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Abstract

Background: Nigeria’s fertility rate remains high at 5.3 births per woman, with rural areas recording even higher rates, largely
due to early marriage, low contraceptive use, and limited female education. This study identifies the factors associated with a
higher number of children ever born among married women in rural Nigeria. Methods: This study extracted data from the
2018 Nigeria Demographic and Health Survey (NDHS). A binary logistic regression model was employed to assess the
determinants of higher fertility rates among married women, with statistical significance set at p < 0.05 and a 95% confidence
interval not including unity. Results: The findings revealed that 66.4% of respondents had more children, while 33.6% had
fewer children. The factors significantly associated with higher fertility included maternal age, age at first birth, contraceptive
use, desire for more children, and level of education. Women aged 30-39 were significantly more likely to have a higher child
(aOR = 444.02; 95% Cl: 210.37-937.18) than those aged 15-19. An early age at first birth was linked to increased fertility,
while contraceptive use and higher educational attainment were associated with fewer children. Additionally, women residing
in rural northern Nigeria exhibited higher fertility levels than those in the southern regions. Conclusion: The study highlights
a high fertility rate among married women in rural Nigeria and the influence of sociodemographic factors. There is a need to
focus on girl-child education, discourage early marriage, and expand access to contraceptive services, especially in rural
northern Nigeria. Stakeholders should implement a broad public awareness campaign on smaller family sizes' health,
economic and social benefits.
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1. Introduction

The Total Fertility Rate (TFR) is a key demographic indi-  years (ages 15-49) and experienced the age-specific fertility
cator for fertility trends and population growth across the rates of a given period [2]. TFR is a hypothetical measure, as
globe [1]. It is defined as the average number of children a  no real cohort of women experiences these exact age-specific
woman would bear if she survived through her reproductive rates [1-3]. Expressed as children per woman, it plays a crit-
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ical role in shaping population policies and understanding
demographic dynamics [4].

The globally accepted replacement fertility rate is 2.1
children per woman, considered sufficient to maintain popu-
lation stability in the absence of migration [5, 6]. However,
this benchmark can vary slightly due to differences in mor-
tality rates, health system performance, and sex ratios at birth
[5]. Recent United Nations projections indicate that global
fertility rates will continue to decline and are expected to
stabilize around the replacement level by the end of the 21st
century [7]. High fertility rates worldwide are commonly
associated with a complex interplay of socio-demographic,
cultural, and economic factors. In Sub-Saharan Africa, key
contributors include limited educational attainment, early
marriage, and deeply rooted traditional norms [1, 7]. These
same drivers are strongly present in rural Nigeria, where
large-family preferences remain deeply ingrained [2, 8].

According to the 2023-24 Nigeria Demographic and Health
Survey (NDHS), the national TFR has declined to 4.8 children
per woman, from 5.3 in 2018, indicating modest progress [4,
8]. However, these national averages mask significant dis-
parities between urban and rural areas. Rural women have a
TFR of 5.6, compared to 3.9 among urban women [9, 12].
Persistently high fertility in rural settings is attributed to so-
cio-cultural norms, early and universal marriage, limited
access to contraceptive methods, and lower levels of female
education [10, 11, 13].

Cultural norms often promote large families, associating
high fertility with social status, wealth, and labour potential
[12]. In some regions, male child preference drives continued
childbearing until the desired number of sons is achieved [13].
These attitudes are reinforced by traditional values that view
large families as symbols of prosperity and security [14].
Socioeconomic factors also play a significant role. In agri-
cultural and informal labour economies, children are often
regarded as economic assets and future caregivers [10]. Re-
search also indicates that in households facing economic
uncertainty, additional children may be viewed as a source of
long-term security, despite potential trade-offs with health
and education [11, 12]. Among labour-intensive households,
additional children may be seen as beneficial, despite evi-
dence showing that high fertility can reduce overall produc-
tivity and long-term savings [15].

Marriage patterns further influence fertility outcomes.
Early marriage, which is widespread in many communities,
lengthens a woman's reproductive span and increases the
likelihood of large family sizes [16-18]. The link between
early marriage and high fertility underscores the impact of
social customs on reproductive behaviour. In addition, reli-
gion and community expectations often limit women's au-
tonomy in making reproductive decisions, thereby reinforcing
preferences for large families [19, 20].

Despite numerous efforts to reduce fertility rates, rural
communities in Nigeria continue to face structural, cultural,
and educational barriers that sustain high fertility [21, 22].
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Understanding the specific demographic and socioeconomic
dynamics that drive these outcomes is essential for designing
effective reproductive health interventions. Therefore, this
study aimed to identify the factors associated with a higher
number of children ever born among married women in rural
Nigeria.

2. Methods

2.1. Study Area

The study was set in rural Nigeria, covering all 36 states
and the Federal Capital Territory across six geopolitical zones.
Nigeria, the most populous nation in Africa, exhibits pro-
nounced regional differences in education, healthcare access,
cultural norms, and fertility, with rural areas exhibiting dis-
tinct demographic characteristics.

2.2. Study Design, Population, and Data Source

The analysis utilised secondary data from the 2018 Nigeria
Demographic and Health Survey (NDHS), a nationally rep-
resentative household survey implemented by the National
Population Commission (NPC) with technical assistance from
ICF under the DHS Program. The NDHS collects detailed
information on fertility, family planning, maternal and child
health, and socio-demographic characteristics to inform pol-
icy and programming.

The 2018 NDHS employed a stratified two-stage cluster
sampling design. In the first stage, 1,389 Enumeration Areas
(EASs) were selected from the national sampling frame based
on the 2006 Population and Housing Census. In the second
stage, a fixed number of households were systematically
chosen within each EA. The survey included approximately
45,000 households, and eligible women were those aged
15-49 years who were either permanent residents or visitors
who slept in the household the night before the survey. The
response rate for eligible women exceeded 95%.

For this study, the analytic sample comprised currently
married women aged 15-49 years residing in rural areas.
Women with missing or incomplete fertility histories were
excluded from the analysis.

2.3. Dependent and Independent Variables

The dependent variable was the number of children ever
born (CEB) to each respondent, categorize into lower chil-
dren (< 2) and higher children (> 2), based on replacement
level of 2.1 [5] while the independent variables included
maternal age, age at first marriage, age at first birth, educa-
tional attainment, region of residence, current contraceptive
use, desire for more children, household wealth index,
working status, history of pregnancy termination and num-
ber of sexual partners.
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2.4. Data Analysis

Data from the 2018 NDHS were cleaned, edited, and coded
following the study’s dependent and independent variables,
then analysed using Stata version 17. The dependent variable,
number of children ever born, was dichotomised into high
fertility (1) and low fertility (0). A binary logistic regression
model was fitted to identify factors associated with high fer-
tility among married women in rural Nigeria. Independent
variables were checked for multicollinearity before inclusion,
and NDHS survey weights were applied to account for the
complex sampling design. Crude and adjusted odds ratios
were estimated. Statistical significance was set at p < 0.05,
and 95% confidence intervals (Cls) not including unity.

The general form of the binary logistic regression model
is:

Pi
In [1_—1,11 = Bo + BiXyi + BoXoi + o+ BreXi t & (1)

Where:

P; = probability that woman i has high fertility

By = Intercept

Bi ... Bi= coefficients for each independent variable

Xy;... X); = independent variables for woman i (e.g., age,
education, contraceptive use, region)

g; = Error term

The binary logistic regression estimates the log odds of
high fertility, allowing interpretation of results in terms of
odds ratios (ORS).

3. Results

The demographic and socioeconomic profile of women in
rural Nigeria is presented in Table 1. The analysis indicates
that most respondents were aged 20-29 years (36.57%) and
30-39 years (31.94%), while smaller proportions were found
in the 15-19 years (7.92%) and 40-49 years (23.57%) age
groups. A substantial 74.35% of the women were married
before the age of 20, and 64.96% had their first birth within
this age range. In contrast, only 8.79% of respondents were
married at age 25 or older. Additionally, a proportion (85.82%)
reported no history of abortion, while 76.83% had used con-
traceptive methods. Approximately 73.85% expressed a de-
sire for more children, indicating strong reproductive inten-
tions. Moreover, 94.08% of the women were either married or
cohabiting with a male partner.

Religious affiliation among respondents showed that 60.31%
identified as Muslim, while 38.74% identified as Christian.
Educational attainment was generally low, with over half of
the women (55.25%) having no formal education, and only
4.17% attaining tertiary education. Employment status varied,
with 67.70% of the women currently engaged in some form of
work. About 31.22% of respondents were classified within the
lowest wealth index category.
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Table 1. Socio-demographic Characteristics of Married Women in

Northern Rural Nigeria.

Variables Frequency (%)
Current Age

15 - 19 years 1556 (7.92)
20 - 29 years 7185 (36.57)
30 - 39 years 6276 (31.94)
40 - 49 years 4631 (23.57)
Age at first marriage

< 20 years 14609 (74.35)
20 - 24 years 3312 (16.86)
25+ years 1727 (8.79)
Age at first birth

< 20 years 11837 (64.96)
20 - 24 years 4609 (25.29)
25+ years 1775 (9.74)
History of pregnancy termination

No 16863 (85.83)
Yes 2785 (14.17)
Contraceptive Use

No 15096 (76.83)
Yes 4552 (23.17)
Desired more children

No 4634 (26.15)
Yes 13084 (73.85)
Current marital status

Currently in union/living with a man 18485 (94.08)
Formerly in union/living with a man 1163 (5.92)
Religion

Christian 7612 (38.74)
Islam 11850 (60.31)
Traditional 94 (0.48)
Others 92 (0.47)
Education level

No Education 10855 (55.25)
Primary 3432 (17.47)
Secondary 4542 (23.12)
Tertiary 819 (4.17)
Currently working

No 6346 (32.30)


http://www.sciencepg.com/journal/bsi

Biomedical Statistics and Informatics

http://www.sciencepg.com/journal/bsi

Variables Frequency (%)
Yes 13302 (67.70)
Wealth Index

Poorest 6135 (31.22)
Poorer 5733 (29.18)
Middle 4151 (21.13)
Richer 2445 (12.44)
Richest 1184 (6.03)
Region of residence

North 14925 (75.96)
South 4723 (24.04)
Lifetime number of sexual partners

1 13189 (67.72)
2 3650 (18.74)
>=3 2636 (13.54)

0 10 20 30 40 50 60 70

Figure 1. Distribution of Lower & Higher Number of Children Ever
Born by Married Women in Rural Nigeria.

The fertility demonstrated a higher birth rate among rural

women, as illustrated in Figure 1. A majority (66.4%) reported
a high number of children ever born, while only 33.6% had
fewer children.

Factors Associated with a Higher Number of Children Ever
Born by Married Women in Rural Nigeria

Table 2 shows the key factors linked to high fertility among
married women in rural Nigeria. Major predictors included
maternal age, age at first birth, contraceptive use, fertility
preferences, educational level, and region of residence.
Compared to women aged 15-19 years, those aged 20-29
years had more than 25 times higher odds of high fertility
(@OR = 25.32; 95% CI: 12.27-52.23), while women aged
30-39 years had over 444 times higher odds (aOR = 444.02;
95% CI: 210.37-937.18), and those aged 40-49 years had
more than 703 times higher odds (aOR = 703.43; 95% CI:
323.53-1529.41). Women who delayed their first birth
showed lower odds of high fertility: those whose first birth
was at 20-24 years had 67.5% reduced odds (aOR = 0.325; 95%
ClI: 0.272-0.388), and those giving birth at age 25 or older had
92.4% reduced odds (aOR = 0.076; 95% CI: 0.053-0.108),
compared to women who had their first child before age 20.
Not using contraceptives was linked to a 28.1% increase in the
likelihood of high fertility (aOR = 1.281; 95% CI:
1.082-1.516). Women wishing for more children were less
likely to have already reached high fertility (aOR = 0.201; 95%
Cl: 0.157-0.257). Higher educational levels lowered the
chances of high fertility: women with secondary education
had 33% lower odds (aOR = 0.670; 95% CI: 0.528-0.850),
and those with tertiary education had 43.4% lower odds (aOR
= 0.566; 95% CI: 0.398-0.805) compared to women without
any formal education. Regional differences were also notable,
as women in southern rural areas had lower odds of high
fertility (aOR = 0.862; 95% CI: 0.783-0.931) compared to
their northern counterparts.

Table 2. Factors Associated with a Higher Number of Children Ever Born by Married Women in Rural Nigeria.

Factors

Current Age

15 - 19 years

20 - 29 years

30 - 39 years

40 - 49 years

Age at first marriage
< 20 years

20 - 24 years

25+ years

Age at first birth

< 20 years

uOR

1.000
77.371
502.086
878.243

1.000

0.733

0.598

1.000

959% CI for uOR aOR 959% CI for aOR
1.000

(37.173 - 161.038) * 25.317 (12.271 - 52.234) *

(238.736 - 1055.94) * 444,020 (210.369 - 937.177) *

(417.875 - 1845.794) * 703.426 (323.530 - 1529.405) *
1.000

(0.666 - 0.807) * 0.895 (0.714 - 1.123)

(0.524 - 0.683) * 0.821 (0.571 - 1.179)
1.000
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Factors uOR 95% CI for uOR aOR 959% CI for aOR
20 - 24 years 0.609 (0.558 - 0.665) * 0.325 (0.272 - 0.388) *
25+ years 0.407 (0.357 - 0.465) * 0.076 (0.053 - 0.108) *

History of pregnancy termination

No 1.000 1.000

Yes 1.088 (0.989 - 1.196) 1.203 (0.991 - 1.396)
Contraceptive Use

Yes 1.000 1.000

No 1.548 (1.404 - 1.707) * 1.281 (1.082 - 1.516) *
Desired more children

No 1.000 1.000

Yes 0.506 (0.048 - 0.066) * 0.201 (0.157 - 0.257) *

Current marital status

Currently in union/living with a man 1.000 1.000

Formerly in union/living with a man 0.920 (0.773 - 1.095) 0.863 (0.776 - 1.195)
Religion

Christian 1.220 (0.707 - 2.106) 0.836 (0.354 - 1.971)
Islam 1.477 (0.855 - 2.553) 0.873 (0.528 - 0.850)
Traditional 3.072 (1.278 - 7.383) * 0.853 (0.223 - 3.260)
Others 1.000 1.000

Maternal Education

No Education 1.000 1.000

Primary 1.049 (0.940 - 1.170) 0.865 (0.701 - 1.067)
Secondary 0.435 (0.394 - 0.480) * 0.670 (0.528 - 0.850) *
Tertiary 0.409 (0.336 - 0.498) * 0.566 (0.398 - 0.805) *

Currently working

No 1.000 1.000

Yes 1.763 (1.631 - 1.905) * 1.066 (0.937 - 1.214)
Wealth Index

Poorest 1.000 1.000

Poorer 0.852 (0.773 - 0.940) * 1.058 (0.871 - 1.284)
Middle 0.779 (0.700 - 0.867) * 1.023 (0.833 - 1.255)
Richer 0.713 (0.634 - 0.802) * 1.104 (0.852 - 1.430)
Richest 0.545 (0.460 - 0.647) * 0.919 (0.660 - 1.280)

Region of residence

North 1.000 1.000

South 0.871 (0.789 - 0.961) * 0.862 (0.783 - 0.931)*
Lifetime number of sexual partners

1 1.000 1.000

2 1.222 (1.116 - 1.339) * 1.028 (0.869 - 1.216)
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Factors uOR

>=3 0.813

95% CI for uOR

(0.724 - 0.913) *

aOR 959% CI for aOR

0.826 (0.679 - 1.005)

Significant at 5% level of significance; uUOR: Unadjusted Odds Ratio; aOR: Adjusted Odds Ratio; CI: Confidence Interval

4. Discussion

This study sheds light on the determinants of higher fertility
rates among married women in rural Nigeria. The findings
indicate persistently high fertility rates, with more than
two-thirds of respondents reporting many children. This pat-
tern reflects a strong pronatalist orientation in rural commu-
nities, shaped by entrenched sociocultural norms, limited
access to reproductive health services, and low levels of fe-
male empowerment [19, 20]. Similar observations have been
reported in studies on variations in desired fertility prefer-
ences among young and older women in Nigeria, which found
that rural fertility rates remain significantly higher than those
in urban areas due to structural inequalities, cultural beliefs,
and gendered expectations [21]. Although our study focused
exclusively on rural settings, evidence from other research has
shown that some urban women also maintain high fertility
levels, partly due to strong cultural ties to rural communities,
which reinforce pronatalist norms despite differences in living
environments [21, 22].

Age emerged as a particularly strong determinant of fertil-
ity in the rural areas. Women aged 30-39 had significantly
higher odds of having more children compared to those aged
15-19, underscoring the cumulative nature of reproductive
exposure. Prolonged reproductive spans, often in the context
of limited birth spacing, contribute to higher parity [5, 19, 20].
This is consistent with Garenne findings [19], who reported
that early marriage and low contraceptive uptake extend fer-
tility windows and sustain high parity in sub-Saharan Africa.
The observed inverse relationship between age at first birth
and the total number of children ever born further supports
existing demographic evidence [23-25]. Women who had
their first child after age 20, particularly at 25 or older, tended
to have fewer children, suggesting that delayed childbearing
serves as a natural fertility-limiting factor [7, 21, 25]. Similar
results have been documented in rural Ethiopia and northern
Ghana, where later first births were associated with reduced
lifetime fertility [26, 27]. However, evidence from South Asia
and parts of West Africa suggests that in settings with high
desired family sizes and low contraceptive prevalence,
women may “catch up” on childbearing after a delayed start
[28, 29].

Contraceptive use was another important predictor of fer-
tility outcomes. Women who reported using contraceptives
had fewer children, supporting the established role of family
planning in lowering fertility [21, 30]. Nevertheless, a para-
dox emerged, high reported contraceptive use coincided with
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persistently high fertility rates. This could be indicative of
inconsistent or delayed contraceptive use, especially after
women have reached high parity. Such patterns have been
observed elsewhere in sub-Saharan Africa, where contracep-
tive prevalence alone does not guarantee fertility decline due
to discontinuation, method switching, or incorrect use [19,
31].

Nevertheless, our finding revealed that women who ex-
pressed a desire for more children had fewer children than
those who did not. This apparent contradiction may be ex-
plained by differences in age. Older, women are more likely to
have reached their desired family size and thus report no
further fertility intentions, whereas younger women may wish
for more children despite currently having fewer [21, 32].
This supports recent evidence that fertility preferences are
dynamic, shifting throughout a woman’s reproductive life in
response to factors such as age, child survival, and changing
socio-economic conditions [32]. Women with secondary or
tertiary education had substantially fewer children than those
with no formal education. This finding aligns with a robust
body of research showing that female education delays mar-
riage and first births, increases contraceptive uptake, and
enhances women’s reproductive autonomy [26, 29, 33].
Nonetheless, some evidence from rural patriarchal contexts
suggests that the fertility-reducing effect of education may be
moderated by gender norms and limited decision-making
power [23, 34].

The results further revealed significant regional disparities.
Women in southern rural areas had markedly fewer children
than their northern counterparts, consistent with previous
studies linking regional fertility differences to variations in
educational attainment, cultural norms, socio-economic de-
velopment, and access to healthcare [20, 26, 35]. These
findings stress the importance of region-specific, culturally
sensitive fertility interventions that address the underlying
socio-cultural and structural determinants within each geo-
political zone.

The primary strength of this study lies in its use of nationally
representative data, the 2018 NDHS to enhance the generali-
zability of the findings to rural Nigeria. Furthermore, the study
utilizes the appropriate methodology for analysis, the binomial
logistic regression, and thus ensures the credibility of the ob-
served correlation between fertility outcomes and predictor
variables. Specifically addressing rural women, a group often
neglected in fertility studies, this study fills a critical research
gap and contributes crucial insights to national policy discus-
sions on reproductive health and population growth. However,
the study was limited to a cross-sectional design, which re-
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stricts the ability to establish causal relationships between ex-
planatory variables and fertility experiences. Nevertheless, the
study presents crucial evidence for developing targeted inter-
ventions to lower high fertility and improve reproductive health
outcomes in rural Nigeria.

5. Conclusion and Recommendations

This study showed that a significant proportion of married
women in rural Nigeria had higher fertility, and was influ-
enced by maternal age, age at first birth, contraceptive use,
educational attainment, and region of residence. Our study
suggests a focus on girl-child education, discouraging early
marriage, and expanding access to contraceptive services,
especially in rural northern Nigeria. Furthermore, stakehold-
ers should encourage male involvement and implement a
broad public awareness campaign on smaller family sizes'
health, economic and social benefits.
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