38+2.45
[slam 10605 4.04+3 4
88 4.37+£397
(fjjzlh:crssuion [00.9***  362**
No education 8240 4.51+3.36
Primary 1382 3.6743.17
Sccondary 19561.71£2.43

48
Highcr 299 2.0312 5.5** 795***

g -
r\\jVorl\mg status olo 281816
YZS 6799 4.69+328 e
' 9.6* ,

[\)\’calth index e P
P00f851 3488 3.94+3.29

i 1867 3.5943.3

':'Idhd!e 1462 3.27+3.24

R:zhgt 1024 2.47£2.79 - I
Sex Preference Ny :
No preference 8787 4. -~
Preference 3089 341£3. o s
"{4} r f:;nlf"if)" 5617 4 04£3.18
}’o([);f]gziny) 4385 4.95£3.24
COnIETCt;Ipti"c il 552 3434263 56273* 272
525; lj:cd 11324 3.89£3.35

- 5 Y a 0_-;-“’_].;;(_)_6(”
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Table 4.10.2 shows the description of statistics of mean CEB on socio demographic variables
and the F statistic comparing the means across each category of the selected variables for
women in Northwest Nigeria rural places of residence and urban places of residence. The total

number of women in rural area was 8.474 while the number of women in urban was 3402.

Similar to Northwest. the mean CEB pattern across the variable were similar. However, there
is a difference in the mean CEB for education category. It is important to note that there. is a
wide difference between mean CEB of rural area and urban, the mean CEB for rural is higher

than urban for each of the variables.

— —TENT TR
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Table 4.1 0.2 DCSCTiption of background

characterist; .
_E_,ver Born for Northwest Rural and Url eristics of respondents by mean Children

an
NORTHWEST RURAL ORI EST DRGAN
Background Characteristics
Total Mean
Total ;?;:en 5[:38 :3036 T e I((::Icn ??[E:I‘}l;o RZe-value oo
b 3402 3.2843.28
Age 3100%+*  2304**+ 1700%4% 6601 3***
i 1635 0.430.67 793 0.11£0.37
@ 1500 1.8441.2 543 | 212
gee? 1590 3.711.66 561 2.89+1.88
L 135 531421 488 427223
35-39 999 6.96+2.44 400 5.93+2.52
40-44 783 7.26+2.9 286 6.0422.94
45-49 832 8.36£3.14 332 7.8723.23
Age at first birth 16.09*** 105.82*** 55768*  130.87***
Belowl 8 4203 5.33.13 1059 5.67+2.98
| 8Above 2835 4.4842.9 1253 4.142.6
Religio 3.2 27.207** 354854+ 4523%%*
Christian 459 2.9242 86 673 2.0242.06
Istam 7806  4.19+3.37 2709 3.5943.44
Others 85 1.47+43.98 3 1.9943
Education 19.55%** 101.07*** 94.41%++ 242,92
No cducation 6975 4.4£3.35 £26 5.0043.38
Primary 829 3.58+3.18 553 3.8123.16
Secondary 625 1.9442.78 1331 1.6+2.23
| 46 3+2.92 253 1.8542.36
Higher . 13784 347.67***
Working status 2.51***  462.60 ad s
Ja 3346 3.17£3.2
| 1913 4.3143.18
Yes il 170150% 25.61%*
Wedlth index poo 173 4743.77 |
U\ 1 293 1324345
pourer 3195 3.9143.27 . .
Middle HE J 4843.13 ; s R
RGRGT e e :)23 24542 78
Richest ) IR0 neer SR]0eS
Sex Preference SRS 2481 3.4441.37 -
No prefercnce 0306 4.29£3.41 . I 841298
Preference 210% 3.6543.18 I i I R7 36,70
o104 104.94%%¢ ‘
Type of Union N i 1102 4 0NNA0
Monogamy SOK § 1],

1669 4 8743 25

| Ol)’ganﬁ) AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




Contraceptive Use

2.5062  462.66%*¢

EVCI' Used 187 454:&2.82 17.04‘.‘ 4'61¢

366 2.860+2.35

NeverUsed 8288 4124337 3037 3334337

*P<0.05, **P<0.01, ***P<0.00]
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and each variable. Children ever bom (CEB) was recoded and regrouped Into quantitative

variable, which ‘ |
€, ranges from 0 to 17 which as the highest number of children a woman could

have in the data set. The categories include 0, 1-2, 3-4 and S plus

Almost three-fourth (74%) of the women 1y age group 15-19years had no children yet. This

can be associated with the fact that women in this age group were just started child bearing.
Four-fifth 80% and 86% of women in age group 40-44 and 45-49 respectively had more than
5 children. Women in these age groups were said to have ended.child bearing especially in
Northwecst, where women started child bearing earlier and ended Child-bearing earlier than
their counterparts in other region. The p-value<0.001 this indicated that there is a significant
association between age of inother and fertility in Northwest Nigeria. More than half 56% of
women who had their first child below age |8 were reported to have had more than S children
at the time of the survey. The p-value betwecn the age of mother at first birth and child ever

borm was <0.001 thss means that there is significant relationship between age of mother at first

birth and the women fettility in Northwest Nigeria.

i in urban area had no child yet, 7% of
With respectito place of residence, 32% of the women in urb y

4% and 33% of the women in rural area and urban area

the % omen In rural area had no child. 4

ctiVely had more than 5 children (p<0.05), which implies that. there is a significant
respectinely

lationship between the women place of residence and fertility in Northwest Nigeria. Another
relationshi

e mother. This was categorized mto

variable. which was considered is the religion of th

ol Christians had more than S childeen 43%

" 0
Christianity, Islam and other practices. While 19%
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children. (p<0.05), which implies that this mean there is a significant relationship between

religion of mother and fertility in Northwest Nigeria.

The education of the women was examined. 46%, 37%, 13% and 32% of women with no

education, primary education, secondary education and tertiary education had more than 5
children respectively. The chi square p-value <0.001, this indicates there is an association
between the education of women and their fertility. Subsequently, working status of the
women, wealth index, type of union, sex preference, and contraceptives use p-value were less

than 0.005. We conclude that there is an association between listed characteristics and the

fertility of the wotmen in Northwest Nigeria.
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Table 4.11 Description of selected background characteristics of -
Bom (CEB) and chi-square. 6 istics of respondents by Children Ever

pa—

’ﬁckgrouqd. Children Ever Born R L
__Characterlsucs - Total Chi square
L - NONE 1-2 3.4 5+ waomen
Total 213 20.4 19.5 38.8 11877
Age 8929.9*+*
15-19 135 25.4 11 0 2428
20-24 20.5 335 25 ] 2042
25-29 6.6 20.6 44.7 28.1 215)
30-34 5.1 1.5 2507 61.7 1623
35-39 2.0 4.3 13.0 80.6 1399
40-44 3.7 4.3 1.7 80.4 1069
45-49 1.7 34 8.8 86.1 1164
Age at first hirth 176.6™**
Below 18 - 21.2 23.1 55.7 5262
18 Abovc - 31.9 26.9 41.2 4088 D oo
Residence '
Urban 32.1 7.0 8.0 329 3402
Rural 16.9 21.1 20.1 4]'3 W4 205 l*"
Religion '
Christianity’ 35.3 21.1 24.1 19.5 1132
' 19.0 40.9 10605
Islam 19.8 203 |
135 153 18 43.1 88.0
OihCTS ~J. ' 1369 .2###
Education 8240
! 20.6 46.0
hlo celugatian 123'1 é?i 20.0 36.7 1382
Primat 1.6 - 1956
Secondary 514 ‘ ' 209
Higher 46.8 | 976.3***
working status 6 25 6 5012
Not working 3.5 L% o 6799
ly | 18.2 21.5 48.8
Currently 11.4 : g
Wealthindex 9.3 46.4 4036
3.7 206 | 3488
Poorest : "1 7 20.7 39.1
185 2 358 1867
(K sa 198 0D | 1462
Niddle 11 4 17.8 17.2 334 o
Elc:cl‘ 18 8 19.7 19.9 21.6 ) 51 0***
ichest :
Sex Preferencc 2 191 40.9 §787
, 204 19.5 | 3089
:\();)TrCfc:zncc 238 228 204 330 l‘-’h_'*]'”
Yrefcren
Typeof URIGR g 270 227 e ot
?’1?n0§13n;}’ Q9 1% 2 210 51 “ 17400
olygdm ‘ )
Contraceptive " 109 AR
ontraeer 96 176 3! 03 1132 :
gslnlgj . 21 4 205 __18_3__ :
ot Using Ll e
-;_P <0 05,%7@ j.‘ ) I._)<O"OQAFI!T?-ICAN DIGITAL HEALTH REPOSITORY PROJECT




Percentage CEB and place of residence of women 1n Northwest urban and Northwest rural
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Figure 4.7 CEB of women in Northwest urban

RURAL

none

above S
41%

Figure 4 8 CER of women i1 Northwest urban
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4.3 Multivarjable Analysis

T .
able 4.12 shows the results for the generalized linear model negative binomial of the
respondents background characteristics and the response variable which was Children Ever

Bom (CEB) in Northwest Nigeria which was presented in Incidence Rate Ratio (IRR) to

identify factors influencing fertility among women of reproductive ages. The dependent
variable CEB was categorized into high fertility and normal fertility women who had less than
5 children were regarded as women with Normal fertility while women with 5 children and

above were regarded as women with high fertility.

Model | was formcd as a result of putting each of the variables individually into the inodel, all
the variables were statistically significant at p-value less than 0.00] except for contraceptive

use and sex preference which were significant at p-value less than 0.0,

Women who were between ages 20-24, 25229 and 45-49 were 99%, 72% and 14% respectively
less likely to have lower fertility than'women who were between 15-19, these were significant
at p-value less than 0.001. On the other‘hand, women who had primary education, secondary
education and tertiary educationwere |.2times. |.6tines and 1.5times respectively more likely
to have normal fertility than their counterpart with no education, this is significant at p—value

less than 0.001. Woinen who resides in the rural areas arc 88% less likely to have normal

fertilitv than therr counterparts who resides in urban areas.

' | inputted into the model with
Model 2 shows the full model, all the explanatory variables were inputted i

the response variablc which was CEB. it is interesting to know that the vanables which were

statistically significant in model [ were not significant i model 2 except lor Current age ol

women, age at first birth and religion 'his variahles were significant at p-value less than 0 001
!
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Table 4.12 Generalized linear Model negative binomiai
respondents and their fertility in Northwest Nigeria.

of background characteristics of the

CHILDREN EVER BORN (CEB)

Model | Model 2
. ; . B

Background Adjusted [RR (95% CI) Adjusted IRR (95% CT)
Age group
‘1)(5)~‘l,9 Ref Ref
;5';;‘ 0.99(0.98-0.99)*** 0.95(0.92-0.97)***
e 0.72(0.70-0.74)y*** 0.64(0.61-0.67)%**
30-34 0.38(0.35-0.41)*** 0.29(0.26-0.32)***
33-39 0.19(0.17-0 22)*** 0.13(0.11-0.15)***
40-44 0.20(0.17-0.23)**+ 0.12(0.10-0.14)* **
45-49 0.14(0.11-0,17)*** 0.09(0.07-0.1 1)***
Education

No education Ref Ref

Primary LI7(L11-1.24)%+* 0.98(0.91-1.05)
Sccondary 1.61(1.56-1.66)*** 0.99(0:91-1.09)
Tertiary 1.45(1.33-1.58)*** 0.92(0:72-1.18)
Wealth Index

Poorest Ref Ref

Poorer . 14(1.09-1,19)*** 1.00(0.95-1.06)
Middle 1.20(1.13-1.26)*** 1.02(0.95-1.09)

Richer 1.24(1.17-1.31)*** 1.03(0.92-1.16)
Richest 1.46(1.38-1.55)%** 1.25(1.08-1.46)*
Place of Residence

Urban Ref Ref

Rural 0.88(0.84-0.91)*** 0.97(0.90-1.05)
Religion

Christianity Ref Ref

{slam 0.73(0.70-0.77)*** 0.60(0.53-0.69)***
Others 0:71(0.58-0.86)*** 0.50(0.39-0.64)***
Type of Union

Monogamy Ref Ref

Polygay 0.7837(0.75-0.82)*** 1.01(0.97-1.06)
Age atfirst birth

Below 18 Ref S
N 1 33(1.27-1.39)*** ].7283(1.64-1.82)

Preference
;S\ncox Ref Ref
Ves 1.13(1.09-1.18)*** 1.0198(0.97-1.07)

Contraceptive use

Yes

No

Working Status

No

Yes
[RR- Incidence

G -Ralé Ratio; Cl- Conﬁdcncc

Ref
().88(1) 8]—0.05)"

Ref
0.6874(0.66-0.71)°

Y

Ref
0 99501(0.86-1.15)

[nterval; * <008, **P-001, ¢oeP<() 00]; Rel
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CHAPTER FIVE

DISCUSSION, CONCLUSION AND RECOMMENDATION

5.1 Discussion

Fertility is one of the component of population dynamics that deterinines the structure, size and
composition of the population in any country. This study examined levels, patterns and
differentials of fertility among women of reproductive ages in Northwest Nigeria, the study
exanined four specific objectives. First, it determined the fertility levels among wowmen of
reproductive ages in Northwest Nigeria. Second, it examined the rural-urban differentials in
fertility among women of reproductive ages in Northwest Nigeria. Third, it examnined the
relationship between sex preference and fertility in Nigeria.and other social demographic

characteristics. And lastly identified factors influencing fertility among women of reproductive

age in Nigeria Northwest Nigeria.

Over the years there has been persistently high fertility in Northwest Nigeria than other regions
in the country. The Northwest Nigeria 1s highly dominated by the Hausa/Fulani which most of
the population practice Islam. Because of the error attributed to the use conventional TFR this
study used the Trusseli P/F ratio and Brass relational Goinpertz model to deterniine the fertility
Jlevel in Northwest. Nigeria. The reason for using two methods was to identify the most
appropriate‘technique for estimating fertility level coinparing the TFR results with the result
for Northwest in NPC & ICF. 2014. The TFR result from the two techniques provided different

results. Brass relational Gompertz model TFR was similar to the TFR reporied in NDIS 2013
for Northwest Nigerta than Trussel P/F ratio, this is because the Brass rclational Gompertz

model was introduced as a result of the flaws of using Trusscll P/F ratio- 1t 1s important to note

that Brass relational Gompertz nodel has it bases in Truscl Il ratio
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The fertility tevel in Northwest Nigeria is high, the result showed in the study was similar to
result shown in NPC & ICF, 2014 with a slight difference, this is possible because of the
method used in estimating TFR_ St udy by Adebowale et al., 2017 using NDHS data set in

Nigeria also showed that the fertility in Northwest Nigeria is still high compared to other

regions in Nigeria (Adebowale et al., 2017).

Despite the high fertility in Northwest Nigeria, the fertility level in the rural area was higher
than urban area. This is contratry to the study done in India among Suvanese women

(Rodriguez, 2007) vvhichstated that fertility level in Urban area is higher that Rural. This can
be due to differences in location and other factors such as religion, educational attainments,
type of union and so on. Also similar study in Nigeria by Etukudo in 2016 ainong woinen in
Jesse kingdom of Ethiopc West Local Governinent Area of Delta State, showed that fertility IS

higher in rural than urban in developing countries (Etukudo & Effiong, 2016).

Fertility was measured by CEB in this study, the bivariate analysis showed predictors of high
fertility in Northwest Nigeria were curfent age of mother, age at first birth, contraceptive use,

wealth index, level of education and religion. Sex preference in Northwest Nigeria is still high,

there is a significant association between sex preference and fertility level among the women

in Northwest Nigeria (Asghar ct al., 2014). Respondent age was a significant determinant of

fertilitv level, ©lder women had higher fertility than younger women. this findings 1S In

accordante with study done in Nigeria (Fagbamigbe & Adebowale, 2014). The study also

' ' - west
showed that there 15 low prevalence In the use of contraceptive use among women in Northwes

| | 3 11 i (I']LI!

' crtil + (Imuoh et
ho were not using contraceptive had higher fertility than woinen who arc not usig (In
who we

| fernily ‘ s their [ th
[ irth | fertility, wamen wha has their first bir

: birth is also a dclcrininant of ,

al. 2015). Age at first

s nad mgher fertility than their counterpart who had birth at 18 years

earlier below age | 8 year
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d ab '
and above (Kohler, Skytthe, & Christensen. 2001). Fertility was higher among those who

practice other Religion and Islam than those who practice Christianity.

Predicto ' : '
rs such as education, wealth Index, type of union, work status, sex preference and

CO 4 ° A q : . 0N O e * s
ntraceptive use which had signiftcant bivariate effects on fertility were not significant

determinants of high fertility among women in Northwest Nigeria using the multivariatc

analysis of generalised linear model of negative binomial. However, the major determinants of

high fertility among women in Northwest Nigeria were age at first birth, current age of women

and religion of the woinen, Generalised linear mode! fifted into CEB showed clearly this

relationship.

5.2 Limitation of study

The study draws on a cross-sectional secondary datasets NDHS 2013; as a result, there is tendency
for children ever born to be underreported or over reported. Also the survey was not designed for
this study. important variables that.could have bcen used in the analysis were not available in
the study instrument. The study made use of recoding and generating new variables to suite the
study, A recall bias may, occur. in African context, dead children are often omitted by women

when required to recount the number of children they have given birth to. This will result in

underreported CEB:

5.3 Conclusion

S - ' N th
rhe fertility Jevel in Northwest Nigeria is still very high compared to other regions in the
1€ -

| yl l: CI g I L, \i 'J

b . ’ . L i L ‘[ii‘ ll\ . ‘]‘il‘.l(‘r
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redictors of hi ility i ioer;
predictors ot high fertility in Northwest Nigeria were age at first birth, current age and religion

of women.

5.4 Recommendations

The Brass relational Gompertz mode! should be used to measure fertility level in lieu

of P/F ratio.

Health education should be improved for women in Northwest Nigeria especially for

women who resides in the rural area.

» Government and non-governmental organizations should take conscience efforts at
encouraging women to reduce number of children they would have in their life time
through use of modern contraceptives and family planning methods, existing
programimes to incrcase awarencss and use of moderii contraceptive should be modified
and improved in Northwest Nigeria, more attention should be given to women in rural
areas than urban areas, sensitizing thern the need and benefits to have fewer children.

» Intervention programmes on promotion of gender equality should be created to

discourage sex preference in Northwest Nigeria. Early marriage should be discouraged

in Northwest/Nigeria, girl child and their parents should be motivated, encouraged and

supported to.have good education up to higher levels. This will automatically raise age °

at fifst birth of the women.
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APPENDIX |

You have been authorized to dow
Program. This authorization js for
data should only be used for the

PUTpOse, a new research project sl;
your user account.

load dqta from the Demographic and Health Surveys (DHS)
unrestricted countries requested on your application, and the
registered research or study. To use the data for,another
ould be submitted using the “Create a new Project” link in

:;Liﬁjddata‘ sl;f)u.ld be treated as c.:onfid.ential, and no effort should be made to identify any
or individual respondent interviewed in the survey. The data sets inust not be passed
ontoother researchers without the written consent of DHS. Users are required to submita copy
of any reports/publications resulting  from  using the DHS data files
to:https://ing.mail.yahoo.com/com posc?to=archive@dhsprogram.com.

To begin downloading  datascts, pleasc login at; http://www.dhsprogram.
com/data/dataset_admin/login main.cfin. Once you are logged in, yo; may also cdit your
contact information, change your ecmail/password, request-additional countries or EdivModify
an cexisting Rescarch Project.
The files you will download arc in zipped format and must be unzipped before analysis.
Following are some guidclines:

After unzipping, please print the file with the .DOC extension (found in the Individual/Male
Recodc Zips). This file contains useful information on country specific variables and
differcnces in the Standard Recodc delnition. You will also necd the DHS Recode Manuai:
http://dhsprocram.com/publications/publication-dhsg4-dhs-questionnaires-and-manuals.cfin.

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 rclating to cach variable.

i
It is essential that younconsult the questionnaire for a country, when using the data files.
Questionnaires™> are in  the appendices  of cach  survey's final report:
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