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Abstract

Adverse sexual and reproductive health outcomes resulting from risky sexual behav-
iours (RSB) among young adults disproportionately affect them and contribute
to an increased burden of sexually transmitted diseases. Existing research in sub-
Saharan Africa, has yielded contrasting findings on the factors associated with the
sexual behaviour of young people. This paper presents a comprehensive examina-
tion of the geographical distribution and socio-demographic determinants of RSB
among young people in Nigeria, focusing on three primary outcomes: unprotected
sex, multiple sexual partners, and early sexual debut. This study used cross-sectional
data from the 2018 Nigeria Demographic and Health Survey on young adults aged
15-24 years. Descriptive and inferential statistics, including Bayesian multivariate
shared component spatial modelling were used to assess geographical and socio-
demographic factors influencing RSB. Males in the North-West region exhibited a
high prevalence of unprotected sex and early sexual debut while unprotected sex was
more prevalent among females in the South—South region. Furthermore, individu-
als in the South-South and Central regions consistently showed a higher likelihood
of engaging in all three indicators of RSB. Individuals who were employed as well
as rural residents had an increased risk of early sexual debut and multiple sexual
partners. Furthermore, mobile phone and internet access were found to impact RSB.
These findings offer insights into the geographic distribution and socio-demographic
determinants of RSB among young people, highlighting the need for tailored inter-
ventions. These insights can inform the development of targeted interventions, edu-
cation programs, and policies to reduce the prevalence of RSB.
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1 Background

Sexually transmitted infections (STIs) pose a significant public health concern glob-
ally, with a particular impact on young people aged 15-24 (Visalli et al., 2014). This
age group represents a crucial demographic in terms of sexual health, as it is charac-
terised by physical and emotional changes, increasing sexual activity, and important
life transitions (Arain et al., 2013; World Health Oragnization (WHO), 2023). STIs,
including Human Immunodeficiency Virus (HIV) and Acquired Immunodeficiency
Syndrome (AIDS), have a disproportionately high prevalence and incidence among
young people, particularly in developing countries (Aral et al., 2006). This places
them at considerable risk of immediate health complications and long-term conse-
quences (Azene et al., 2022).

In many parts of the world, young people lack adequate sexual education, access
to healthcare services, and resources for practising safe sexual behaviours (Janighor-
ban et al., 2022). This contributes to the alarming prevalence of STIs within this age
group. For instance, in 2019, young people aged 15-24 accounted for approximately
2 out of every 7 new HIV infections, with approximately 460,000 new HIV infec-
tions reported among this age group (UNAIDS, 2021). Additionally, factors such
as peer pressure, experimentation, and a lack of awareness about the importance
of protection during sexual activity can further exacerbate the risk of contracting
infections (Ochen et al., 2019; Raheel et al., 2013). Adverse sexual and reproduc-
tive health outcomes, including HIV, sexually transmitted infections (STIs), unsafe
abortion, early marriage, and sexual violence, disproportionately affect young peo-
ple and contribute to an increased burden of disability-adjusted life-years (Mok-
dad et al., 2016). These outcomes have both immediate and long-term implications
across various aspects of their lives(Azene et al., 2022). The primary vulnerability
stems from their engagement in risky sexual behaviours (RSB), such as having mul-
tiple sexual partners, early sexual debut, and unprotected sex, resulting in over one
million new STIs daily worldwide(Ochen et al., 2019; World Health Organization
(WHO), 2023).

The situation is particularly challenging in low-and middle-income countries
where resources for healthcare, education, and sexual health services are often
limited (Church et al., 2010). These countries face socioeconomic challenges that
hinder comprehensive STI prevention and control efforts (Aral et al., 2006). As a
result, STIs, including HIV and AIDS, continue to spread among young people in
these regions (Aral et al., 2006). Existing research on the sexual behaviour of young
people in sub-Saharan Africa, has identified various factors associated with these
behaviours in young people, which vary by gender (Adedini et al., 2021; Amo-Adjei
& Tuoyire, 2018; Odimegwu & Somefun, 2017; Yaya & Bishwajit, 2018). Some
studies have indicated that increased socioeconomic status reduces the risk of early
sexual debut among young women, whereas the opposite holds true for young men
(Amo-Adjei & Tuoyire, 2018; Odimegwu & Somefun, 2017). In addition, while
a low level of education was reported to increase the risk of early sexual debut in
females, it had an opposite effect on males (Amo-Adjei & Tuoyire, 2018). Further-
more, lack of parental supervision was a predictor of sexual debut in males (Marston
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et al., 2013). Previous studies conducted in Nigeria have consistently reported low
condom and contraceptive usage among young people (Adedini et al., 2018; Ajayi &
Okeke, 2019; Tenkorang, 2022), as well as multiple sexual partners (Yaya & Bish-
wajit, 2018) and early sexual debut (Alawode et al., 2021; Yaya & Bishwajit, 2018).
A meta-analysis conducted across 26 countries identified males, those who are edu-
cated to secondary and above, those living in urban areas and from the middle to
highest wealth index as risk factors for RSB (Berhan & Berhan, 2015). In contrast,
some studies have identified females (Eyeberu et al., 2023; Eze et al., 2022), and
those residing in rural areas at increased risk of RSB (Eze et al., 2022). Also, con-
trasting evidence suggests that young people with higher education are less likely
to engage in early sexual intercourse (Adedini et al., 2018; Fatusi & Blum, 2008).
Other factors include having access to mass media such as TV, mobile, newspaper,
and internet use (Asekun-Olarinmoye et al., 2014; Eyeberu et al., 2023; Omisore
et al., 2022). Furthermore, regional disparities in sexual behaviour among young
people in Nigeria have been observed, particularly regarding the timing of first
sexual intercourse between individuals in the northern and southern regions, high-
lighting the influence of geographic and cultural factors on sexual and reproductive
health behaviour (Amoyaw & Luginaah, 2017).

Addressing these issues requires a multi-pronged approach, including compre-
hensive sex education, increased access to affordable and confidential healthcare
services, promoting safe sexual practices, and reducing the stigma associated with
STIs (Desrosiers et al., 2020). Additionally, efforts to empower young people with
accurate information and tools to protect themselves are essential in combating the
high prevalence and incidence of STIs among individuals aged 15-24, both glob-
ally and especially in developing countries (Starrs et al., 2018). However, to ensure
the efficacy of proposed interventions, it is important to assess the dependencies
between the multiple variables that interplay to cause a high level of engagement in
RSB among young adults and the correlates and geographical context of RSB. This
will help to promote better geographically targeted intervention programs.

Nonetheless, limited attention has been given to the exploration of the spatial
patterns (heterogeneity) of RSB among young adults at a micro-geographical level.
Establishing a quantitative baseline of RSB allows for effective monitoring and eval-
uation of progress over time. Regions identified with extreme RSB can be monitored
for improvements based on interventions applied, helping to assess the effectiveness
of different strategies and policies (Mirzaei et al., 2016). Additionally, by quantify-
ing how RSB varies spatially, policymakers and planners can identify which regions
are most burdened and thus require more immediate attention or resources. This
facilitates more efficient and targeted allocation of resources, ensuring that interven-
tions are directed where they are most needed (Eryando, 2022). Furthermore, exist-
ing studies pertaining to RSB among young adults in Nigeria have so far addressed
the risk factors as separate elements without considering the interactions between
them and the implications for different geographical regions/ locations (Odimegwu
& Somefun, 2017; Olugbenga-Bello et al., 2009; Owoaje & Uchendu, 2009; Ugoji,
2014). These studies have failed to examine the influence of geographical variations
on young adults’ involvement in RSB, particularly in relation to micro-spatial scale.
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This present study utilised a Bayesian multivariate spatial modelling to assess
RSB among young people in Nigeria while treating age as a nonlinear variable. This
approach helps in understanding the disparities in RSB across different regions and
can uncover underlying factors contributing to these disparities, such as economic,
environmental, or social determinants, as well as capturing the nonlinear effects of
age. By mapping these patterns, the approach provides a clear visual representation
of inequality, which can be a powerful tool in advocacy and policy making, par-
ticularly in settings where barriers exist in sex education for young people (Aliyu
& Aransiola, 2023; Mbachu et al., 2020). The attainment of Sustainable Develop-
ment Goal (3), calls for action to ensure that all people have access to reproductive
health information and education by 2030, as well as the inclusion of reproductive
health in national policies and programs (World Health Organization (WHO), 2019).
The findings could provide valuable data to stakeholders working on young people’s
sexual and reproductive health, enabling the development of evidence-based inter-
ventions to reduce RSB and its adverse effects, such as STIs, including HIV/AIDS
and the prevention of unintended pregnancy.

2 Methods
2.1 Data Source

This study was conducted among young men and women aged 15-24 years in Nige-
ria. Data were sourced from the 2018 Nigeria demographic and health survey wom-
en’s and men’s files. The variables were recoded for uniformity and subsequently
merged for analysis. The Demographic Health Survey (DHS) is a nationally repre-
sentative survey that is carried out periodically, often every five years, in over 85
low- and middle-income countries worldwide. The survey collects demographic and
health information from women, children and men in various households sampled.
The sampling frame for the 2018 Nigeria DHS was based on the previous census
conducted in 2006. Nigeria has 36 states. These states are divided into local gov-
ernment areas (LGAs), each containing localities, which are further segmented into
enumeration areas (EAs), also called survey clusters (Fig. 1). The survey adopted a
2-staged stratified sampling approach to select respondents. The first stage was char-
acterised by the selection of 1400 EAs chosen proportional to the size of the house-
holds within the EAs. In the second stage, a fixed number of 30 households were
chosen in every cluster and this translated to 42,000 households. A total of 40,666
households were captured, showing a response rate of 99%. Within these house-
holds, 41,821 and 13,311 women aged 15-49 and men aged 15-59, respectively,
were successfully interviewed, and all showed a response rate of 99%. However, for
this study, only 8,884 young people with complete cases of RSB indicators com-
prised the sample size. Details of the sampling procedure, pretesting of the instru-
ments and training of field staff have been published in the main report (Nigeria,
2019). The data set is publicly available at https://www.dhsprogram.com/data/datas
et/Nigeria_Standard-DHS_2018.cfm?flag=0. The Nigeria boundary representation
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Fig. 1 Map of Nigeria showing, A the six geopolitical regions and the 36 states plus the Federal Capital
Territory, B the triangulation mesh of the study area, where the vertices serve as the base for the triangu-
lation process discretising the continuous random field. The collected sample locations (survey cluster)
are depicted as red dot points in the figure

shapefiles were also used as provided by the DHS GIS/Spatial data repository data-
base available from https://spatialdata.dhsprogram.com.

2.2 Study Variables
2.2.1 Dependent Variable

The dependent variable for the study was RSB. It was defined based on three indica-
tors; 1) non-condom use during most recent sexual intercourse (yes, no), 2) age at
first sex (below 15, 15 or more) and 3) multiple sexual partners (1, 2 or more). The
same variables have been used to measure RSB in previous studies using DHS data
(Adedini et al., 2021). For the purposes of this study, non-condom use during most
recent sexual intercourse has been tagged as unprotected sex and age at first sex of
below 15 years has been tagged as early sexual debut.

2.2.2 Independent Variable

Fourteen independent variables were considered in this study. These were current
age in years, sex (male, female), education (no formal education, primary, second-
ary, higher), currently working (no, yes), religion (Christians, Muslims, other), mari-
tal status (not currently married, currently married), wealth status (poorest, poorer,
middle, richer, richest), residence (urban, rural) and region of residence (north-east,
north-west, south-east, south-south, south-west). Other variables were internet use,
Access to radio, Access to Television (TV), Access to mobile and access to news-
papers which had yes or no responses. The choice of these variables was informed
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by the literature (Adedini et al., 2021; Amo-Adjei & Tuoyire, 2018; Odimegwu &
Somefun, 2017; Yaya & Bishwajit, 2018).

2.3 Statistical Analysis

All data analyses were carried out in Stata version 14.0 and R version 4.0.2. Both
descriptive and inferential analyses were employed. The descriptive analysis was
used to describe the characteristics of the respondents and the prevalence of RSB
using frequencies and percentages. First, a preliminary analysis of geographical
variation of RSB (i.e. unprotected sex, multiple sexual partners and early sexual
debut) was undertaken at the cluster level. Figure 2 revealed that RSB in Nigeria
were geographically varied, therefore, a shared-component regression model that
jointly analysed the spatial variation of rates of multiple outcomes with common
risk factors was adapted to this data (Held et al., 2005). Furthermore, allowing for a
more flexible representation of age effects, age was treated as a nonlinear variable to
adequately capture its varied impact on the RSB across different age groups (Fig. 3).

2.3.1 Shared Component Model

A shared and non-shared spatial effects of non-condom use, multiple sexual part-
ners and early sexual debut was fitted via integrated nested Laplace approxima-
tions (INLA) implemented through R-INLA, which does a full Bayesian analysis of
latent Gaussian models (Lindgren et al., 2011). This method, proposed by Lindgren
et al. (2011) offers an alternative to modelling Gaussian random fields, significantly

A. Condomless sex (Male) B. Multiple sexual partners (Male) C. Early sexual initiation (Male)

e ™
a'N . N
D. Condomless sex (Female) E. Multiple sexual partners (Female) F. Early sexual initiation (Female)

&

W (11,20 (31,40]  (51.60] (71.80{ W (91,100]

Percentage & (2130  (41.50]  (61.70] M (81.90]

Fig.2 Geographical distribution of the three main outcomes (non-condom use, multiple sexual partners
and early sexual debut) in the study
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Fig. 3 Estimate marginal effect of current age A unprotected sex and early sexual debut. b Unprotected
sex and multiple sexual partners, C Multiple sexual partners and early sexual debut, D All three risky
behaviours

reducing computational costs. It represents the continuous spatial process by discre-
tising it into a spatial random process known as a Gaussian Markov random field
(GMREF) via the SPDE technique. The regression model considers that data may be
spatially correlated since data in neighbouring areas may be more similar than those
farther away.

The model was formulated as follows:

Let YUk =1,ie{l,...,8964}, if a respondent i from survey cluster
j=1,...,1400 engage in RSB k=1,2,3,( 1=non-condom use, 2=multiple
sexual partners and 3=early sexual debut), and Yijk = 0 if otherwise. Therefore,
Vil ~ Binomial(ng, py), where py =Pr(y; =1), is the probability that a
respondent engages in any of the RSB. Assuming X is a vector of all available covar-
iates and a logit link function transforms the covariates into probabilities expressed
as:
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p..
logit<i> =Xp
1_pijk

X
1 + e

such that

py = logit™ (Xp) =

where f is the parameter vector for categorical variables. Through exponentiation,
the continuous values derived from the model Xf, are converted into probability
values. These probability values serve as the scale for the parameter p;.

Assuming that the covariate vector consists of variables of different types, such as
A, a collection of the categorical variables, g representing the metrical covariates, and
U is a random effect. These covariates can be linked through the predictor 7, thus

J
N = logit(py) = a + AP+ f(8) + Uy

where a is the intercept, f represents the categorical covariate effect, and f(g) is the
metrical covariates.

To simultaneously explore the three RSBs, the study employed a spatial shared com-
ponent model as introduced by (Knorr-Held & Best, 2001) Knorr-Held and Best. This
model split the random effect on a RSB k into a general burden shared across all three
types of RSB and pairwise shared components. Thus, the model is:

loglt(pljk) =a+Ap +f(g) + g(uj)ék

g(u;) is the latent shared component (spatial field) common to the three RSB with ¢,
being a weight used to allow for a varying risk gradient of shared components for
each risky behaviour k.

A stochastic partial differential equation (SPDE) was employed to incorporate all the
shared spatial random elements (all three and pairwise). This equation connects a con-
tinuous spatial Gaussian field to a discretely indexed Gaussian Markov random field.

K = A 7y(u) = P(w)

where k > 0 is a scale parameter, A is the Laplacian, ueR?, a is the smoothness
parameter, = controls the variance, () is a Gaussian white noise process, y(u), has
a Matern (Blangiardo & Cameletti, 2015) covariance function expressed as:

1-2
Cos(a)- (1)) = T (= 1)Kl =1
(4
where || u; — u; || is the Euclidean distance between locations u; and u; € R¢ and o2
is the marginal variance. The term K is a modified Bessel function of the second
kind and A > 0 measures the degree of smoothness of the function (Cameletti et al.,
2013). y(u) is the exact stationary solution of the SPDE.

@ Springer



Bayesian Multivariate Spatial Modelling of Risky Sexual... Page90of21 4

Now, utilizing the finite elements method to approximate u by expressing it as a
linear combination of a finite set of basis functions associated with nodes on a trian-
gular mesh covering the domain of u,

OED RO

where y(u) is represented as a sum over basis functions weighted by zero-mean
Gaussian distributed coefficients w,;. The basis functions, denoted as ¢,, are defined
such that they are linear within each triangle, taking the value of 1 at their respective
nodes, and O at all other nodes. This construction enables barycentric interpolation
within each triangle, enhancing accuracy. The mesh is designed to have finer trian-
gles near the areas of interest to improve accuracy while minimising computational
costs. A Delaunay triangulation is employed to optimise the triangle shapes, pre-
venting the formation of overly elongated triangles, which would compromise inter-
polation accuracy (see Fig. 1b).

Similar to Gayawan et al., (2022), @ and f were assigned a weakly informa-
tive Gaussian prior with small precision; the smooth function f(g) were modelled
through a random walk of order 2 prior; the shared and non-shared spatial com-
ponents are assumed to follow a Gaussian Markov random field (Cameletti et al.,
2013) with a two-parameter penalised prior, type 2 Gumbel distribution prevents
over-fitting especially for an over-parameterised model (Gayawan et al., 2022; Simp-
son et al., 2017).

The model provided smoothed relative risks (logRR) of RSB in Nigeria to stabi-
lise regions with smaller counts and populations. The posterior means were mapped
together with their 95% credibility interval.

3 Results
3.1 Socio-Demographic Characteristics of Respondents

Table 1 shows the socio-demographic characteristics of respondents. It was found
that the majority (90.3%) of the respondents were females and 67.5% of the respond-
ents were aged 20-24. About 43% of the respondents had a secondary level of edu-
cation, with 7% having higher education. More than half (53.6%) were currently
working, while about 57% were Muslims. Sixty six percent were currently married.
About 24% were in poorer households, 68.9% were in rural areas and 28.5% were in
South-East region.

Figure 2 presents the geographical distribution of three main outcomes: unpro-
tected sex, multiple sexual partners, and early sexual debut. In Fig. 2A, a high per-
centage of unprotected sex was observed among males in the North-West region,
while in the South-South region, unprotected sex was more prevalent among females
(Fig. 2D). Regarding multiple sexual partners, there was spatial variation, with
South-South males showing a higher prevalence (2B). On the other hand, females
in the North-East, South-South, and South-West regions had higher proportions
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Table 1 Sogio-demographic Variable Frequency Percentage
characteristics of respondents
Sex
Females 8024 90.3
Males 860 9.7
Current age (Years)
15-19 2884 32.5
20-24 6000 67.5
Education
No formal education 3359 37.8
Primary 1022 11.5
Secondary 3886 43.7
Higher 617 7.0
Working status
No 4119 46.4
Yes 4765 53.6
Religion
Christians 3782 42.6
Islam 5042 56.8
Other 60 0.7
Marital status
Not currently married 2995 33.7
Currently married 5889 66.3
Wealth status
Poorest 2004 22.6
Poorer 2147 24.2
Middle 1926 21.7
Richer 1726 19.4
Richest 1081 12.2
Residence
Urban 2760 31.1
Rural 6124 68.9
Region of residence
North East 1589 17.9
North West 1957 22.0
South East 2535 28.5
South South 803 9.0
South West 1085 12.2
Internet use
Not use 6794 84.7
Used 1230 15.3
Access to radio
No 1898 47.0
Yes 2121 53.0
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Table 1 (continued) Variable Frequency Percentage

Access to TV

No 1870 47.0
Yes 2149 53.0
Access to mobile

No 1701 42.0
Yes 2318 58.0
Access to newspaper

No 3080 77.0
Yes 939 23.0

Risky sexual behaviour indicators

Non condom use

No 7653 86.1
Yes 1231 139
Early age at first sex

15+ 7168 80.7
Below 15 1716 19.3
Multiple sexual partners

1 6205 69.8
2+ 2679 30.2

of multiple sexual partners (2E). For early sexual debut, it was more prevalent
among males in the North-West region (Sokoto) and parts of the North-East region
(Gombe) (20).

3.2 Risk Factors for Risky Sexual Behaviours

Table 2 displays the posterior mean and corresponding 95% credibile intervals (CI)
for various indicators of RSB, both in pairs and all together. Young people who used
the internet exhibit a higher risk of engaging in RSB: unprotected sex and early
sexual debut (0.24; 95%CI=0.09, 0.38), unprotected sex and multiple sexual part-
ners (0.45; 95%CI= —0.28, 0.62), early sexual debut and multiple sexual partners
(0.16; 95%CI=0.01, 0.31), and all three indicators combined (0.15; 95%CI=0.06,
0.27). Regarding employment status, those who were employed faced an increased
risk of early sexual debut and multiple sexual partners (0.12; 95%CI=0.02, 0.21).
Rural residents had a reduced risk of condom use and early sexual debut (—0.11;
95%CI=-0.21,—0.01), condom use and multiple sexual partners (—0.22;
95%CI= —0.37,—0.08), but an increased risk of early sexual debut and multi-
ple sexual partners (0.14; 95%CI=0.04, 0.24). In terms of mobile phone access,
those with mobile phones had a reduced risk of condom use and early sexual debut
(—0.12; 95%CI= —0.23,—0.01) and early sexual debut and multiple sexual partners
(—=0.13; 95%CI= —0.25,—0.02), but an increased risk of condom use and multiple
sexual partners (pm=0.37; 95%CI=0.20, 0.53) compared to those without mobile
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phones. Those in the richest wealth quintile had a reduced risk of condom use and
early sexual debut (—0.22; 95%CI= —0.44,—-0.01) and early sexual debut and mul-
tiple sexual partners (—0.25; 95%CI= —0.47,—0.03) compared to the poorest indi-
viduals. Muslims had reduced risk of unprotected sex e and early sexual debut (—
0.28;95%CI= —0.42,—0.13), unprotected sex and multiple sexual partners (—0.4
9;95%CI= —0.68,—0.30) and all three (—0.26; 95%CI=-0.06,—0.14) compared
to Christians. Currently, married young people had a reduced risk of engaging in
unprotected sex and early sexual debut (—0.99;95%CI= —1.12,—-0.87), unprotected
sex and multiple sexual partners (—4.79; 95%CI= —5.02,—4.58) and EASI and
MSP (-2.64; 95%Cl= —-2.77,—2.51).

Figure 3 presents estimates of the marginal effect of current age on pairs of RSB:
condom use and early sexual debut, condom use and multiple sexual partners, mul-
tiple sexual partners and early sexual debut, and all three behaviours. The marginal
estimates show a consistent risk pattern across all indicators of RSB. Specifically,
as young people age, the risk of engaging in all components of RSB decreases
(Figs. 3A-D).

3.3 Shared Random Effect

Figure 4 displays the map of the shared spatial random effect. It indicates that indi-
viduals in the South-South and Central regions were more likely to engage in unpro-
tected sex and early sexual debut (Fig. 4A), as well as multiple sexual partners and
early sexual debut. However, there was no distinct pattern observed for condom use
and multiple sexual partners (Fig. 4B). Likewise, the pattern for all three indicators
together was not very clear, but individuals in the South-South and Central regions
(Benue, Kogi, Nasarawa) showed a higher likelihood of engaging in all three indica-
tors of RSB (Fig. 4 D).

4 Discussion

This study provides valuable insights into the geographical distribution of RSB
among young people in Nigeria, as well as the influence of various socio-demo-
graphic factors on these behaviours. The key outcomes examined in this study
include unprotected sex, multiple sexual partners, and early sexual debut. These
findings can inform public health interventions and policies aimed at reducing the
prevalence of RSB among young individuals.

Most young people (86.1%) in this study had unprotected sex in their most recent
sexual encounter, surpassing the prevalence of 72% in SSA and 39.5% in Ethiopia
(Ali & Tadele, 2021; Ndagijimana et al., 2023). Additionally, 30% of young people
had multiple sexual partners, aligning with findings from a Cameroonian study (Tar-
kang, 2015). However, this was lower than the 54.5% and 42% reported by Tarkang
et al., 2018 and Fetene and Mekonnen., 2018, respectively (Fetene & Mekonnen,
2018; Tarkang et al., 2018). Moreover, 19.3% of young people had their first sexual
experience before age 15, higher than the prevalence reported in a study conducted
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Fig.4 Shared spatial random effect. A Unprotected sex and early sexual debut. B Unprotected sex and
multiple sexual partners, C Multiple sexual partners and early sexual debut, D All three risky behaviours

in Kenya, Malawi, Nigeria, Tanzania, and Uganda (Seff et al., 2021). These vari-
ations may stem from differences in cultural norms and participant demographics
between the studied countries (Fetene & Mekonnen, 2018; Watsi & Tarkang, 2020).
The prevalence of RSB in Nigeria may be explained by various factors. Odimegwu
and Somefun., 2017, argued that Nigerian youth express masculinity and feminin-
ity through early sexual relations (Odimegwu & Somefun, 2017). Additionally, vio-
lence against young women (Kullima et al., 2015; Odimegwu & Somefun, 2017;
Seff et al., 2021) and patriarchal traditions promoting child marriage, especially in
the Northern regions, could contribute to these behaviours (Odimegwu & Some-
fun, 2017). Furthermore, this study consistently found a higher RSB than previous
research (Adedini et al., 2021; Tuoyire et al., 2018). This highlights the need for
gender-specific interventions, with a particular focus on young women as they are
more impacted by RSB.
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The geographic distribution of RSB revealed notable variations across regions
in the study area. Specifically, the North-West region stands out with a high preva-
lence of unprotected sex among males, and early sexual debut is also more preva-
lent in this region, as well as parts of the North-East. In contrast, the South-South
region exhibits a distinctive pattern where unprotected sex is more prevalent among
females, and there is a higher prevalence of multiple sexual partners among South-
South males. Previous studies in Nigeria also reported geographic and rural-urban
variations in young people’s RSB. For instance, a study found that young people
in the North-East region were more likely to have multiple sexual relationships,
while those in the South-West region were less likely to inconsistently use condoms
(Adedini et al., 2021). These differences may be attributed to economic, social, and
cultural factors in the respective regions (Amoyaw & Luginaah, 2017). This regional
variation suggests the importance of tailored interventions that consider local fac-
tors and specific cultural norms. Furthermore, individuals in the South-South and
Central regions consistently displayed a higher likelihood of engaging in all three
indicators of RSB. This suggests that these regions might require particular attention
in public health campaigns and interventions aimed at reducing RSB among young
people. Furthermore, rural residents exhibited distinct patterns in risky RSB. They
had reduced condom use and early sexual debut. This finding further highlights the
need for region-specific interventions, as rural areas may have unique challenges and
opportunities for addressing RSB among young people.

Employment status was associated with early sexual debut and multiple sexual
partners, in line with previous research across select African countries (Puplampu
et al., 2021). Employment may expose individuals to affluence and increase the like-
lihood of transactional sex, leading to a higher risk of engaging in high-risk sex-
ual behaviours (Alsan & Cutler, 2013; Puplampu et al., 2021). However, the study
also found that young people in the wealthiest quintile were less likely to engage
in non-condom use or early sexual debut, consistent with a previous study (Zhang
et al., 2013). This underscores the significant influence of family economic status
on young people’s RSB. Some scholars have argued that young people from poor
family backgrounds, particularly young girls engage in RSB as a means of economic
coping mechanism (Amoateng et al., 2014; Ritchwood et al., 2016). There was a
reduced risk of engaging in RSB as young people age. Specifically, young people
aged 15-19 were more likely to engage in RSB than those aged 20-24. This result
is in line with findings from several investigations (Adedini et al., 2021; Fetene &
Mekonnen, 2018). This is partly explained by the curiosity associated with the ado-
lescence stage and the influence of peers on adolescents’ behaviour. This finding
suggests that employment status can influence the sexual behaviours of young peo-
ple and underscores the importance of comprehensive sexual education programs
for working individuals (Adedini et al., 2021; Fetene & Mekonnen, 2018).

The study also identified internet and mobile phone usage as predictors of RSB
among young people in Nigeria, aligning with previous research in SSA (Agbede
et al., 2016; Onasoga et al., 2020). The observed association could be partially
explained by the ease of accessing such content, the influence of social media on
norms and behaviors, and the possible desensitization to risky behaviors promoted
through various online channels.This suggests that mobile phones can be leveraged
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as a tool for delivering sexual education and prevention strategies, while also recog-
nising the potential risks associated with mobile phone use. While the internet offers
a promising platform for disseminating health information and facilitating infor-
mation exchange, it also exposes young people to inappropriate sexual content and
social media misuse (Onasoga et al., 2020). This suggests that increased exposure
to inappropriate online sexual content may heighten the negative effects on young
people’s sexual behaviour (Landry et al., 2017). Furthermore, the findings indicated
that Muslim youth had a lower risk of engaging in RSB compared to Christians,
consistent with prior studies (Tarkang, 2015; Tarkang et al., 2019). This finding may
be explained by the more conservative stance on ‘inappropriate’ sexual behaviour
in the Islamic religion, discouraging behaviours such as premarital sex (Odii et al.,
2020; Watsi & Tarkang, 2020). This finding highlights the need for targeted inter-
ventions that incorporate safe online practices and education to reduce the risk of
engaging in RSB among internet users. Policies aimed at creating digital literacy
programs that educate young people about the responsible use of internet, particu-
larly in relation to sexual health, are crucial. Additionally, these findings suggest the
importance of involving educators and parents in monitoring and guiding internet
use among youths to mitigate the risks associated with these behaviors (American
Psychological Association (APA), 2024).

4.1 Strength and Limitations

This study used nationally representative data, allowing for generalisation of find-
ings to all young people in Nigeria. It also highlights the benefits of employing a
trivariate additive model to combine the three RSB indicators when quantifying
the marginal effects of each indicator, thus addressing potential residual depend-
ence between outcomes given observed covariates (Gayawan et al., 2023). However,
some limitations may affect generalisability of the study findings. These include
potential exaggeration and underreporting of sexual activity and the number of sex-
ual partners, influenced by social norms where men tend to exaggerate and women
tend to understate their sexual behaviour (Odimegwu & Somefun, 2017). Addition-
ally, recall bias may have influenced participants’ recall of their age of sexual debut.
Furthermore, due to the cross-sectional nature of the study design, it is important to
note that the findings cannot establish causal relationships.

5 Conclusion

In conclusion, this study provides valuable information about the geographical dis-
tribution of RSB and their associations with various socio-demographic factors. The
findings emphasise the importance of considering socioeconomic status, religion,
and marital status in designing effective interventions and awareness campaigns.
These findings can inform the development of gender and region-specific interven-
tions, education programs, and policies to reduce the prevalence of RSB among
young people. Tailored strategies that consider regional and individual factors are
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essential for the success of such interventions. Additionally, the influence of internet
use on RSB underscores the importance of integrating digital literacy and safety into
sexual education programs for young people in the digital age.
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