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Abstract 

The study aimed at examining the independent and joint influence of three cultural factors; religion, sex preference (SP) 

and ethnicity on fertility in Nigeria. Cross-sectional population-based cluster design approach was used for the study. 

The investigated population group was women of reproductive age (n=19,348). Probability of bearing ≥5 children, 

refined Total Fertility Rate and mean fertility were used to assess fertility. Data were analyzed using demographic and 

Zero-Inflated Poisson models. Fertility indices were higher among the Hausa/Fulani ethnic group than Igbo and Yoruba 

and also among Muslim women than Christians. Interaction shows that the probability of bearing at least five children 

was highest among women who; have no SP, belong to Islamic religious denomination, and of Hausa/Fulani ethnic 

group. The fertility incident rate ratio (IRR) was higher among women with no SP than women who have SP and also 

higher among Hausa/Fulani than Yoruba but lower among Christians than Muslims. Fertility differentials persists by 

ethnicity, religion and SP after controlling for other important variables. Difference exists in fertility among religious, 

ethnic groups and by SP in Nigeria. Fertility reduction strategies should be intensified in Nigeria, but more attention 

should be given to Muslims and Hausa/Fulani women. 
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1. Introduction 

Nigeria is the Africa most populous country and among the top ten populous nations worldwide (Population Reference 

Bureau, 2018). The population projection conducted among countries globally shows that if the current rate of 

population growth in Nigeria persists, the country‟s human population will double itself in the next 23 years (Population 

Reference Bureau, 2016). Fertility is one of the important demographic determinants of accelerated population growth 

because its control is often hampered by socio-cultural practices (Ramesh, 2010). While most developed countries have 

transited from the first to the fourth phase of demographic transition, Nigeria is struggling between the first and second 

stage (Population Reference Bureau, 2016). Although fertility level has reduced in Nigeria in the past few decades, but 

the current level is high compared to many other countries in sub-Saharan Africa (Population Reference Bureau, 2016). 

The total fertility rate of 5.5 per woman currently observed in Nigeria and the 2.85% growth rate have implications for 

demographic transition, the economic growth and development (Population Reference Bureau, 2016).  

Despite high level of fertility in Nigeria, discrepancies in the level of fertility across different population characteristics 

is one of the most common findings in demographic literature (National Population Commission and ICF International, 

2013; Akpa and Ikpotokin, 2012; Chimere-Dan, 1990). Fertility patterns varies in Nigeria due to many factors including 

cultural norms and these norms are embedded religion and ethnic identity (Akpa and Ikpotokin, 2012; Amoo, 2011). 

The traditional Nigeria family structure has strong social disposition to large family size and people value children. This 

is evident in a popular Yoruba adage as for other tribes in Nigeria that says, "He who owns children owns the world." 

Across the ethnic groups in Nigeria, procreation is desired because by producing children, preferably sons, a woman 

raises her religious and socioeconomic status in the society (Adebowale et al., 2014; Alo, 2011; Feyisetan and Bankole, 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Chimere-Dan%20O%5BAuthor%5D&cauthor=true&cauthor_uid=2093230
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2002). The role of religion in fertility is often ignored in Nigeria demographic research for political reasons. Islam is 

often seen as a pronatalist religion which hampers fertility transition in developing countries, but some purely Christian 

dominated countries in sub-Saharan Africa still have higher fertility than some Muslim dominated countries in the 

region (PRB, 2016). Thus, the roles of religion, sex preference and ethnicity need further assessment in a high fertility 

country like Nigeria. 

In the past, the ancient demographers have argued that high population should be seen as the wealth of a nation rather 

than problem as currently witnessed in developing countries today. Malthus in his theory argued that population growth 

caused by high fertility erodes the welfare and productivity of workers, and thus social policy which fostered greater 

fertility contributes to „overpopulation‟ (Malthus, 1798). High fertility lowers the per capita income growth rate, 

depletes forest, exhaust ground water, has adverse effect on the distribution of income across the population segment, 

impede poverty extinction and lowers life expectancy (Schultz, 2005). In a country where these vices are endemic, 

capitalists become richer while the common man becomes poorer. Thus, high fertility can lead to poverty and poverty 

also encourages high fertility. Many factors such as; child labor, old age security for parents, child mortality influence 

fertility. The economic development and female autonomy result in fertility decline because the relative increase in the 

wage rate of women increases their labor force participation rate which thus leads to fertility decline. Religious, cultural, 

and social norms put women in a weak bargaining position relative to men in most African societies (Bina, 1997).  

As part of measure to reduce rapid population growth in Nigeria, the underline reasons for high fertility must be 

understood. Instituting more family planning clinics and increasing the disbursement of free contraceptives might be 

useful but could be an unwise approach to fertility problem in Nigeria if the cultural identities have been neglected. 

Nigerians view fertility as a legitimate issue for social policy. Factors that have persistently driving high fertility rate in 

some countries in sub-Saharan Africa are mostly cultural factors. While the relationship between some of these factors 

and fertility have been extensively explored, very few have examined the interactive influence of religion, sex 

preference and ethnicity on fertility at national level. Therefore, the primary goal of this study is to assess the 

independent and joint influence of religion, sex preference and ethnicity on fertility. The study controls for other factors 

that may have bearing on fertility. The underlying causes of high fertility in Nigeria needs further investigation and 

exploration in order to understand the circumstances under which public policies might be necessary to reduce fertility 

in Nigeria, hence this study. 

2. Method 

Study Area 

This study was conducted in Nigeria, sub-Saharan Africa. Nigeria has a population figure of above 180 million and 

about 24.9% of the population are women of childbearing age, its population growth rate is 2.6% per annum and the 

population doubling time is 23 years (Population Reference Bureau, 2018). Nigeria has many ethnic groups but there 

are three major ethnic groups (Hausa/Fulani, Igbo and Yoruba) in terms of number (NPC, 2006). These ethnic groups 

are different in terms of their cultural identities. While the Hausa/Fulani ethnic group are predominantly Muslim, the 

Igbos and Yorubas are mostly Christians. Sex preference is still practiced in Nigeria but mostly common among the 

Igbos than any other ethnic groups. While the literacy level is low in Nigeria, there are evidences that the Yorubas are 

mostly educated than other ethnic groups (NPC, 2006). Harmful demographic practices like child marriage, teenage 

practices and low contraceptive use are more common among the Hausa/Fulani than Igbo and Yoruba. Also, the Igbos 

hold more to their cultural identities particularly son preference than any other tribes in Nigeria (Adebowale et al., 

2014). 

Sample Design and Data Collection Procedure 

The design of the study was cross-sectional and nationally representative in sample selection. The 2013 Nigeria 

Demographic and Health Survey data was used. During the data collection, a stratified three-stage cluster design 

consisting of 904 clusters (urban=372 and rural=532) was used. The sample was designed in such a way as to provide 

data that can be analyzed on fertility and other demographic indices. In this study, we used the section of the data-set 

that focused on women of reproductive age (15-49 years). Originally, information were obtained from 38948 women, 

but our study data analysis was based on weighted sample of 19348 women. This is because only women with the 

complete information on religion, sex-preference and ethnicity were included in the sample. In addition, women who do 

not belong to any of the three major ethnic groups in Nigeria were excluded. Further excluded were women who belong 

to other religious denomination that are different from Christianity and Islam which are the two most practiced religious 

institutions in Nigeria. 

Variable Description 

The main independent variables were; religion (Christianity, Islam), sex preference (Yes, No) and ethnicity 
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(Fulani/Hausa, Igbo, and Yoruba). The interaction of the three key independent variables used in this study was obtained 

using the tree diagram (Figure 1).  

 

Figure 1. Compositions of the categories of the main independent variables (religion, sex preference, ethnicity 

Thus, the possible compositions obtained from the interaction are; 

1. Islam, No, Hausa/Fulani (INH) 7. Christianity, No, Hausa/Fulani (CNH) 

2. Islam, No, Igbo (INI) 8. Christianity, No, Igbo (CNI) 

3. Islam, No, Yoruba (INY) 9. Christianity, No, Yoruba (CNY) 

4. Islam, Yes, Hausa/Fulani (IYH) 10. Christianity, Yes, Hausa/Fulani (CYH) 

5. Islam, Yes, Igbo (IYI) 11. Christianity, Yes, Igbo (CYI) 

6. Islam, Yes, Yoruba (IYY) 12. Christianity, Yes, Yoruba (CYY) 

The dependent variable was fertility measured by aggregating full birth history of each of the women who participated 

in the study.  

Method of Analysis 

Three indices were used to describe fertility across the sociodemographic variables. These are; probability of bearing at 

least 5 children (ὴ), refined Total Fertility Rate (rTFR) and mean fertility (µ) which was computed using Poisson 

probability model, P/F ratio method and ANOVA respectively. The Chi-square model was used to examine the 

relationship between the fertility (categorized as: 0, 1-2, 3-4 and ≥5) and independent variables. The P/F ratio method 

was used to estimate rTFR.  

The P/F ratio method (Ansley and Trussell, 1974) of fertility estimation method was based on information obtained 
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from women aged 15-49 years on children ever born, number of children born during the year preceding the survey, and 

total number of women in each 5-year age group.  

The procedures are;  

1. Computation of reported average parities and derivation of preliminary fertility schedule,  

2. Calculation of cumulated fertility schedule   ( ) for a period  

   ( ) = 5∑ f(j)i
j=0 , 

3. Estimation of average parity equivalents   ( )for a period,  

  ( ) =   ( − 1) + ξ1f( ) + ξ2f( + 1), 

4. Calculation of a fertility schedule for conventional five-year age group;  

 f+( ) = (1 − γ( − 1))f( ) + γ( )f( + 1)  

 Where; γ( ) = x( ) + y( )f( )   (7) + z( )f( + 1)   (7)⁄⁄ ,  

5. Adjustment of period fertility schedule  f  ( ) =  f+( ),  

6. Estimation of refined TFR,     = 5∑ f  ( ) 
i=1 . 

At the level of multivariate analysis, Zero-Inflated Poisson (ZIP) regression was used.  

The starting point for modeling count data like fertility as measured in this study is the use of Poisson distribution. This 

distribution assumes that the logarithm of its expected value can be modeled by a linear combination of unknown 

parameters. The Poisson probability distribution is of the form; 

𝑃(𝑋 = 𝑥) = *𝜇𝑥exp (−𝜇)+ 𝑥!⁄ , 𝑥 = 0,1,2, … 

∴ 𝐿𝑜𝑔*𝑃(𝑋 = 𝑥)+ = −𝜇 + 𝑥𝑙𝑜𝑔𝑒𝜇 − 𝑙𝑜𝑔𝑒𝑥!, 𝑥 = 0,1,2, … 

If 𝑥 ∈ Ɍ𝑛 is a vector of independent variables, then the model is;  

𝐿𝑜𝑔(𝐸(𝑌 𝑥⁄ )) =∝ +𝛽1𝑥, 𝑤𝑒 𝑒 ∝∈ 𝑥 𝑎𝑛𝑑 𝛽 ∈ Ɍ𝑛. 

This can also be written as; 

𝐿𝑜𝑔(𝐸(𝑌 𝑥⁄ )) = 𝜃1𝑥 

where x is an (n + 1) dimensional vector comprising of n independent variables concatenated to a vector of ones and θ is 

simply α concatenated to β. Thus, if Poisson regression model θ and an input vector x are known, the predicted mean of 

the associated Poisson distribution is given by E(Y x⁄ ) = exp (𝜃1𝑥) . If Yi are independent observations with 

corresponding values xi of the predictor variables, then θ can be estimated by maximum likelihood. The logit model is a 

transformation of the logistic equation. Logistic is often used to investigate the relationship between a dependent 

dichotomous variable and set of independent variables. If yi denote the response of woman i with respect to the 

explanatory variables 𝑥1 , 𝑥2 , … , 𝑥𝑘  outcome. Then the logistic regression is; 

𝑃(𝑌 𝑥1, 𝑥2, … , 𝑥𝑘) =
𝑒(  +  𝑥 +  𝑥 + +  𝑥 )

1 + 𝑒(  +  𝑥 +  𝑥 + +  𝑥 )
 

This logistic distribution function transforms the regression into the interval (0, 1). The logit which is the inverse of the 

sigmoidal logistic function that creates a map of probability values from [0,1] to (− ,+ ) and defined as the logarithm 

of the odds (𝑥 (1 − 𝑥)⁄ ) expressed mathematically as;  

𝑙𝑜𝑔𝑖 (𝑥) = 𝑙𝑜𝑔(𝑥 (1 − 𝑥)⁄ ) 

𝑙𝑜𝑔𝑖 (𝑌 𝑥1, 𝑥2, … , 𝑥𝑘) = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 + + 𝛽𝑛𝑥𝑛 

Where; 𝛽0, 𝛽1, 𝛽2, … 𝛽𝑛  are constant parameters to be estimated. The logit model is therefore used to estimate the 

constant parameters by maximum likelihood estimation method.  

The logit and Poisson models were combined to generate the zero-inflated regression model. 

In this study, fertility was obtained from information provided by women of reproductive age on their full birth history. 

It is a count data and many women reported that they had no children. The data exhibited over-dispersion and excess 

zeros because the variance is much greater than the mean and the data is heavily skewed (Appendix 1). Also, the 

conventional Poisson regression model fits the data poorly, based on the deviance or Pearson Chi-square test, simply 

because the model assumption is based on the equality of the conditional variance and conditional mean of the 

dependent variable. In the used dataset, the conditional variance is greater than the conditional mean. Thus, 

over-dispersion was evident in the data. Therefore, in order to address this great limitation in the data, the ZIP 

https://en.wikipedia.org/wiki/Logarithm
https://en.wikipedia.org/wiki/Expected_value
https://en.wikipedia.org/wiki/Parameter
https://en.wikipedia.org/wiki/Independent_variables
https://en.wikipedia.org/wiki/Statistical_independence
https://en.wikipedia.org/wiki/Maximum_likelihood
https://en.wikipedia.org/wiki/Logarithm
https://en.wikipedia.org/wiki/Odds
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regression was used. The ZIP model was designed to deal with situations where there is an “excessive” number of 

individuals with a count of 0. The ZIP model allows for over-dispersion and the model assumes that the sample is a 

“mixture” of two sorts of individuals: one group whose counts are generated by the standard Poisson regression model, 

and another group (the absolute zero group) who have zero probability of a count greater than 0. However, observed 

values of 0 could emerge from either of the two groups (Cameron and Trivedi, 2013; Hilbe and Greene, 2007). 

The ZIP distribution combines the Poisson distribution and the logit distribution. In this distribution, the random 

variable 𝑣 ≥ 0. Assuming that two possible cases (case 1 or case 2) exist for each observation and suppose the count is 

zero if case 1 occurs. Conversely, for the occurrence of case 2, counts (including zeros) are created in line with a 

Poisson model. If ω is the probability that case 1 occurs, then its complement (1 – ω) is the probability that case 2 

occurs (Cameron and Trivedi, 2013; Hilbe, 2014; NCSS Statistical Software). Consequently, ZIP random variable 𝑣  
has the probability distribution often expressed as;  

𝑃(𝑣 = 𝑚) = ω + (1 − ω )𝑒
(−𝜉𝑖) 𝑖𝑓 𝑚 = 0 𝑜  𝑃(𝑣 = 𝑚) = (1 − ω )

𝜉 
𝑣𝑖𝑒(−𝜉𝑖)

𝑣 !
 𝑖𝑓 𝑚 > 0 

ω  is the logistic link function defined as; 𝜔 = 𝜆 (1 + 𝜆 )⁄  

Where 

𝜆 = 𝑒*𝑙𝑛(𝑡𝑖)+𝛾 𝑧 𝑖+𝛾 𝑧 𝑖+ +𝛾𝑙𝑧𝑙𝑖+ 

The logistic component contains an exposure time t and a set of l regressor variables (the z’s). If t is the exposure time as 

defined by the Poisson component given a set of k variables (the x’s) such as; age at first marriage, sex preference, 

ethnicity, religion, household wealth, place of residence, region, education, ever used of modern contraceptive method, 

fertility preference, marital status and age at first birth. The expression connecting the independent and dependent 

variables is represented as; 

𝜉 = 𝑒*𝑙𝑛(𝑡𝑖)+𝜙 𝑥 𝑖+𝜙 𝑥 𝑖+ +𝜙 𝑥 𝑖+ 

The regression coefficients 𝜙1, 𝜙2, … , 𝜙𝑘 are the unknown parameters to be estimated from the analyzed data using the 

maximum likelihood estimation (MLE) method. The estimation procedures are expressed mathematically as shown 

below; 

The logarithm of the likelihood function (𝑙𝑜𝑔𝐿) is the sum of logl1 and logl2 and a difference of logl3  

where 

𝑙𝑜𝑔𝑙1 = ∑ 𝑙𝑛[𝜆 + 𝑒(−𝜉𝑖)]

( ;𝑣𝑖=0)

 

𝑙𝑜𝑔𝑙2 = ∑ *𝑣 𝑙𝑛(𝜉 ) − 𝜉 − 𝑙𝑛(𝑣 !)+

( ;𝑣𝑖>0)

 

𝑙𝑜𝑔𝑙3 =∑𝑙𝑛(1 + 𝜆 )

𝑛

 =1

 

The gradient of ℒ is 

𝜕𝑙𝑜𝑔𝐿

ð𝜙𝜏
= ∑ [

−𝑥 𝜏𝜉 
𝜆 𝑒

(𝜉𝑖) + 1
] + ∑ ,𝑣 − 𝜉 -𝑥 𝜏,              𝜏=1,2,…,𝑘

( ;𝑣𝑖>0)( ;𝑣𝑖=0)

 

𝜕𝑙𝑜𝑔𝐿

ð𝜓𝜏
= ∑ [

𝑧 𝜏𝜆 𝑒
(𝜉𝑖)

𝜆 𝑒
(𝜉𝑖) + 1

] −∑[
𝜆 

1 + 𝜆 
] 𝑧 𝜏,              𝜏=1,2,…,𝑙

𝑛

 =1( ;𝑣𝑖=0)

 

The second derivatives are 

𝜕2𝑙𝑜𝑔𝐿

ð𝜙𝜏ð𝜙𝑠
= ∑ [

𝑥 𝜏𝑥 𝑠𝜉 [(𝜉 − 1)𝜆 𝑒
(𝜉𝑖) − 1]

(𝜆 𝑒
(𝜉𝑖) + 1)2

] − ∑ 𝜉 𝑥 𝜏𝑥 𝑠,            𝜏, 𝑠 = 1,2, … , 𝑘

( ;𝑣𝑖>0)( ;𝑣𝑖=0)
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𝜕2𝑙𝑜𝑔𝐿

ð𝜓𝜏ð𝜓𝑠
= ∑ [

𝑧 𝜏𝑧 𝑠𝜆 𝑒
(𝜉𝑖)

(𝜆 𝑒
(𝜉𝑖) + 1)2

] −∑
𝑧 𝜏𝑧 𝑠𝜆 
(𝜆 + 1)

2
,         𝜏, 𝑠 = 1,2, … , 𝑙 

𝑛

 =1( ;𝑣𝑖=0)

 

𝜕2𝑙𝑜𝑔𝐿

ð𝜙𝜏ð𝜓𝑠
= ∑ [

𝑥 𝜏𝑧 𝑠𝜆 𝜉 𝑒
(𝜉𝑖)

(𝜆 𝑒
(𝜉𝑖) + 1)2

]

( ;𝑣𝑖=0)

   𝜏 = 1,2, … , 𝑘; 𝑠 = 1,2, … , 𝑙 

The solution to the partial differential equations above can be used to obtain the estimate of the parameters 𝜙 and 𝜓; 

3. Ethical Approval 

The use of data was permitted by the data originator, Micro International U.S.A. Informed consent was sought and 

granted by all the study participants during the data collection exercise. Those who did not want to partake in the study 

were not interviewed and each consenting participants was assured of anonymity and confidentiality of the information 

they provided. 

4. Results 

Figures 2(a-c) show the probability of bearing exact number of children by sex preference, ethnicity and religion. The 

data as shown in figure 2a reveal that women who have sex preference have higher probability of bearing 1 to 2 

children but lower probability of bearing at least 4 children than their counterparts who said they don‟t have preference 

for child‟s sex. For both groups of women, childbearing probability (ὴ) increases consistently from parity 0 to 2 but 

reduces thereafter and rises after bearing the fourth child. Probability of bearing at least 5 children was higher among 

women who do not have sex preference (ὴ = 0.2503) than those who have preference (ὴ = 0.1477). In figure 2b, there 

was no distinct pattern (dome shape) in childbearing probability among the Igbo and Yoruba ethnic group but 

completely different from the Hausa/Fulani‟s pattern. Among the Yoruba and Igbo, the probability rises until women in 

these ethnic groups bear their second child but falls consistently thereafter, unlike that of Hausa/Fulani women which 

rises from first birth to third and maintain a constant pattern till the fourth birth but rises again after bearing the fourth 

child. Probability of bearing at least 5 children was higher among the Hausa/Fulani women (ὴ = 0.3555) than Igbo (ὴ = 

0.0861) and Yoruba (ὴ = 0.0814).  

The childbearing probability reaches its peak at parity two for the Christians and falls consistently for higher parities. 

Childbearing probability for parities 0, 1 and 2 was lower among the Muslims than Christians but reverse pattern was 

observed for parities 4 and above. For example, while the probability of bearing at least 5 children was ὴ = 0.3128 

among Muslim women, it was ὴ = 0.0803 among the Christian women (Figure 2c). The interaction of all the three 

cultural factors specifically chosen for this study (sex preference, religion and ethnicity) regarding childbearing 

probability is shown in Figure 3. The data depict that the probability of bearing at least 5 children was highest among 

women who have no sex preference, belong to Muslim religious denomination, and of Hausa/Fulani ethnic group (ὴ = 

0.3848). The next to these women in probability of bearing at least 5 children were those who have sex preference, 

belong to Muslim religious denomination, and of Hausa/Fulani ethnic group (ὴ = 0.2859). 
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Figure 2a. Probability of exact number of children ever born according to sex preference 

 
Figure 2b. Probability of exact number of children ever born according to ethnicity 
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Figure 2c. Probability of exact number of children ever born according to religion 

 

 

Figure 3. Probability of previously given birth to at least 5 children by cultural variables interactions 

The computations of refined Total Fertility Rate (TFR) of the categories in the three cultural factors used in this study 

are as shown in Table 1. The data show that the refined TFR was higher among women who do not have sex preference 

(6.5) compared to those who have sex preference (5.8). Also, the TFR was lower among Christians (4.6) than Muslim 

women (7.8). The Hausa/Fulani ethnic group has the highest TFR (8.4) compared to Igbo (4.4) and Yoruba (4.9). In all 

the three major ethnic groups in Nigeria combined, the refined TFR was (6.3). 
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Table 1. The Unrefined and Refined Total Fertility Rate by Cultural Characteristics and Nigeria 

Age 𝑷𝒊 𝒇𝒊 𝝋𝒊 𝑭𝒊 𝝎𝒊 𝒇𝒊
+ 𝑷𝒊 𝑭𝒊⁄  𝒇𝒊

  

No sex preference: RTFR=6.5 
15-19 0.2 0.08 0.40 0.1701 0.1547 0.1187 1.1756 0.1395 
20-24 1.23 0.25 1.65 1.1098 0.1564 0.2567 1.1083 0.2845 

25-29 2.62 0.29 3.10 2.5160 0.2059 0.3002 1.0413 0.3126 
30-34 4.02 0.27 4.45 3.9401 0.2059 0.2535 1.0203 0.2587 
35-39 5.33 0.19 5.40 5.0458 0.2447 0.1753 1.0563 0.1852 
40-44 5.92 0.10 5.90 5.6864 0.3493 0.0895 1.0411 0.0932 
45-49 6.96 0.04 6.10 6.0525  0.0260 1.1499 0.0299 
Sex preference: RTFR=5.8 
15-19 0.21 0.09 0.45 0.1951 0.1617 0.1304 1.0765 0.1404 
20-24 1.09 0.25 1.70 1.1574 0.1587 0.2556 0.9418 0.2407 
25-29 2.46 0.29 3.15 2.5701 0.2067 0.2977 0.9572 0.2850 
30-34 3.72 0.26 4.45 3.9665 0.2023 0.2407 0.9379 0.2257 
35-39 4.84 0.17 5.30 4.9677 0.2438 0.1624 0.9743 0.1583 
40-44 5.63 0.11 5.85 5.6746 0.3455 0.0901 0.9921 0.0894 
45-49 6.22 0.02 5.95 5.9257  0.0131 1.0497 0.0137 
Hausa/Fulani: RTFR=8.4 
15-19 0.35 0.15 0.75 0.3388 0.1645 0.2026 1.0330 0.2093 
20-24 1.76 0.32 2.35 1.6860 0.1499 0.3183 1.0439 0.3323 
25-29 3.60 0.34 4.05 3.3636 0.1970 0.3560 1.0703 0.3810 
30-34 5.24 0.34 5.75 5.1029 0.2035 0.3239 1.0269 0.3326 
35-39 6.74 0.25 7.00 6.5199 0.2484 0.2364 1.0338 0.2444 
40-44 7.28 0.15 7.75 7.4296 0.3601 0.1343 0.9799 0.1316 
45-49 8.24 0.06 8.05 7.9790  0.0384 1.0327 0.0396 
Igbo: RTFR=4.4 
15-19 0.07 0.04 0.20 0.0790 0.1347 0.0643 0.8856 0.0569 
20-24 0.60 0.18 1.10 0.6723 0.1607 0.1991 0.8925 0.1777 
25-29 1.62 0.27 2.45 1.8951 0.2247 0.2828 0.8548 0.2417 
30-34 2.93 0.25 3.70 3.2401 0.2139 0.2259 0.9043 0.2043 
35-39 3.97 0.15 4.45 4.1772 0.2409 0.1348 0.9504 0.1281 
40-44 4.87 0.07 4.80 4.6950 0.3270 0.0564 1.0373 0.0585 
45-49 6.08 0.01 4.85 4.8375  0.0067 1.2569 0.0085 
Yoruba: RTFR=4.9 
15-19 0.05 0.02 0.10 0.0284 0.1253 0.0426 1.7593 0.0749 
20-24 0.62 0.18 1.00 0.5346 0.1710 0.2122 1.1598 0.2461 
25-29 1.83 0.32 2.60 1.9646 0.2348 0.3216 0.9315 0.2996 
30-34 2.94 0.24 3.80 3.3613 0.2092 0.2129 0.8747 0.1863 
35-39 3.90 0.14 4.50 4.2497 0.2337 0.1247 0.9177 0.1145 
40-44 4.50 0.06 4.80 4.7064 0.3199 0.0492 0.9561 0.0470 
45-49 4.87 0.01 4.85 4.8375  0.0068 1.0067 0.0068 
Christian: RTFR=4.6 
15-19 0.10 0.05 0.25 0.1005 0.1501 0.0800 0.9953 0.0796 
20-24 0.76 0.20 1.25 0.8030 0.1617 0.2104 0.9465 0.1991 
25-29 1.80 0.25 2.50 1.9916 0.2159 0.2592 0.9038 0.2343 
30-34 3.07 0.23 3.65 3.2211 0.2102 0.2119 0.9531 0.2019 
35-39 4.20 0.15 4.40 4.1272 0.2417 0.1354 1.0176 0.1378 
40-44 5.04 0.07 4.75 4.6451 0.3276 0.0564 1.0850 0.0611 
45-49 5.71 0.01 4.80 4.7875  0.0067 1.1927 0.0080 
Muslim: RTFR=7.8 
15-19 0.31 0.12 0.60 0.2647 0.1635 0.1690 1.1710 0.1980 
20-24 1.60 0.30 2.10 1.4717 0.1534 0.3001 1.0871 0.3262 
25-29 3.29 0.32 3.70 3.0618 0.1982 0.3304 1.0745 0.3550 
30-34 4.79 0.30 5.20 4.6298 0.2017 0.2849 1.0346 0.2948 
35-39 6.24 0.22 6.30 5.8715 0.2484 0.2104 1.0628 0.2236 
40-44 6.72 0.14 7.00 6.7159 0.3605 0.1233 1.0006 0.1233 
45-49 7.61 0.05 7.25 7.1908  0.0320 1.0583 0.0338 
Three major ethnic groups in Nigeria, combined: RTFR=6.3 

RTFR: Refined Total Fertility Rate 

In Table 2, the data show that 32.9% of the studied women have sex preference, 35.0% are Christians and 65.0% are 

Muslims. About 23% of the women are Igbo, 21.5% are Yoruba and 56.5% belong to Hausa/Fulani ethnic group. The 

mean children ever born was 3.16±3.1 and was higher among women who had no sex preference (3.36±3.2). 

Approximately, 35.4% of the respondents had previously given birth to at least five children while 25.0% had 1-2 



 

 

http://ijsp.ccsenet.org                  International Journal of Statistics and Probability                 Vol. 8, No. 6; 2019 

100 

children. Christian women (2.26±2.6) had given birth to lower number of children than the Muslims (3.69±3.2) and the 

percentage of Christian women who had at least five children was 24.1 compared to 41.5% observed among the Muslim 

women. The mean children ever born was lower among Yoruba (2.28±2.2) than Igbo (2.31±2.7) and Hausa/Fulani 

(3.91±3.4) ethnic groups. About 44.3% of the women who are Hausa/Fulani had given birth previously to at least 5 

children, compared to 26.1% and 21.6% observed for women in Igbo and Yoruba ethnic group respectively.  

The percentage of women who married at ages <18 years (47.2%), who are of parity of more than four children was 

higher than women who began their childbearing at ages ≥18 years (26.2%) and this pattern was observed in their mean 

children ever born. The percentage of women who had at least five children falls consistently with increasing wealth 

index and increasing level of education but was significantly higher among rural (41.0%) than urban (28.8%) women. 

High parity women (≥5 children) was mostly found among women residence in the North West (44.7%) and the least 

was found in the South West (21.3%). However, the highest mean children ever born was found in the North West 

(3.98±3.4) and the least in the South South (1.87±2.2). Fertility preference was found to be significantly associated with 

children ever born and striking difference exists between women who had preference for less than five children (11.0%) 

and those with preference for at least five children (43.5%) in terms high parity.  

Table 2. Distribution of the respondents by children ever born according to background characteristics 

Background 
Characteristics 

Children Ever Born Total 
women 

  -value 
(p-value) 

Mean 
CEB±σ 

F-value 
(p-value) None 1-2 3-4 5+ 

Total 16.2 25.0 23.4 35.4 19348  3.16±3.1  
Sex Preference     145.5***  185.1*** 

No 14.4 24.5 23.3 37.7 12985  3.36±3.2  
Yes 19.9 25.9 23.6 30.6 6363  2.77±2.9  

Religion      861.5***  1189.3*** 
Christian 24.8 26.4 24.6 24.1 6775  2.26±2.6  
Muslim 11.6 24.2 22.7 41.5 12574  3.69±3.2  

Ethnicity      1268.5***  825.5*** 
Hausa/F 11.1 23.3 21.2 44.3 10834  3.91±3.4  
Igbo 27.5 24.8 21.3 26.4 4351  2.31±2.7  
Yoruba 17.8 29.5 31.1 21.6 4162  2.28±2.2  

Age at first marriage    8317.0***  5518.4*** 
Never in union 87.7 11.5 0.6 0.2 1782  0.05±0.3  
<18 8.8 21.5 22.5 47.2 10617  4.58±3.2  
18+ 9.3 33.7 30.6 26.4 6950  3.27±2.4  

Wealth index      897.8***  870.2*** 
Poor 11.3 22.5 21.0 45.1 8363  4.11±3.4  
Middle 16.7 23.8 20.4 39.1 2875  3.14±3.2  
Rich 21.2 27.9 26.9 24.0 8108  2.32±2.5  

Place of Residence     366.2***  907.4*** 
Urban 19.9 26.4 24.9 28.8 8894  2.55±2.8  
Rural 13.1 23.8 22.1 41.0 10455  3.76±3.2  

Region      1254.9***  329.5*** 
North Central 19.1 28.4 26.1 26.4 800  2.30±2.3  
North East 13.0 26.3 20.2 40.6 1592  3.57±3.2  
North West 11.1 22.7 21.5 44.7 9001  3.98±3.4  
South East 27.6 23.1 19.5 29.7 3389  2.41±2.9  
South South 27.8 30.1 24.2 17.9 442  1.87±2.2  
South West 17.6 29.8 31.3 21.3 4124  2.32±2.2  

Education      2496.8***  1634.9*** 
None 10.0 21.3 21.5 47.2 9161  4.41±3.3  
Primary 8.1 19.9 26.6 45.4 2973  3.96±2.9  
Secondary 24.3 32.0 25.1 18.6 5330  1.71±2.2  
Higher 36.5 31.0 22.8 9.7 1884  1.59±1.9  

Ever used any contraceptive method   415.3***  13.9*** 
Yes 14.4 25.6 21.2 38.7 14342  3.20±3.2  
No 21.5 23.1 29.6 25.8 5007  3.02±2.5  

Fertility preference    1877.0***  2559.0*** 
<5 27.6 34.9 26.6 11.0 4834  1.60±2.0  
5+ 12.5 21.7 22.3 43.5 14514  3.78±3.2  

Marital Status    7436.9***  9458.1*** 
Never Married 87.7 11.5 0.6 0.2 1782  0.05±0.3  
Ever Married 9.0 26.3 25.7 39.0 17566  4.06±2.9  

Age at first birth    772.5***  1058.8*** 
<18 N.A 21.3 23.6 55.1 6573  5.26±3.1  
18+ N.A 35.6 30.9 33.5 9632  3.85±2.5  

N.A: Not Applicable; ***p<0.001 
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The data in Table 3 show the ZIP regression output of the relationship between fertility and sociocultural characteristics. 

Four models were used to establish the relationship, the first is the bivariate analysis of each of the key independent 

variables (sex preference, religion and ethnicity) and fertility. The incident rate ratio (IRR) of fertility was 1.091 (95% 

C.I=1.076-1.105, p<0.001) times higher among women with no sex preference than women who have sex preference. 

The childbearing rate was higher among Hausa/Fulani (IRR=1.470, 95% C.I=1.440-1.501, p<0.001) times and Igbo 

(IRR=1.171, 95% C.I=1.141-1.201, p<0.001) than Yoruba. Fertility IRR was significantly lower among Christian 

(IRR=0.802, 95% C.I=0.791-0.811, p<0.001) than Muslim women. Similar pattern to the output of the first model was 

observed in model 2 (interaction between religion, sex preference and ethnicity) and full model (interaction between 

religion, sex preference, ethnicity and all variables).  

In the third model, while fertility was 1.22 times higher among the Hausa/Fulani women compared to Yoruba, the Igbo 

women had 11% higher fertility compared to Yoruba. Women who got married at childhood (<18 years) had 22% higher 

fertility compared to those who married at ages above 18 years. Women in the North East, North West and South East, 

were 49% (IRR=1.485; C.I=1.229-1.642, p<0.001), 33% (IRR=1.336; C.I=1.282-1.693, p<0.001) and 16% (IRR=1.162; 

C.I=1.098-1.229, p<0.001) respectively more likely to have higher fertility compared to women in the South West. 

Fertility IRR was found to reduce as the level of education increases. In the 5th model, compared to Christians who are 

Yoruba and who have SP (Christianity×Yoruba×Yes), fertility incident rate ratio (IRR) was 34%(1.041-1.714), 

18%(1.112-1.253), 15%(1.070-1.227), 9%(1.030-1.162) and 7%(1.010-1.142) significantly higher among 

Christianity × No × Hausa/Fulani, Christianity × No × Yoruba, Christianity × No ×  Igbo, Islam × Yes × Yoruba, 

Islam×No×Hausa/Fulani and Islam×No×Yoruba respectively. 

Table 3. Zero-Inflated Poisson regression analysis of fertility according to background characteristics 

Background 

Characteristics 

Model 1 Model 2 Model 3 Model 4 Model 5 

uIRR aIRR aIRR uIRR aIRR 

Sex Preference      

No 1.091* 

(1.076-1.105) 

1.081* 

(1.062-1.101) 

1.123* 

(1.102-1.141) 

  

Yes 1 1 1   

Interaction      

Christianity×Yes×Hausa/Fulani  1.120 

(0.951-1.312) 

1.071* 

(0.901-1.257) 

Christianity×No×Hausa/Fulani  1.221 

(0.952-1.563) 

1.340* 

(1.041-1.714) 

Islam×No×Hausa/Fulani  1.702*** 

(1.631-1.803) 

1.081* 

(1.011-1.163) 

Islam×Yes×Hausa/Fulani  1.502*** 

(1.433-1.581) 

0.971 

(0.912-1.044) 

Christianity×No×Igbo  1.051 

(0.990-1.109) 

1.152*** 

(1.070-1.227) 

Christianity×Yes×Igbo  0.912*** 

(0.860-0.958) 

0.990 

(0.921-1.057) 

Islam×No×Igbo  1.231 

(0.891-1.693) 

0.841 

(0.604-1.154) 

Islam×Yes×Igbo  0.921 

(0.512-1.671) 

0.633 

(0.340-1.142) 

Christianity×No××Yoruba  0.931** 

(0.880-0.984) 

1.180*** 

(1.112-1.253) 

Islam×No×Yoruba  0.871*** 

(0.812-0.931) 

1.072* 

(1.001-1.142) 

Islam×Yes×Yoruba  1.051 

(0.981-1.113) 

1.092** 

(1.030-1.162) 

Christianity×Yes×Yoruba  1 1 

Age at first marriage    

Never in union   0.021* 

(0.019-0.024) 

 0.022* 

(0.019-0.024) 

<18   1.218* 

(1.193-1.244) 

 1.218* 

(1.193-1.244) 
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18+   1  1 

Wealth index      

Poor  
 

1.018 

(0.989-1.046) 

 1.018 

(0.990-1.047) 

Middle  
 

1.004 

(0.977-1.031) 

 1.003 

(0.976-1.031) 

Rich  . 1  1 

Place of Residence    

Urban  
 

0.959* 

(0.939-0.978) 

 0.958* 

(0.936-0.978) 

Rural  . 1  1 

Ethnicity      

Hausa/Fulani 1.470* 

(1.440-1.501) 

1.421* 

(1.379-1.665) 

1.217** 

(1.066-1.769) 

  

Igbo 1.171* 

(1.141-1.201) 

1.220* 

(1.182-1.258) 

1.108** 

(1.059-1.658) 

  

Yoruba 1 1 1   

Region      

North Central  
 

0.916* 

(0.876-0.958) 

 0.915* 

(0.874-0.957) 

North East  
. 

1.485* 

(1.229-1.642) 

 1.432* 

(1.192-1.744) 

North West  
 

1.336* 

(1.282-1.693) 

 1.337* 

(1.299-1.598) 

South East  
. 

1.162* 

(1.098-1.229) 

 1.159* 

(1.094-1.228) 

South South  
 

1.003 

(0.933-1.077) 

 1.003 

(0.932-1.078) 

South West  . 1  1 

Education      

None   1.592* 

(1.521-1.666) 

 1.589* 

(1.518-1.663) 

Primary   1.433* 

(1.373-1.494) 

 1.431* 

(1.372-1.493) 

Secondary   1.098* 

(1.056-1.141) 

 1.098* 

(1.055-1.142) 

Higher   1  1 

Religion      

Christian 0.802* 

(0.791-0.811) 

0.938** 

(0.904-0.973) 

1.114* 

(1.074-1.155) 

  

Muslim 1 1    

Ever used any contraceptive method   

Yes   0.837* 

(0.817-0.856) 

 0.837* 

(0.818-0.857) 

No   1  1 

Fertility preference    

<5   0.676* 

(0.658-0.695) 

 0.675* 

(0.656-0.693) 

5+   1  1 

Marital Status      

Never Married   OBC  OBC 

Ever Married   OBC  OBC 

LR Chi2  1661.95* 1937.1* 1708.40* 19382.22* 

Log-likelihood  -49051.66 -40197.09 -49028.43 -0.40191.52 

uIRR: Unadjusted Incidence Rate Ratio; aIRR: Adjusted Incidence Rate Ratio; CI: Confidence Interval; OBC: Omitted 

because of collinearity; *p<0.05, **p<0.01, ***p<0.001 
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5. Discussion 

Fertility in relation to population growth remains a problem in Nigeria. Fertility rate reduction has always been an issue 

of important focus by the Nigeria Government and non-governmental agencies. Unfortunately, modern contraceptives 

which researchers have identified as an approach to fertility control is underutilized in Nigeria. Many factors including 

religion, ethnicity and sex preference have implication on the use of modern contraceptive in Nigeria and they can be 

linked to childbearing. The general influence of high population growth on the standard of living, limited resources will 

continue for years if necessary measures are not taken to check fertility. These effects are currently being witnessed in the 

area of environmental degradation, human congestion, air pollution and poverty. This paper examined the relationship 

between religion, sex preference, ethnicity and fertility against the presence of limited research evidence on such studies 

in Nigeria. The findings are expected to guide family planning programmers in their implementation of reproductive 

health programmes that will decrease fertility in the country in the nearest future. 

In 1988, the Nigerian government published its first population policy in response to the rising population growth rate 

which has tendencies to impede developmental efforts in the country (Federal Ministry of Health, 1988). Paramount 

among the target stipulated in the policy is the intention to reduce total fertility rate to 4, by the year 2000. 

Unfortunately, above a decade after this target the TFR still remains at 5.5 (National Population Commission and ICF 

International, 2014). In the policy document, it was recommended that families should restrict the number of children 

they bear to 4 or less (Federal Ministry of Health, 1988). Our finding revealed that about one-third of the studied 

women had given birth to more than four children in Nigeria. It is most likely that this proportion increases if all the 

studied women were to be followed-up till the end of their reproductive periods. This finding is an indication that large 

family size still dominates some Nigerian families despite the recommendation that a family should not bear more than 

four children (Federal Ministry of Health, 1988). Reasons for high fertility could be linked to high childhood mortality 

in Nigeria and cultural practices that favor large family size which have been identified in the literature (National 

Population Commission and ICF International, 2013; Feyisetan and Bankole, 2002; Syamala, 2001).  

Having sex preference is one of the sociocultural problems that exists in families in Nigeria (Adebowale et al., 2014). In 

both traditional and contemporary Nigeria‟s family, children have always been wanted. However, the number a woman 

bears depends on her physiological capacity to produce but modernization and harsh economic condition in Nigeria 

moderate the decision on family size. In this context, couple may wish to halt childbearing once the desired number has 

been achieved but this may be shifted if they are not satisfied with the sex composition of their living children or at 

times if the family is yet to have a child of opposite sex to the ones they already have. This situation has stimulated 

some families to bear more than their preferred number of children (Adebowale and Palamuleni, 2015; Ushie et al., 

2013). Finding from our study shows that about one-third of the studied women had sex preference. However, it is 

striking that women who do not have sex preference had higher childbearing probability and total fertility rate than their 

counterparts who have preference. This pattern was also corroborated by the output of the multivariate analyses. 

Fertility desire at the onset of childbearing may not translate to the attained fertility (Milazzo, 2014). Obtaining 

information from women on sex preference is subjective as the current sex composition of the surviving children often 

dictates the tune of response to such question. The possible explanation for our finding is that, women who have 

completed their childbearing or already have their desired number of children may likely have no sex preference or 

respond based on the sex composition of the children they have. Conversely, the younger women who either have not 

completed their family size or bear no children may have preference for their anticipated child‟s gender.  

The ethnic group a woman belongs can guide her attitudes to social phenomena including her practices of childbearing. 

Her ethnic identity can shape her cultural understanding and interpretation of demographic indices like fertility (Abbasi 

and Sadeghi, 2006; Kollehlon,1989). Among the three major ethnic groups in Nigeria, both probability of bearing more 

than four children, total fertility rate and incidence rate ratio of fertility were highest among the Hausa/Fulani women 

but slight disparities were found between Igbo and Yoruba women. This finding is consistent with previous similar 

studies where higher fertility indices were found among Hausa/Fulani than Igbo and Yoruba ethnic group (Mberu and 

Reed, 2014; Kollehlon,1989). The consistent reporting of higher fertility among Hausa/Fulani women can be linked 

with cultural differences and low literacy level compared to other ethnic groups in Nigeria (NPC, 2006). These in most 

situations have hindered Hausa/Fulani women from seeking fertility control measures like the use of modern 

contraceptive compared to Yoruba and Igbo women (National Population Commission and ICF International, 2013).  

Religion is an authentic fulcrum of socialization in any society. It is an integrative social force that shapes collective 

belief into collective identity and it promotes group solidarity and cohesion (Okon, 2012). Identification with a 

particular religious group, gives the member a sense of belonging but non-members a feeling of disaffection and 

isolation (Okon, 2012). The religious affiliation of a woman has previously been established as one of the key 

determinants of fertility (Fagbamigbe and Adebowale, 2014; Akpa and Ikpotokin, 2012). In this study, the analysis 

targeted women who belong to either of the two major ethnic groups in Nigeria, Christianity and Islam. Across all the 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Syamala%20TS%5BAuthor%5D&cauthor=true&cauthor_uid=11838563
http://en.journals.sid.ir/SearchPaper.aspx?writer=23137
http://en.journals.sid.ir/SearchPaper.aspx?writer=177
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kollehlon%20KT%5BAuthor%5D&cauthor=true&cauthor_uid=2814569
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mberu%20BU%5BAuthor%5D&cauthor=true&cauthor_uid=25684828
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reed%20HE%5BAuthor%5D&cauthor=true&cauthor_uid=25684828
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kollehlon%20KT%5BAuthor%5D&cauthor=true&cauthor_uid=2814569
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level of analyses used in this study, consistently, fertility and the likelihood of having previously given birth to at least 

five children were higher among the Muslims than the Christians. The same pattern holds true in some of the countries 

where Muslims live in large numbers alongside other religious groups. The outcomes from previous studies in Nigeria 

and other parts of the world corroborate this finding (Fagbamigbe and Adebowale, 2014; Akpa and Ikpotokin, 2012; 

Agadjanian and  Yabiku, 2014; Westoff and Kristin, 2015). In the report of past Demographic and Health Survey 

conducted in Nigeria from 1990-2013, the median age; at first sex, first marriage and childbearing were consistently 

higher among the Muslims than Christians (National Population Commission and ICF International, 1990; 1999; 2003; 

2008; 2013). All these demographic indicators have implication on childbearing and therefore, can explain the reason 

for our finding. 

In the interactive model of sex preference, religion and ethnicity on their joint role on childbearing probabilities, the 

chance of bearing at least five children was highest among women who; have no sex preference, belong to Muslim 

religious denomination, and are of Hausa/Fulani ethnic background. Other factors that were found in this study as 

stimulant to high fertility in Nigeria were child marriage, being poor, living in rural areas, lower level of education and 

residing in North West and these have been extensively documented in literature (Fagbamigbe and Adebowale, 2014; 

Akpa and Ikpotokin, 2012; Mberu and Reed, 2014; Kollehlon,1989). 

Despite the emerging important findings from this study. The readers should interpret the findings with caution due to 

cross-sectional design approach used. Therefore, the causality between fertility and the independent variables cannot be 

ascertained. Although, there is likelihood of misreporting of the number of children ever born which was the outcome 

variable for this study, the data originators ensured that such errors were minimized to bearable minimum during data 

collection. 

6. Conclusions  

Fertility is high among women included in this study. Religion, ethnicity and sex preference are among the determinants 

of fertility. Although, difference exists among religious, ethnic and sex preference groups. Programmes that aim to 

reduce fertility rates should focus on these factors. High fertility was facilitated by women who lack education, live in 

rural area, married early, Muslims and of Hausa/Fulani ethnic background. Residing in the region with Muslim majority 

positively influences fertility. Fertility reduction strategies should be intensified in Nigeria, but more attention must be 

given to Muslims and Hausa/Fulani women. 
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Appendix 1: Distribution of number of births previously born alive among women of reproductive age in Nigeria 

 

Mean=3.17; Variance=9.56 
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