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ABSTRACT: Termination of  pregnancy occur due to 

sexual laissez-faire of the society in particular premarital 

sex, pressure from a sex partner not to use a 

contraceptive, poverty and low socio-economic status. 

The aim of the study was to investigate with the 

application of binary logit model the risk factors 

associated with the prevalence of abortion among 

Nigerian women on data extracted from 2013 Nigeria 

Demographic and Health Survey (NDHS). The results of 

the analysis shows that fetus mortality as a result of 

abortion depend on geo-political zone, location, level of 

education attainment , religion, forced sexual acts, total 

children ever born, age at first sexual initiation. It was 

also found that lack of knowledge about contraceptives 

use; household wealth index, ever heard of HIV/AIDS 

and being employed were associated with increased 

likelihood of abortion among Nigeria women. 

KEYWORDS: Pregnancy, Fetus mortality, Abortion, Risk 

factors, Binary logit, Nigeria, Demographic and Health 

Survey 

 

1. INTRODUCTION 

 

A lot of women intend to be an expectant mother. 

Every year about 123 million succeed but a 

significant number of women around 87 million 

become pregnant unintentionally. For some women 

and their partners; this may be a pleasant 

astonishment, but for others the pregnancy may be 

inappropriate or simply unwanted (Adetunji J.A, 

1998). According to (Alan Guttmacher, 1999), of the 

estimated 211 million pregnancies that occur each 

year, about 46 million end in induced abortion. 

Abortion can either be legal or illegal depending on 

the country laws. In most of sub Saharan Africa, 

abortion is illegal. The existence of restrictive and 

punitive laws in relation to abortion found in most 

sub-Saharan African countries is associated with 

high rates of unsafe abortions. About 56 million 

women worldwide are estimated to have an induced 

abortion each year (Sedgh G, Bearak J, Singh S, 

Bankole A, Popinchalk A, Ganatra B, et al., 2014). 

In Africa, more than one in every seven pregnancies 

(15%) were terminated, and the majority of women 

of childbearing age in Africa live in countries with 

restrictive abortion laws (World's Abortion Laws, 

2016). Fetus mortality due to abortion puts the lives 

of women at risk, leading to the death of 68,000 girls 

and women every year while millions more suffer 

long-term injuries from often life-threatening 

complications (WHO, 2008). 

Nevertheless, nearly all the abortions in Nigeria are 

performed illegally by the less‑qualified persons in 

very poor environments due to the need to make 

easy money and desperation of the clients 

(Ordinioha& Owhonda, 2008) and also as a result of 

restrictive abortion laws (Ibrahim et al., 2013). 

Termination of Pregnancy is an age-long method of 

fertility control that continues to be practiced 

worldwide and globally, it has been estimated that 

between 26 million and 53 million occur annually 

(Okonofua, 2003).  This situation has in no doubt 

contributed to an increasing maternal mortality rate 

up to 40% in Nigeria (Oriji, Jeremiah&Kasso (2009) 

and Abiodun&Balogun (2009)). In the study 

conducted by Guttmacher Institute and IPAS, they 

reported that at least 1. 2million fetus mortality due 

to abortion takes place in various parts of Nigeria 

every year (IPAS, 2015). 

Several morbidity and mortality as a result of 

abortion studies showed that teenagers form a major 

part Adeniran and Hussain, (2008); Bankole et al., 

(2008); Igberase and Ebeigbe, (2008). According to 

Olukoyo A. A , (2001) in his study; women in 

developing countries who were admitted to the 

hospital as a result of unsafe abortion complications, 

38-68% of them were under the age of 20 years. The 

World Health Organization estimates that at least 

33% of all women seeking hospital care for 

complications related to abortions are less than 20 

years of age. This may be explained by the fact that 

adolescents’ fertility rate is very high, this affects 

not only these young women but also their 

children’s health; because birth to women aged 15-

19 years have the highest risks of infant and child 

mortality as well as high risk of maternal mortality 

(Nigeria Demographic and Health Survey, 2013). 

Termination of unwanted pregnancy occur due to 

sexual liberalism of the society in particular 

premarital sex, pressure from a sex partner not to use 

a contraceptive, poverty and low socio-economic 
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status. These have to do with poor knowledge, 

availability and accessibility of family planning 

services, contraceptive failure and lack of sex 

education in our society (Olukoya, 2004; Ikeanyi 

and Okonkwo, 2014). Despite the social and cultural 

importance of child bearing in many African 

communities, unwanted pregnancies are the source 

of problems in the families. This is more severe for 

young girls who often fall pregnant out of wed lock. 

The best option for them is to go for an abortion just 

to avoid facing the judgment from their families and 

the community in general. The main reason of 

involving in abortion acts include the desire not to 

interrupt education or career,  pregnancy resulting 

from rape or incest, relationship problem, age or 

health problems, too many children and the fear of 

social stigmatization (Ikeanyi and Okonkwo, 2014).  

The use of Contraceptive remains low in Nigeria. In 

2013, only 16% of all women of reproductive age 

(15–49) were using any contraceptive method, and 

only 11% were using a modern method—levels that 

remain virtually unchanged since 2008.  In 2012, 

about one-fourth (1/4) of Nigeria’s 9.2 million 

pregnancies were unintended that is; a rate of 59 

unintended pregnancies per 1,000 women aged 15–

49. More than half (56%) of these unintended 

pregnancies ended in an induced abortion; 32% 

ended in an unplanned birth and 12% in a 

miscarriage.  In spite of Nigeria’s highly restrictive 

abortion law, it is still widespread; an estimated 1.25 

million induced abortions occurred in 2012.  The 

estimated abortion rate was 33 abortions per 1,000 

women aged 15–49 (Nigeria Demographic and 

Health Survey, 2013). This makes Nigeria to be on 

the edge of not meeting the Millennium 

Development Goals (MDGs) based on maternal 

health due to a high maternal mortality ratio in the 

country estimated to be 630 maternal deaths per 

100,000 live births. Topical evidence has shown that 

a major factor in this trend is the high incidence of 

fetus mortality as a result of abortion in the country 

(Allan Guttmacher, 2004).  According to 2003 

Nigeria Demographic and Health Survey (NDHS) 

estimation, 12% of pregnancies in Nigeria end in 

abortion (NPC, 2004).  (Gilda Sedgh et al, 2006) in 

their study examine the current incidence of 

unwanted pregnancy among women of reproductive 

age in eight states in Nigeria and to explore the 

factors associated with it. A 12 year appraisal of 

women who had undergone abortion in Ile-Ife in 

Nigeria showed that 30% of the cases of mortality 

were aged between 15–20 years and 37% were 

students (Okonofua et al, 1994). Neema Mamboleo 

(2012) in his study gives a descriptive analysis of 

unwanted pregnancy and induced abortion among 

female youths: a case study of temeke district. 

Xiao‑Lan Li et al (2018) analyze spontaneous 

abortion rate and its associated risk factors in 

patients with polycystic ovary syndrome (PCOS) 

after in vitro fertilization. Agadjanian V., (1998) 

showed in the case of Mozambique, that abortion 

was prevalent among women under 30 years of age 

(74%), single (58%) and student (36%). Also, 

Powell-Griner and Trend, (1987) established that 

women are more likely to obtain abortions if they 

have one or more of the following characteristics: 

residence in urban areas, never has a child, and 

completion of high school, black, and single. 

Regardless of age, marital status and social class, 

when women are faced with an unwanted 

pregnancy, they often seek to terminate it 

(Okonofua, 2003). This study becomes necessary to 

model fetus mortality due to abortion and its 

associated risk factor in Nigeria with binary logit 

model.  

 

2. MATERIALS AND METHODS 

 

The result reported in this research work is based on 

a secondary data from 2013 Nigeria Demographic 

and Health Survey (NDHS). A household-based 

survey of 38,948 Nigerian women aged 15–49 

distributed across the country.  The sample design 

provides estimates at the national level, urban-rural 

areas, for each of the six geo-political zones, for 

each of the 36 states, and the Federal Capital 

Territory (FCT). In this cross-sectional survey, 

women were asked to provide detailed reports of 

their experience of terminated pregnancy; some 

information was also collected on socioeconomic 

and demographic characteristics, contraceptive use, 

age at first sexual initiation, ever forced to 

performed sexual acts and children ever born 

(parity). Of this figure, information required for this 

study were available for only 28723 females aged 

15-49 years; of which 3838 (13.36%) had a 

terminated pregnancy while the remaining 86.64% 

have not experience it and analyses were based on 

these respondents. 

 

2.1 Binary Logit Model 

Logit model is a mathematical modeling approach 

and biologically reasonable model used to describe 

the relationship between an outcome variable and a 

set of covariates proposed by Cox and Snell (1989) 

to be used for the analysis of a binary outcome 

variable. The logit of the probability of an abortion 

was modeled using logistic regression assuming an 

asymptotic binomial distribution which allows the 

prediction of group from a set of categorical 

variables 𝑥.  

For any 𝑖𝑡ℎ individual in the sample, the response 

variable 𝑦𝑖 , 𝑖 = 1,2, … , 𝑛 is defined as  
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                             1: if ever had a terminated 

pregnancy 

   𝑦𝑖 =  

                             0: otherwise 

 

Considering the form of the response variable, the 

dependent variable is dichotomous; it takes the value 

1 with a probability of success and the value 0 with 

probability of failure.  

 
𝑝(𝑦𝑖 = 1)

𝑝(𝑦𝑖 = 0)
=

𝜋𝑖

1 − 𝜋𝑖
= 𝑒𝑥𝑝{𝑥𝑖

′𝛽} 

𝑂𝑑𝑑𝑠(𝑦𝑖 ≤ 𝑘) =
𝑝(𝑦𝑖 ≤ 𝑘)

1 − 𝑝(𝑦𝑖 ≤ 𝑘)
= 𝑒𝑥𝑝{𝑥𝑖

′𝛽}                         (1) 
          

Equivalently,   

                                    

𝐿𝑜𝑔𝑖𝑡(𝑦𝑖 ≤ 𝑘) = ln [
𝑝(𝑦𝑖 ≤ 𝑘)

𝑝(𝑦𝑖 > 𝑘)
]

= 𝑒𝑥𝑝{𝑥𝑖
′𝛽}                      (2) 

 

Where   𝑝(𝑦𝑖 > 𝑘) = 1 − 𝑝(𝑦𝑖 ≤ 𝑘) 

At any level k of outcome variable 𝑦𝑖, the odds 

𝑝(𝑦𝑖 ≤ 𝑘) is computed. Therefore, the model above 

provides the odds of being in the categories (𝑦𝑖 ≤ 𝑘) 

versus (𝑦𝑖 > 𝑘), 𝑘 = 0 𝑎𝑛𝑑 1 fitted simultaneously 

on 𝑥𝑖, 𝑖 = 1, … , 𝑝  is a p-vector of covariates,  𝛽 is a 

vector of regression coefficient and 𝑒𝑥𝑝{𝑥𝑖
′𝛽} is the 

relative risk associated with covariates value 𝑥. The 

ratio of the probabilities for 𝑦𝑖 = 1 𝑎𝑛𝑑 𝑦𝑖 =
0 referred to as Odds implies an increase of the 

odds 𝑝(𝑦𝑖 = 1)/𝑝(𝑦𝑖 = 0), for 𝛽𝑖 > 0; a decrease 

for 𝛽𝑖 < 0 and no change for 𝛽𝑖 = 0. 

 

The probability can be written as 

 

𝜋𝑖 =
𝑒𝑥𝑝{𝑥𝑖

′𝛽}

1 + 𝑒𝑥𝑝{𝑥𝑖
′𝛽}

                                           (3) 

 

The model is then given as 

𝑙𝑜𝑔 (
𝜋𝑖

1 − 𝜋𝑖
) = 𝛽0 + 𝛽𝑥𝑖 

                                                   

 

3. RESULTS AND DISCUSSION 

 

3.1 Socio-Economic characteristics of study 

population 

The main outcome variable of this study is fetus 

mortality due to abortion. A dummy variable was 

created for information collected on whether or not; 

the respondent has ever been terminated pregnancy. 

If the response of the question is ‘yes’, the outcome 

variable is coded as 1 otherwise 0. Apart from the 

outcome variable, information on covariates which 

were thought to be associated with fetus mortality as 

a result of abortion was included in the analysis.  

The socio-economic variables used in this analysis 

were: Geo-political Zones:- North-West, North-East, 

North-Central, South-West, South-South, South-East 

(reference category); Location- rural, urban( 

reference category);  Educational level of the 

respondent- No education, Primary, Secondary, 

Higher(reference category); Current Marital Status- 

Single, Married, Divorced, Widowed (reference 

category); Household Wealth Index- Poorest, 

Poorer, Middle, Richer, Richest(reference category); 

Religion- Christianity, Muslim, Others (reference 

category); Age at first sexual initiation (in years) 

which are grouped as – Below 15, 15-19, 20-24, 25 

and above (reference category); Parity- 0, 1-4, 5-8, 

>8 (reference category);  Whether the respondent is 

using contraceptive - “used” or “not used”, 

Employment status - “Working” or “Not working” , 

Ever forced to performed sexual acts - “yes” or “no” 

and Ever heard of HIV/AIDS - “yes” or “no” were 

measured. All analyses were carried out using 

STATA (version 14.0) statistical software. 

 

3.2 Descriptive Results 

Table 1 describes the socio-economic characteristics 

of the study population. Almost one-third of the 

women were in North-West and only 9% were in 

South-East. About forty-four percent (45%) of the 

women had no education, while approximately 8% 

had the higher educational background. The majority 

of the women were Muslim (55.19%), (43.69%) 

were Christian while the remaining 1.12% is from 

other religions. Nearly two-third (64.7%) of the 

women resided in the rural area and the remaining 

(35.26%) from urban area. The majority of the 

women (85%) were not using contraceptive. 

According to household wealth index, about (22%) 

belonged to poorest level and 18% belong to the 

richest level. The greater part of the women heard of 

HIV/AIDS. Two-third of the women is working 

(71%). Most of the women have given birth to 1-4 

children but more than half of them have their first 

sexual initiation at aged 15-19 years whereas only 

3% are forced for sexual acts. The majority of the 

women are currently single (90.66%) while only 

6.40% are married.  

 
Table 1: Number of respondent (percentage in 

parenthesis) based on Socio-Economic Factors covariates 

for 36583 surveyed samples. 

 

Factors Factors’  

Levels 

Respondent   

(%) 

Cumulative 

Percentage 

Geo-

Political 
North-West 8482(29.53) 29.53 

North-East 5518(19.21) 48.74 
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Zones North-Central 4388(15.28) 64.02 

Southwest 4029(14.03) 78.05 

South-East 2639(9.19) 87.24 

South-South 3667(12.77) 100.00 

Location Urban 10127(35.26) 35.26 

Rural 18596(64.74) 100.00 

Level of 

Education 
No education 12888(44.87) 44.87 

Primary 6083(21.18) 66.05 

Secondary 7517(26.17) 92.22 

Higher 2235(7.78) 100.00 

Current 

marital 

Status  

Single 26039(90.66) 90.66 

Married 1838(6.40) 97.05 

Widowed 422(1.47) 98.52 

Divorced 424(1.48) 100.00 

Age at first 

Sex (years) 
Below 15 7590(26.42) 26.42 

15-19 14948(52.04) 78.47 

20-24 4829(16.81) 95.28 

25 and above 1356(4.72) 100.00 

Household 

Wealth 

Index 

Poorest 5975(20.80) 20.80 

Poorer 6212(21.63) 42.43 

Middle 5688(19.80) 62.23 

Richer 5602(19.50) 81.74 

Richest 5246(18.26) 100.00 

Religion 

 

 

Christianity 12549(43.69) 43.69 

Muslim 15853(55.19) 98.88 

Others 321(1.12) 100.00 

Parity 0 2383(8.30) 8.30 

1-4 14935(52.00) 60.29 

5-8 9037(31.46) 91.76 

>8 2368(8.24) 100.00 

Contracept

ive Used 
Used 4286(14.92) 14.92 

Not Used 24437(85.08) 100.00 

Employme

nt Status 
Not Working 8215(28.60) 28.60 

Working 20508(71.40) 100.00 

Ever 

Forced to 

perform 

Sexual Acts 

Yes 945(3.29) 3.29 

No 27778(96.71) 100.00 

Ever 

Heard of 

HIV/AIDS 

Yes 26377(91.83) 91.83 

No 2346(8.17) 100.00 

 

 

 

 

 

3.3 Result of Binary logit model 

The result for model (3) is presented in the Table 2. 

The estimated odds ratio (OR) for binary logit 

model, p-value to justify whether or not each 

predictor variable in the model is significant and  the 

percentage change in odds ratios for a unit change in 

the level of each of the risk factors is reported for 

each predictor variable in the last column are 

presented. The contribution of each factor in the 

model is determined by odds ratio and the 

percentage change in odds ratio. Both measure the 

(percentage) increase (+) or decrease (-) in the risk 

of abortion due to the influence of the respective risk 

factor. 

Based on Geo-political zones, the result showed that 

the risk of fetus mortality due to abortion is higher 

for those respondent from North-East with 36.8% 

odds (risk) compare with those who are from South-

East but those from North-West, North-Central, 

South-West, South-South has reduced risk of (0.940, 

0.673, 0.970, 0.781) respectively. Rural resident had 

lower risk of committing an abortion compared to 

those in urban areas. Respondent with no education, 

primary and secondary have reduced risk of 

terminating pregnancy than those with higher 

education. Also, those who are working among the 

respondent have an increased risk of 30% of 

involving in an abortion acts compare to those who 

are not working. Those who are currently single, 

Married and Divorced has reduced risk of 31% 

(p=0.001), 34% (p=0.002), and 19% (p=0.233) 

respectively. Based on household wealth index, 

poorest, poorer, middle and Richer class have an 

increased risk of 8%, 4%, 3% and 13% respectively 

than those in Richest class. Respondents who 

practice Christianity and Muslim as a religion have 

reduced risk (odds) of 0.749 and 0.588 compare to 

those who practice other religion. For children ever 

born per women, those whose their number of 

children are 1-4, 5-8 and >8 have reduce risk of 23% 

(p=0.001), 37% (p<0.001) and 26% (p<0.001) than 

those who have no child. Based on age at first sex, 

respondent below 15years, 15-19years and 20-

24years has reduced risk of 0.920, 0.887 and 0.834 

of terminating pregnancy than those who experience 

it 25years and above. Those who are not using 

contraceptives have an increased risk of committing 

an abortion compared with those who are using it. 

Respondents who have not forced to performed 

sexual acts has reduced risk of 0.488 (p<0.001) than 

those who were forced to performed it. Those who 

heard of HIV/AIDS has increased risk of 27% 

(p=0.002) of fetus mortality due to abortion. 
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Table 2: Results of binary logit model of fetus mortality due to abortion showing the odds ratio, logit, standard 

error, p-value, 95% confidence intervals and the percentage change in odds ratio for unit change in the level of 

each of the risk factors.  

 

  Risk factors Odds  

Ratio 

Logit S.E(OR) P-Value   95%  C.I  of        

        OR 

% change 

in OR 

Geo-Political 

Zones 

North-West 0.940 -0.062 0.077 0.452 (0.801,  1.104) -6.0 

North-East 1.368 0.313 0.105 <0.001* (1.176,   1.591) 36.8 

North-Central 0.673 -0.397 0.050 0.001* (0.581,   0.779) -32.7 

Southwest 0.970 -0.031 0.068 0.657 (0.845,   1.112) -3.0 

South-South 0.781 -0.247 0.057 0.001* (0.677,   0.901) -21.9 

Location Rural 0.941 -0.061 0.044 0.189 (0.859,   1.030) -5.9 

Level of 

Education 

No education 0.559 -0.582 0.046 <0.001* (0.476,   0.656) -44.1 

Primary 0.766 -0.267 0.057 <0.001* (0.662,   0.886) -23.4 

Secondary 0.813 -0.207 0.053 0.002* (0.715,   0.925) -18.7 

Employment Status 1.302 0.264 0.056 <0.001* (1.196,   1.417) 30.2 

Current Marital 

Status 

Single 0.686 -0.377 0.077 0.001* (0.550,   0.855) -31.4 

Married 0.662 -0.413 0.087 0.002* (0.512,   0.855) -33.8 

Divorced 0.815 -0.205 0.140 0.233 (0.582,   1.141) -18.5 

Household Wealth 

Index 

 

 

Poorest 1.081 0.078 0.063 0.179 (0.965,   1.211) 8.1 

Poorer    1.036 0.036 0.067 0.582 (0.913,   1.176) 3.6 

Middle 1.033 0.033 0.077 0.649 (0.897,   1.190) 3.3 

Richer 1.130 0.122 0.093 0.139 (0.961,   1.329) 13.0 

Religion Christianity 0.749 -0.288 0.097 0.026* (0.582,   0.966) -25.1 

Muslim 0.588 -0.531 0.079 <0.001* (0.452,   0.765) -41.2 

Total children 

Ever born 

 1-4 0.766 -0.266 0.064 0.001* (0.650,   0.903) -23.4 

 5-8 0.635 -0.454 0.040 <0.001* (0.561,   0.718) -36.5 

 >8 0.738 -0.304 0.047 <0.001* (0.651,   0.836) -26.2 

Age at first sex 

 

Below 15 0.920 -0.084 0.078 0.326 (0.778,   1.087) -8.0 

15-19 0.887 -0.119 0.070 0.125 (0.762,   1.034) -11.3 

20-24 0.834 -0.181 0.069 0.025* (0.710,   0.981) -16.6 

Contraceptive Used 1.044 0.043 0.053 0.389 (0.946,   1.153) 4.4 

Forced Sexual Acts 0.488 -0.717 0.037 <0.001* (0.421,   0.566) -51.2 

Ever Heard of HIV/AIDS 1.266 0.236 0.095 0.002* (1.092,   1.467) 26.6 

Negative % change in odds ratios (OR) indicates a lower risk of abortion due to the effect of the respective 

factor.  * Significant at 5%. 

 

CONCLUSIONS 

 

The aim of this study is to model the incidence of 

fetus mortality as a result of abortion and the risk 

factor associated with it among Nigerian Women. 

2013 National Demographic Health Survey data 

were used to model it and the binary logit model was 

applied to test the effect of each covariate in 

abortion rate. Among 28723 women in our sample, 

only 3838 reported to have terminated pregnancy, 

The study found that geo-political zone are 

associated with abortion, only North-East have the 

higher odds of abortion compare with those in south-

East though North-East, North-central and South-

South contribute significantly to the model. Based 

on place of residence (rural or urban areas), Level of 

education (no education, primary and secondary), 

Total children ever born (Parity), Marital Status 

(single, married and divorced), Age at first sex and 

Religion belief.  

Those women who are in Rural areas, with no 

education, primary or secondary education, had 

given birth to children, whether single, married or 

divorced, experience their first sexual acts before 

aged 25 years and  practicing either Christianity or 

Muslim as a religions were less likely to have had 

abortion.  It is possible that for women who were 

employed, not using contraceptives, whether from 



Anale. Seria Informatică. Vol. XVIII fasc. 1 – 2020 
Annals. Computer Science Series. 18th Tome 1st Fasc. – 2020 

104 

poorest, poorer, middle or richer class and heard of 

the widespread of HIV/AIDS to have committed 

abortion.  

These findings suggest that tackling abortion rate 

among Nigeria women may require household-

focused involvements. There is need for qualitative 

study to discover the means by which household-

level factors influence fetus mortality as a result of 

abortion. It was also found that lack of knowledge 

about contraception increase the likelihood of 

abortion; as a result of this, there is need to create 

more awareness about the important of contraceptive 

use in order to eliminate abortion-related health risks 

in Nigeria and the world at large. 
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