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Abstract

Studies have linked the timing of sexual debut to unplanned pregnancies and sexually trans-
missible infections, including HIV. Current understandings of sexual debut among Nigerian
adolescents focused on the roles of individual and familial characteristics. We leveraged the
2018 Nigeria Demographic and Health Survey data to examine how community features like
affluence, ethnic diversity, and women empowerment may be associated with the timing of
sexual debut among adolescent girls. The sample comprised 7449 adolescent girls who
were usual residents in 6,505 households and 1,352 clusters or communities. Statistical
associations between community characteristics and the onset of sexual debut were
assessed using a two-level mixed-effects parametric survival model with Weibull distribu-
tion. We found that community affluence [aHR:0.43, 95%ClI: 0.30—0.62] and community eth-
nic diversity [aHR: 0.63, 95%ClI: 0.42—-0.94] are associated with a lower hazard of sexual
debut among adolescent girls. We also observed that women that married within the obser-
vation period had an earlier sexual initiation than those who were unmarried. The results dis-
aggregated by marital status further shows that higher community level of women’s
employment [aHR: 2.45, 95%CI: 1.38—4.38] and women’s education [aHR:1.85, 95%Cl:
1.03-3.33] were associated with a higher hazard of sexual debut among unmarried adoles-
cent girls but not married adolescent girls. Higher community affluence [aHR:0.40, 95%ClI:
0.27-0.60] was also associated with a lower hazard of sexual debut among unmarried ado-
lescent girls but not married adolescent girls. Our results illuminate the associated factors of
the timing of sexual debut among adolescent girls that moves beyond individual characteris-
tics to community characteristics.

Introduction

The timing of sexual intercourse has considerable significance for young adults’ life course [1,
2]. Young adults, particularly in African countries, often do not have access to comprehensive
sexuality education that could enhance their agency in romantic relationships and efficacy for
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contraceptive use. As a result, early sexual debut among this group has been linked to several
negative outcomes, which include low educational attainment [3], unplanned pregnancy [4,
5], sexually transmitted infections including HIV [6, 7], and higher adolescent fertility rate [8,
9]. These risks altogether make the timing of sexual intercourse a public health concern and
the primary focus of research into the sexual behaviour of young people.

Unplanned pregnancy, especially outside marriage, is usually seen as a desecration of moral
values in Nigeria [10]. Stigmatization due to unplanned pregnancy affects young adults in dif-
ferent ways. These include their access to reproductive health facilities [11], leading to another
unplanned pregnancy [12], and low educational attainment following their ostracization at
learning institutions [13] and other social networks. Interestingly, those perpetrating such
stigma consider it a protective factor against unintended pregnancy among young adults,
enabling this stigma to linger long in these settings [10]. Beyond the stigma, unplanned sex
among young adults may result in higher rates of adolescent pregnancies due to a lack of
capacity to negotiate condom use.

However, social norms are changing [14] due to globalization and the diffusion of ideas.
This change also leads to a breakdown of traditional norms due to increased social learning
(through social media), noted as an essential mechanism through which new behaviours
evolve [15, 16]. Knowing how community factors influence the timing of sexual debut in the
context of these changes becomes imperative, especially the relationship between a neighbour-
hood normative climate [17], its structure, and the timing of sexual debut in Nigeria. A holistic
approach to understanding the sexual behaviour of young adults is crucial for policy planners
to evaluate and sustain the existing sexual and reproductive health services available to them.

Theoretical framework and prior work

Several studies have examined the timing of sexual debut among young adults [18-20]. For
instance, examining sexual debut among 15-year-old in-school adolescents in eight African
countries, Peltzer [21] reported that 27.3% had experienced sexual debut before age 15, 38.1%
among boys and 15.8% among girls. Another study exploring the timing and circumstances of
first sex among female and male youth in Nigeria, Kenya, and Senegal found that more than
half of the youth aged 20-24 in Kenya had engaged in premarital sexual activity [22]. The
results also showed that transition to premarital first sex was more common among Kenyan
youth followed by Nigerian youth.

However, country-level results are varied. For instance, in Ethiopia, a school-based cross-
sectional study found that 19% of the students had early sexual debut [23], while results from
another cross-sectional study of adolescents aged 16-19 in Tanzania revealed that 5% had sex
before their 15th birthday [24]. Findings based on data from five consecutive National HIV &
AIDS and Reproductive Health Surveys (NARHS 2003, 2005, 2007 and 2012) showed a signifi-
cant decline in the proportion of young women (16.6 per cent to 9.2 per cent) and men (6.0
per cent to 4.5 per cent) reporting sexual debut before age 15 [25].

Similar results emerged from other studies conducted in Nigeria [26, 27]. Specifically, these
studies concluded that factors such as age, sex and beliefs operate at the individual level while
some determinants operate at the family and the broader socioeconomic environment levels
[28, 29]. More recently, Guilkey & Speizer [30] found that that community beliefs and attitudes
were associated postpartum contraceptive use among young adults in Nigeria. Despite the
amount of research carried out to explore individual risk factors associated with the timing of
sexual debut, fewer studies have explored the role of the community [28, 31], especially in
Nigeria. For example, Tenkorang and Maticka-Tyndale [28] found that men and women had a
lower likelihood of early sexual debut if they resided in a community with high HIV
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knowledge and communities that focused on abstinence-only messages as a prevention strat-
egy. This study shows the association between neighbourhood normative climate and youth
sexual behaviour.

In this study, we leveraged the ecological model to explain the timing of sexual debut
among adolescents in Nigeria. The ecological model posits a relationship between individuals
and the environment in which they live [32]. Bronfenbrenner recognized specific systems that
could influence an individual—the micro-, meso-, exo- and macro- systems. The microsystem
explains how characteristics in the individual’s environment, like the family and social net-
works, influences youth outcomes. The mesosystem refers to the relationships between the
hypothesized microsystem factors. The exosystem refers to external dynamics in the larger
society where the individual resides, although the individual does not have an active role
within the larger society. Contributing factors would be community socioeconomic status and
community-level fertility rates. The macrosystem refers to traditional norms and values that
influence the other systems. In this study, the microsystem refers to youth characteristics. The
exosystem, on the other hand, refers to the community characteristics. Factors at the individ-
ual level include age, religion, region, and education of individuals.

As part of this growing body of literature on community norms and youth behaviours, the
effect of community norms on youth behaviours may be direct or operate through some other
mechanisms at the family or individual level [33]. It is also known that these levels are interre-
lated. For instance, family structure and socioeconomic characteristics at the family level could
influence the place of residence, and the place of residence could also influence the choice of
peers. Likewise, community socioeconomic crises such as the proportion of highly educated
adult women may also influence the onset of premarital sexual debut among adolescents. This
observation builds on the view that a community with more educated or working women may
be more likely to educate youth about the risk of early sexual debut [34]. Youths from commu-
nities with high socioeconomic status may have more resources available to them, including
financial, which may influence their timing of sexual debut when compared to their counter-
parts from low socioeconomic backgrounds [35].

Based on this background, we examined three distinct community features (community
level of affluence, community level of women’s empowerment and community diversity mea-
sured as ethnicity) and how they may be associated with adolescents’ timing of sexual debut.
These community-level variables measure social mobility, described in other studies [34, 36].
Specifically, we hypothesized that:

1. H;: Adolescents in more affluent communities will differ in their onset of sexual debut
compared to adolescents in less affluent communities.

2. H;: Adolescents in communities with a high proportion of adult women working for cash
or cash-kind will differ in their onset of sexual debut compared to adolescents in communi-
ties with a low proportion of adult women working for cash or cash-kind.

3. H;: Adolescents in communities with a high ethnic diversity will differ in their onset of sex-
ual debut during adolescence compared to adolescents in communities with low high eth-
nic diversity.

Exploring how these factors are associated with the timing of sexual debut among adoles-
cents in Nigeria could help sustain strategies that support delayed timing of sexual intercourse.
It can also help develop context-specific interventions focusing on sexually active adolescents.
In addition, evaluating the association between community characteristics and the timing of
sexual debut could shed light on the possible mechanisms by which neighbourhoods shape
youth sexual behaviour.
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Materials and methods
Data

We obtained data from the women’s module of the most recent Demographic and Health Sur-
vey (NDHS) conducted in 2018. The NDHS is a large-scale national survey that collects demo-
graphic and health information on various demographic and health indicators, including
individual characteristics, marriage and sexual activity, knowledge and use of family planning
services, and HIV/AIDS-related knowledge, attitudes and behaviour. The survey’s rich infor-
mation on the sexual and reproductive activity of adolescent girls and adult women make it a
valuable resource for this study.

Study sample

The dataset comprised women in the reproductive age group 15-49 years. Since we aim to pro-
vide a better understanding of sexual debut among adolescent girls, we focus on a subset of the
data from 8,402 adolescent girls aged 19 years or younger at the time of data collection. Based
on our research’s peculiar focus on community characteristics and to account for the tempo-
rality of events, we further excluded 953 adolescent girls who were visiting the selected house-
holds or who had their first sexual activity before moving into the community where the
interview took place. This exclusion also helps us ensure that the adolescent girls included
were exposed to sexual activity in the community where they were interviewed. The final sam-
ple of adolescents who met the study criteria was 7,449 adolescent girls aged 15-19 years who
were usual residents in 6,505 households nested in 1,352 clusters or communities.

Measures

Outcome variable. The outcome variable for this study is the timing of first sexual activity
among adolescent girls in Nigeria. We measured this in years from the year of adolescents’
birth to the year of first sex. Using the information on adolescent girls’ reported sexual activity,
we created a status variable to indicate whether adolescent girls have had sex or not. We classi-
fied adolescent girls as sexually experienced (1) if they reported having had sex and not sexu-
ally experienced (0) if otherwise. By adopting an event-history modelling approach, we used
the information on age at first sex for adolescent girls who reported that they have ever had
sex. In contrast, adolescent girls who reported never having sex were censored at their age dur-
ing the interview. The final measurement variable ranged from 8 (onset of sexual activity in
the sample) to 19 years (end of adolescence).

Community-level variables. The community-level variables in this study include com-
munity level of affluence, community level of women’s empowerment and community ethnic
diversity. We considered each of the primary sampling units in the datasets as communities
for this study. As a result, all the community-level characteristics were created by aggregating
individual-level characteristics to the level of the primary sampling unit. Similar consideration
has been extensively adopted in analyzing community effects on sexual and reproductive
health outcomes and behaviours, mainly using the Demographic and Health Survey [37, 38].
This approach enables us to critically appraise the associations between community-level char-
acteristics and the timing of sexual debut among adolescents.

The community-level women’s empowerment was measured using two proxy measures—
education and employment. These measures were generated from self-reported responses of
adult women aged 25-49 years who were usual residents in the selected household and com-
munity. A similar approach was adopted to study adolescent sexual behaviour in the United
States [39]. The community level of women’s educational status was defined as the weighted
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proportion of adult women aged 25 years and above with tertiary or higher education in each
sampling unit. The community level of women’s employment status was measured as the
weighted proportion of adult women aged 25 years and above who reported being currently
working at the time of data collection and were working for cash or cash-kind in each sam-
pling unit.

Each sampling unit measured the community level of affluence as the weighted proportion of
households in the richest wealth quintile (households in the top 40% of the wealth index). The
community level of ethnic diversity was measured as the weighted proportion of adolescents
from major ethnic groups (Yoruba, Igbo, Hausa, Fulani, and Ijaw) residing in each sampling
unit. Weighted proportions for all the community characteristics were estimated using the
asgen function in STATA to adjust for the complex design of the sample [40].

Covariates. In order to illuminate the relationship between the community variables and
the timing of first sexual activity among adolescent girls, our analysis includes several individ-
ual-level socio-demographic characteristics of adolescent girls. These variables include adoles-
cent girls” highest level of educational attainment, marital status, place of residence, ethnicity,
and religious affiliation. The selection of these variables was based on prior evidence of their
associations with early sexual debut [24, 26, 41].

Adolescent girls” highest level of educational attainment was classified as less than second-
ary (1) for adolescents who reported to have never completed primary or have no formal edu-
cation and secondary or higher education (2) for those with secondary or tertiary education.
Marital status was categorized as never married (1) for adolescent girls who have never been
married and (0) for adolescent girls who have ever been married, including those who are cur-
rently married, living with a partner, divorced, separated or widowed. The place of residence
was also an individual level characteristic classified as urban (1) and rural (2). Region of resi-
dence describes the geo-political zone in which the adolescent girls reside. Response categories
for the variable were classified into North Central (1), North East (2), North West (3), South
East (4), South South (5), and South West (6). Ethnicity was a categorical measure of the ethnic
group to which adolescents belong. Response to the variable was categorized to reflect the
country’s major ethnic groups (Yoruba, Igbo, Hausa, Fulani, and Ijaws). We further classified
all other minority ethnic groups as others. Religious affiliation was categorized into Christians
(1) comprising all Christian denominations including Pentecostal, Catholic, protestant and
other Christian denominations, Muslim, and others (3).

Statistical analysis

We used frequency and percentage distributions to describe the characteristics of adolescent
girls in the sample both at the individual and community levels. For this analysis, frequency
distributions were unweighted, while percentage distributions were weighted to account for
the complex design of the survey. Mean and standard deviations were computed for all contin-
uous exposure variables, more precisely, the community level characteristics. Stata software
14.1 [42] was used for all analyses.

Kaplan-Meier curve was used to estimate the survival probability of sexual debut by 19
years among adolescent girls in the sample. We also compared survival probability between
adolescents in highly vs less affluent; highly diverse vs less diverse; high vs low proportion of
educated adult women, and high vs low proportion of women working for cash communities.
Since these variables were continuous, we dichotomized all community level characteristics as
low (proportion < 0.50) and high (proportion > 0.50) for this comparison. Log-rank test was
used to delineate statistically significant differences between the groups for all community
characteristics.
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Finally, to answer our main research question of how community-level characteristics are
associated with the timing of first sex, we fitted two multilevel mixed-effects parametric sur-
vival models with Weibull distribution using the mestreg function. mestreg allows us to com-
bine the modelling of the hierarchical nature of the data with parametric analysis timing of
sexual debut. The first model comprised all community-level characteristics and the timing of
sexual debut, while the second model comprised the first model and individual-level socio-
demographic characteristics of adolescent girls. Considering that the timing of sexual debut is
likely to differ between unmarried and married adolescents, we further stratified our main
models by marital status. Precisely, community-level characteristics could increase the likeli-
hood of premarital sexual activity. At the same time, for married adolescent girls, community-
level characteristics likely motivate girls to marry at earlier ages and subsequently sexual initia-
tion in adolescence (early marital sexual debut). All the models were also weighted to account
for the complex design of the survey.

Variations within the neighbourhood (random effects) were assessed using interclass corre-
lation (ICC) and proportional change in variance (PCV). The ICC shows the variation in the
timing of sexual debut among adolescent girls and young women due to neighbourhood char-
acteristics. The PCV, on the other hand, measures the total variation attributed by individual-
level variables and neighbourhood-level variables in the final/full model. The PCV was calcu-
lated as the difference between the variance of the null model and each of the models divided
by the variance of the null model.

Hazard ratios, 95% confidence intervals and p-values were reported. All data analyses were
weighted at the individual level using survey weights to adjust for all analyses’ differential
probabilities of selection and nonresponse.

Results
Descriptive profile of sample

Table 1 summarizes the descriptive profile of adolescent girls in the sample. About two-thirds
(66%%) of the adolescent girls have attained secondary or higher levels of education. More
than half of the adolescents (53%) reside in rural areas, and about 64% of the adolescents reside
in the country’s northern region. The majority of the girls have never been married, while
about 49% are Christian. About 17% are Yoruba, while 16% are Igbo and 27% are Hausa.
Table 2 presents the mean and median level of community affluence, women’s education and
employment and ethnic diversity. A higher mean/median score denotes a high level of com-
munity affluence, women’s education and employment and ethnic diversity. As presented in
Table 1, the mean score for all the community characteristics ranged from 0.19 for ethnic
diversity to 0.63 for community level of adult women’s employment. The majority of the ado-
lescents in our sample resided in less affluent and less diverse communities. However, the level
of women’s employment for pay in the communities appears to be high (0.631 + 0.192).

Survivor probabilities of sexual debut among adolescent girls

Fig 1 presents weighted Kaplan-Meier survival estimates for the timing of sexual debut among
adolescent girls in Nigeria. As presented in part a of Fig 1, we observed that the probability of
not being sexually experienced was high in the younger ages, with steady declines from age 12.
By 16 years, just about 75% of the adolescent girls are not sexually experienced, and by 19
years, nearly half of the adolescent girls would have been sexually experienced. Fig 1B presents
the results of the Kaplan-Meier survival estimates stratified by marital status to assess the dif-
ferential effect of marriage on the timing of sexual debut. We observed significant differences
between married and unmarried adolescents in the probability of not being sexually
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Table 1. Descriptive characteristics of adolescents girls in the sample.

Frequency Distribution Percentages

Educational Attainment

< Secondary 2,512 34.43%

Secondary + 4,937 65.57%
Place of Residence

Urban 3,070 46.54%

Rural 4,379 53.46%
Region of Residence

North Central 1,388 13.60%

North East 1,458 17.80%

North West 2,013 32.43%

South East 922 10.61%

South South 838 10.57%

South West 830 14.99%
Marital Status

Ever Married 1,243 17.98%

Never Married 6,206 82.02
Ethnicity

Yoruba 846 13.85%

Igbo 1,100 13.61%

Hausa 2,179 33.78%

Fulani 472 5.54%

Tjaw 203 1.77%

Others 2,649 31.46%
Religious Affiliation

Christian 3,436 41.78%

Muslim 3,956 57.71%

Others 57 0.51%

https://doi.org/10.1371/journal.pone.0269168.t001

experienced. The onset of sexual debut among married adolescents begins to decline at age 12

years with rapid declines before 17 years.

Multivariate regression

Table 3 presents the multilevel cox-proportional hazard regression results with different
model specifications. Model 1 presents the multilevel parametric survival model with only
community-level characteristics. The result suggests that a higher community level of affluence

Table 2. Distribution of adolescent girls in the sample by community characteristics.

Median [min—

Mean + Standard

max] deviation
Community Affluence (proportion of households in the highest wealth 0.31 [0-1] 0.409 +0.378
quintile)
Community Level of Women’s Education (proportion of adult 0.38 [0-1] 0.413 +0.335
women with tertiary education)
Community Level of Women’s Employment (proportion of adult 0.65 [0-1] 0.631 +0.192
women working for pay)
Ethnic Diversity 0.11 [0-1] 0.186 + 0.202

https://doi.org/10.1371/journal.pone.0269168.t002
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Ever Married Sample 1348 1345 1345 1321 960.6 232.6 13
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— — — Ever Married Sample

Never Married Sample

Fig 1. Survival probabilities of not being sexually experienced among adolescent girls in Nigeria.

https://doi.org/10.1371/journal.pone.0269168.9001

and a higher level of women’s education within the community were negatively associated
with the timing of sexual debut among adolescent girls in the sample. After adjusting for other
relevant socioeconomic and demographic characteristics in Model 2, the result suggests that
only the associations between the community-level of affluence remained significantly associ-

ated with the timing of sexual debut and in the same direction as Model 1. An increase in the
proportion of households in the wealthiest quintile within the community is associated with a
lower hazard [aHR: 0.43, 95% CI: 0.30-0.62] of sexual debut. A higher level of ethnic diversity
was also associated with the timing of sexual debut after adjusting for other relevant character-
istics. It emerged that higher levels of community diversity [aHR: 0.63, 95% CI: 0.42-0.94] are
associated with a lower hazard of sexual debut. We also observed significant associations
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Table 3. Multivariate multi-level mixed effect parametric analysis of timing of sexual debut among adolescents in Nigeria.

Hazard Ratios [95% Confidence Interval]

Model I Full Model Sub-group analysis
Married Never Married
Adolescents Adolescents
Community Affluence (proportion of households in the highest wealth quintile) 0.23*** 0.43*** 0.87 [0.41,1.85] 0.40"** [0.27,0.60]
[0.16,0.32] [0.30,0.62]
Community Level of Women’s Education (proportion of adult women with 0.56** 1.64 [0.98,2.74] 0.52[0.21,1.33] 2.45%* [1.38,4.38]
tertiary education) [0.39,0.80]
Community Level of Women’s Employment (proportion of adult women 0.84[0.57,1.25] | 0.97 [0.66,1.43] 0.82[0.48,1.40] 1.85* [1.03,3.33]
working for pay)
Ethnic Diversity 0.84[0.57,1.23] | 0.63* [0.42,0.94] |  0.68 [0.39,1.19] 0.56 [0.30,1.05]
Highest Level of Education
< Secondary Reference Reference Reference
Secondary + 0.60"** 0.65* [0.46,0.92] 0.66** [0.51,0.87]
[0.49,0.72]
Place of Residence
Urban Reference Reference Reference
Rural 1.13 [0.94,1.35] 1.15 [0.83,1.60] 1.03 [0.83,1.27]
Marital Status
Ever Married Reference
Never Married 0.05***
[0.04,0.06]
Ethnicity
Yoruba Reference Reference Reference
Igbo 1.33 [0.65,2.69] 1.18 [0.47,3.00] 1.45 [0.69,3.05]
Hausa 0.99 [0.34,2.90] 1.47 [0.75,2.87] 0.63 [0.06,7.11]
Fulani 1.31 [0.48,3.59] 1.95 [0.95,3.99] 0.81[0.21,3.13]
Tjaw 0.95 [0.40,2.26] 1.56 [0.55,4.46] 1.23 [0.50,3.03]
others 1.07 [0.48,2.36] 1.26 [0.66,2.41] 1.53 [0.68,3.48]
Region of Residence
North central Reference Reference Reference
North-East 0.59*** 0.96 [0.66,1.42] 0.45"** [0.31,0.66]
[0.45,0.79]
North-West 0.60%* 1.08 [0.71,1.64] 0.17** [0.04,0.65]
[0.42,0.87]
South-East 0.57* [0.35,0.94] | 1.12[0.41,3.05] 0.49** [0.30,0.79]
South South 1.54** 1.79 [0.88,3.63] 1.13[0.86,1.48]
[1.16,2.03]
South-West 1.27 [0.68,2.37] 1.97** [1.19,3.29] 1.03 [0.55,1.91]
Religious Affiliation
Christian 1.65°* 1.66* [1.04,2.64] 1.42* [1.01,2.00]
[1.24,2.18]
Muslim Reference Reference Reference
Others 0.82[0.43,1.57] 0.85 [0.51,1.40] 0.93 [0.36,2.37]
* p<0.05
** p<0.01
#* p<0.001.

https://doi.org/10.1371/journal.pone.0269168.t003

between marital status and the timing of sexual debut. Adolescent girls who have never been
married have a lower hazard [aHR: 0.05, 95%CI: 0.04-0.06] of sexual debut than those who

have ever been married.
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Table 4. Summary of random effect and model comparison.

Null model Model I Full Model Sub-group analysis
Married Adolescents Never Married Adolescents
Measures of variation
Neighbourhood ~ Variance 1.34 [1.14, 1.57] 0.83 [0.70-0.99] 0.42 [0.33, 0.54] 0.50 [0.36, 0.68] 0.50 [0.30, 0.83]
ICC 0.990 [0.988, 0.992 0.984 [0.981, 0.988] 0.976 [0.969, 0.983] 0.985 [0.979, 0.991] 0.972 [0.958, 0.987]
PCV Reference 0.381 0.687
Model fit
AIC 2050.07 1730.9 -655.96 -2679.41 1699.62
BIC 2070.82 1779.31 -503.81 -2576.9 1841.02
Adolescent girls 7449 7449 7449 1243 6206
Households 6505 6505 6505 1228 5323
Neighbourhoods 1352 1352 1352 520 1291

ICC = Interclass Correlation, PCV = Proportional Change in Variance, AIC = Akaike Information Criterion, BIC = Bayesian Information Criterion.

https://doi.org/10.1371/journal.pone.0269168.t004

Sub-group analysis by marital status highlights differences in the patterns of associations
between community-level characteristics and the timing of sexual debut among adolescent
girls. We found no significant associations between the community-level characteristics and
the timing of sexual debut among adolescent girls who have ever been married. On the other
hand, we observed significant associations of community level of affluence and community
level of women empowerment with the timing of sexual debut. Among the unmarried adoles-
cent girls, we observed that an increase in the proportion of wealthy households within the
community is associated with a lower hazard [aHR: 0.40, 95% CI: 0.27-0.60] of sexual debut.
Higher levels of women empowerment evidenced in the level of women’s education [aHR:
2.45,95% CI: 1.38-4.38] and employment [aHR: 1.85, 95% CI: 1.03-3.33], on the other hand,
were significantly associated with a higher hazard of sexual debut.

Table 4 presents a summary of the neighbourhood variation and model comparison. As
indicated in the table, the ICC in all the models is greater than 0.90, depicting that the correla-
tion between log timing of sexual debut for adolescents and young women in the same neigh-
bourhood is greater than 0.90. Furthermore, the PCV value of 0.381 in model 1 indicates that
about 38% of the variation in the timing of sexual debut was attributable to only community-
level factors. In comparison, about 69% of the variation in the timing of sexual debut is attrib-
utable to neighbourhood-level and individual-level factors.

Discussion

Most sexuality research, especially studies of young females in sub-Saharan Africa, emphasize
individual characteristics associated with the timing of sexual debut. As a result, we know com-
paratively little about contextual determinants of timing for first sex among young adults in
Nigeria. This study contributed to the literature by examining the association between com-
munity characteristics and timing of sexual debut among young adults in Nigeria. An aware-
ness of such relationships may be essential to design sustainable policies that account for
different contexts to address sexually transmitted infections and unplanned pregnancies
among young adults. Furthermore, knowledge about the timing of sexual debut in different
contexts will allow program planners to provide age-appropriate sexuality education. Suppose
the program planners believe that young adults initiate sex at later ages based on norms
regarding sexual behaviours in different communities in Nigeria; this may exclude the younger
cohort of young adults in policy and legislation.
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Our results align with our first hypothesis, which supports Billy, Brewster [36] seminal
work on adolescent girls’ community context and sexual behaviour and other studies on older
women that focused on multiple concurrent sexual partners [43]. The protective role of wealth
at the community level for the delay in the timing of sexual debut was evident in our results.
We expected this because wealth at the community level can make available resources that
help promote the required sexual education content for young adults. In Nigeria, it is also pos-
sible that communities with a high proportion of adult women residing in wealthy households
are less likely to adhere to traditional norms, which may help them better inform young adults
on strategies to delay sexual debut. Poverty is a risk factor for transactional sex among adoles-
cents, so young adults from communities with a high proportion of adult women in wealthy
households may be protected from having to exchange sex for gifts. Nigeria is a patriarchal
society, and the gender inequality perpetrated in several communities that aggravates adoles-
cent vulnerability to transactional sex may not exist in communities with a high proportion of
rich adult women. This possibility may delay the timing of sexual activity among young adults.

We also found support for the hypothesized association between community level measures
of women empowerment and the timing of sexual debut among young adults, albeit in an
unexpected direction. Precisely, we observed that a higher proportion of highly educated adult
women and women working for pay was significantly associated with a higher hazard of sexual
debut during adolescence. Our results do not support our other propositions. Nonetheless, a
multi-country study of adolescents in sub-Saharan African countries also found that females
living in communities with a high proportion of educated adults were less likely to delay sex
[31]. These are unexpected results, and we find a little explanation for these results in the litera-
ture, which we propose should be a frontier for future research.

Another reason for our findings could be our measure of community education, which
focuses on educational attainment, not the type of educational institution attended or the qual-
ity of education received, which may be more protective in the lives of adolescents. In addition,
several studies [34] have demonstrated the protective effect of community employment on
youth sexual behaviour. However, we have contrary results. It is possible that highly educated
and employed women in these communities spend more time at work and less time supervis-
ing adolescents. Reduced parental monitoring may result in earlier timing to sexual debut
among young adults [44].

It is possible that women in the communities are educated but lack sexual education or do
not know how to educate adolescents, which may explain our results. A commentary by
Shtarkshall, Santelli [45] has suggested that program planners must look beyond education, a
structured way of imparting knowledge and focusing on sexual literacy.

We find no association between community diversity and youth sexual behaviour. This
result is also unexpected as we believed ethnicity would represent the different norms of
women in the community regarding sex which may ultimately influence youth sexual
behaviour.

Although our study contributes to the literature in meaningful ways, it is not without limi-
tations. The first is that although we excluded women exposed to sexual activity after moving,
this exclusion limits our sample to those who have not left their communities. Given that
migration might influence sexual initiation or marriage, the unique characteristics of movers
may differ from those included in this analysis. As a result, our findings may not generalize
beyond the population group studied in this work.

Furthermore, all socioeconomic characteristics and community variables were measured
during data collection. We expect that they may not have changed significantly since sexual
initiation, and as a result, the findings should be interpreted with caution. Another limitation
of this study is the cross-sectional nature of the data. Although, we identified multiple links
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between the timing of sexual debut among adolescent girls, we are not able to assess the extent
to which these are causal relationship or stems from unobserved heterogeneity. Future
research needs longitudinal data at the individual and community level. Modelling the interac-
tions between these levels of influence at different time points may also be helpful. Such studies
are more complex and expensive than most research that has been conducted to date and
require prioritization by international funding bodies. However, if we are to develop genuinely
effective policies, strategies, and programs to support the healthy development of youth, such
research is essential.

Conclusion

We find mixed support for the association between community characteristics and the onset
of sexual debut among young adults in Nigeria. We found that high community affluence was
significantly associated with a lower hazard of premarital sexual debut. On the contrary, a
higher proportion of adult women with tertiary education and women working for pay within
the community were significantly associated with a higher hazard of sexual debut among
young adults. This finding highlights the significance of considering specific community con-
texts in designing policies for youth and looking beyond education, and focusing more on sex-
ual education.

A significant contribution of this study is examining the relationship between community
variables and the timing of sexual debut among young adults. Our unexpected results also call
for more research among young adults in Nigeria. The strength of our results is the sampling
strategy and the sample size of the dataset.

Author Contributions

Conceptualization: Oluwaseyi Dolapo Somefun.

Data curation: Emmanuel Olamijuwon.

Formal analysis: Emmanuel Olamijuwon.

Methodology: Emmanuel Olamijuwon.

Writing - original draft: Oluwaseyi Dolapo Somefun, Emmanuel Olamijuwon.

Writing - review & editing: Oluwaseyi Dolapo Somefun, Emmanuel Olamijuwon.

References

1. Bengesai A, Khan HT, Dube R. Effect of early sexual debut on high school completion in South Africa.
Journal of biosocial science. 2018; 50(1):124—43. https://doi.org/10.1017/S0021932017000104 PMID:
28416040

2. Sunny BS, DeStavola B, Dube A, Price A, Kaonga AM, Kondowe S, et al. Lusting, learning and lasting
in school: sexual debut, school performance and dropout among adolescents in primary schools in Kar-
onga district, northern Malawi. Journal of biosocial science. 2019; 51(5):720-36. https://doi.org/10.
1017/S0021932019000051 PMID: 31030681

3. Parkes A, Wight D, Henderson M, West P. Does early sexual debut reduce teenagers’ participation in
tertiary education? Evidence from the SHARE longitudinal study. Journal of adolescence. 2010; 33
(5):741-54. https://doi.org/10.1016/j.adolescence.2009.10.006 PMID: 19897236

4. Ogori A, Shitu F, Yunusa A. The cause and effect of teenage pregnancy: case of Kontagora Local Gov-
ernment Area in Niger state Northern part of Nigeria. International open journal of educational research.
2013; 1(7):1-15.

5. Salami KK, Ayegboyin M, Adedeji IA. Unmet social needs and teenage pregnancy in Ogbomosho,
South-western Nigeria. African health sciences. 2014; 14(4):959-66. https://doi.org/10.4314/ahs.v14i4.
27 PMID: 25834508

PLOS ONE | https://doi.org/10.1371/journal.pone.0269168  July 27, 2022 12/14


https://doi.org/10.1017/S0021932017000104
http://www.ncbi.nlm.nih.gov/pubmed/28416040
https://doi.org/10.1017/S0021932019000051
https://doi.org/10.1017/S0021932019000051
http://www.ncbi.nlm.nih.gov/pubmed/31030681
https://doi.org/10.1016/j.adolescence.2009.10.006
http://www.ncbi.nlm.nih.gov/pubmed/19897236
https://doi.org/10.4314/ahs.v14i4.27
https://doi.org/10.4314/ahs.v14i4.27
http://www.ncbi.nlm.nih.gov/pubmed/25834508
https://doi.org/10.1371/journal.pone.0269168

PLOS ONE

Community structure and timing of sexual activity among adolescent girls in Nigeria

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

Epstein M, Bailey JA, Manhart LE, Hill KG, Hawkins JD, Haggerty KP, et al. Understanding the link
between early sexual initiation and later sexually transmitted infection: test and replication in two longitu-
dinal studies. Journal of Adolescent Health. 2014; 54(4):435—41. https://doi.org/10.1016/j.jadohealth.
2013.09.016 PMID: 24280303

Baldwin P, Shrestha R, Potrepka J, Copenhaver M. The age of initiation of drug use and sexual behav-
ior may influence subsequent HIV risk behavior: a systematic review. Isrn Aids. 2013;2013. https://doi.
org/10.1155/2013/976035 PMID: 24381791

Lara LA, Abdo CH. Age at time of initial sexual intercourse and health of adolescent girls. Journal of
Pediatric and Adolescent Gynecology. 2016; 29(5):417-23. https://doi.org/10.1016/j.jpag.2015.11.012
PMID: 26655691

Cortez R, Saadat S, Marinda E, Odutolu O. Adolescent fertility and sexual health in Nigeria. 2016.

Agunbiade OM. Sexual exploitations, concealment and adolescent mothers’ agency in a semiurban
community in Southwest Nigeria. Journal of applied social science. 2014; 8(1):24—40.

Cortez R, Saadat S, Marinda E, Oluwole O. Adolescent Sexual and Reproductive Health in Nigeria.
2015.

Odimegwu CO, Olamijuwon EO, Chisumpa VH, Akinyemi JO, Singini MG, Somefun OD. How soon do
single mothers have another child? A competing risk analysis of second premarital childbearing in sub-
Saharan African countries. BMC Pregnancy and Childbirth. 2020; 20(1):185. https://doi.org/10.1186/
$12884-020-2850-1 PMID: 32223741

Uche RD. Dropout Syndrome among girls in secondary schools and human resources development in
Nigeria. Journal of Education and Practice. 2013; 4(2):25-30.

Denny EK, Emeka N. Attitudes, Practice, and Social Norms: Key Gender Equality Issues in Selected
Nigerian States. Quantitative and Qualitative Findings from the Voices for Change Baseline Study
2015. Voices4Change, 2015.

Reed H, Briere R, Casterline J. The role of diffusion processes in fertility change in developing coun-
tries. Committee on Population NRC, editor: National Academies Press; 1999.

Bongaarts J. Africa’s unique fertility transition. Population and Development Review. 2017; 43:39-58.

Darroch JE. Research gaps in adolescent sexual and reproductive health. The Guttmacher Institute,
2016.

Odimegwu C, Somefun OD. Ethnicity, gender and risky sexual behaviour among Nigerian youth: an
alternative explanation. Reproductive health. 2017; 14(1):16. https://doi.org/10.1186/s12978-017-
0284-7 PMID: 28143542

Lee RLT, Yuen Loke A, Hung TTM, Sobel H. A systematic review on identifying risk factors associated
with early sexual debut and coerced sex among adolescents and young people in communities. Journal
of clinical nursing. 2018; 27(3—4):478-501. https://doi.org/10.1111/jocn.13933 PMID: 28639335

Mendez Rojas B, Beogo I, Owili PO, Adesanya O, Chen C-Y. Community social capital on the timing of
sexual debut and teen birth in Nicaragua: a multilevel approach. BMC public health. 2016; 16:991—.
https://doi.org/10.1186/s12889-016-3666-9 PMID: 27634382.

Peltzer K. Early sexual debut and associated factors among in-school adolescents in eight African
countries. Acta Paediatrica. 2010; 99(8):1242-7. https://doi.org/10.1111/j.1651-2227.2010.01874.x
PMID: 20491706

Speizer IS, Fotso JC, Davis JT, Saad A, Otai J. Timing and circumstances of first sex among female
and male youth from select urban areas of Nigeria, Kenya, and Senegal. Journal of Adolescent Health.
2013; 53(5):609-16.

Ayalew A, Abreha K, Shumey A, Berhane K. Magnitude and Predictors of Early Sexual Debut among
High and Preparatory School Students in Northern Ethiopia: A School-based Crosssectional Study.
Journal of Health Education Research & Development. 2016;2015.

Mmbaga EJ, Leonard F, Leyna GH. Incidence and predictors of adolescent’s early sexual debut after
three decades of HIV interventions in Tanzania: a time to debut analysis. PLoS One. 2012; 7(7):
€41700. https://doi.org/10.1371/journal.pone.0041700 PMID: 22848571

Council Population. Trends in HIV prevalence, sexual and health seeking behaviors, and HIV-related
discrimination among Nigerian youth. Abuja, Nigeria: Population Council., 2015.

Fatusi Blum. Predictors of early sexual initiation among a nationally representative sample of Nigerian
adolescents. BMC public health. 2008; 8(1):136. https://doi.org/10.1186/1471-2458-8-136 PMID:
18439236

Adedini SA, Mobolaji JW, Alabi M, Fatusi AO. Changes in contraceptive and sexual behaviours among
unmarried young people in Nigeria: Evidence from nationally representative surveys. Plos one. 2021;
16(2):€0246309. https://doi.org/10.1371/journal.pone.0246309 PMID: 33529246

PLOS ONE | https://doi.org/10.1371/journal.pone.0269168  July 27, 2022 13/14


https://doi.org/10.1016/j.jadohealth.2013.09.016
https://doi.org/10.1016/j.jadohealth.2013.09.016
http://www.ncbi.nlm.nih.gov/pubmed/24280303
https://doi.org/10.1155/2013/976035
https://doi.org/10.1155/2013/976035
http://www.ncbi.nlm.nih.gov/pubmed/24381791
https://doi.org/10.1016/j.jpag.2015.11.012
http://www.ncbi.nlm.nih.gov/pubmed/26655691
https://doi.org/10.1186/s12884-020-2850-1
https://doi.org/10.1186/s12884-020-2850-1
http://www.ncbi.nlm.nih.gov/pubmed/32223741
https://doi.org/10.1186/s12978-017-0284-7
https://doi.org/10.1186/s12978-017-0284-7
http://www.ncbi.nlm.nih.gov/pubmed/28143542
https://doi.org/10.1111/jocn.13933
http://www.ncbi.nlm.nih.gov/pubmed/28639335
https://doi.org/10.1186/s12889-016-3666-9
http://www.ncbi.nlm.nih.gov/pubmed/27634382
https://doi.org/10.1111/j.1651-2227.2010.01874.x
http://www.ncbi.nlm.nih.gov/pubmed/20491706
https://doi.org/10.1371/journal.pone.0041700
http://www.ncbi.nlm.nih.gov/pubmed/22848571
https://doi.org/10.1186/1471-2458-8-136
http://www.ncbi.nlm.nih.gov/pubmed/18439236
https://doi.org/10.1371/journal.pone.0246309
http://www.ncbi.nlm.nih.gov/pubmed/33529246
https://doi.org/10.1371/journal.pone.0269168

PLOS ONE

Community structure and timing of sexual activity among adolescent girls in Nigeria

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44.

45.

Tenkorang EY, Maticka-Tyndale E. Individual-and community-level influences on the timing of sexual
debut among youth in Nyanza, Kenya. International perspectives on sexual and reproductive health.
2014; 40(2):68-78. https://doi.org/10.1363/4006814 PMID: 25051578

Stephenson R, Simon C, Finneran C. Community factors shaping early age at first sex among adoles-
cents in Burkina Faso, Ghana, Malawi, and Uganda. Journal of health, population, and nutrition. 2014;
32(2):161.

Guilkey DK, Speizer IS. The direct and indirect effects of community beliefs and attitudes on postpartum
contraceptive method choice among young women ages 15—24 in Nigeria. PloS one. 2022; 17(1):
e€0261701. https://doi.org/10.1371/journal.pone.0261701 PMID: 35085264

Somefun OD, Odimegwu C. The protective role of family structure for adolescent development in sub-
Saharan Africa. PloS one. 2018; 13(10). https://doi.org/10.1371/journal.pone.0206197 PMID:
30372474

Bronfenbrenner U. Ecological models of human development. Readings on the development of chil-
dren. 1994; 2(1):37-43.

Khumalo S, Taylor M, Makusha T, Mabaso M. Intersectionality of cultural norms and sexual behaviours:
a qualitative study of young Black male students at a university in KwaZulu-Natal, South Africa. Repro-
ductive Health. 2020; 17(1):188. https://doi.org/10.1186/s12978-020-01041-3 PMID: 33234147

Stephenson R. Community influences on young people’s sexual behavior in 3 African countries. Ameri-
can journal of public health. 2009; 99(1):102-9. https://doi.org/10.2105/AJPH.2007.126904 PMID:
19008517

Fagbamigbe AF, Idemudia E. Diversities in timing of sexual debut among Nigerian youths aged 15-24
years: parametric and non-parametric survival analysis approach. African health sciences. 2017; 17
(1):39-51. https://doi.org/10.4314/ahs.v17i1.7 PMID: 29026376

Billy J, Brewster K, Grady W. Contextual effects on the sexual behavior of adolescent women. Journal
of Marriage and the Family. 1994:387—-404.

Magadi M, Desta M. A multilevel analysis of the determinants and cross-national variations of HIV sero-
positivity in sub-Saharan Africa: evidence from the DHS. Health & place. 2011; 17(5):1067-83. https:/
doi.org/10.1016/j.healthplace.2011.06.004 PMID: 21741295

Mekonnen ZA, Lerebo WT, Gebrehiwot TG, Abadura SA. Multilevel analysis of individual and commu-
nity level factors associated with institutional delivery in Ethiopia. BMC research notes. 2015; 8(1):376.
https://doi.org/10.1186/s13104-015-1343-1 PMID: 26306558

Kraft JM, Kulkarni A, Hsia J, Jamieson DJ, Warner L. Sex education and adolescent sexual behavior:
do community characteristics matter? Contraception. 2012; 86(3):276-80. https://doi.org/10.1016/j.
contraception.2012.01.004 PMID: 22325112

Shah A. ASGEN: Stata module to generates weighted average mean using an existing variable as
weight. 2017.

Durowade KA, Babatunde OA, Omokanye LO, Elegbede OE, Ayodele LM, Adewoye KR, et al. Early
sexual debut: prevalence and risk factors among secondary school students in Ido-ekiti, Ekiti state,
South-West Nigeria. African health sciences. 2017; 17(3):614—22. https://doi.org/10.4314/ahs.v17i3.3
PMID: 29085388

StataCorp L. Stata user’s guide. College Station, TX: Stata Press, Stata-Corp LP. 1985.

Uthman OA, Kongnyuy EJ. A multilevel analysis of effect of neighbourhood and individual wealth status
on sexual behaviour among women: evidence from Nigeria 2003 Demographic and Health Survey.
BMC International Health and Human Rights. 2008; 8(1):9. https://doi.org/10.1186/1472-698X-8-9
PMID: 18588679

Longmore MA, Eng AL, Giordano PC, Manning WD. PARENTING AND ADOLESCENTS’ SEXUAL INI-
TIATION. Journal of marriage and the family. 2009; 71(4):969-82. https://doi.org/10.1111/j.1741-3737.
2009.00647.x PMID: 20160871.

Shtarkshall RA, Santelli JS, Hirsch JS. Sex education and sexual socialization: Roles for educators and
parents. Perspectives on sexual and reproductive health. 2007; 39(2):116-9. https://doi.org/10.1363/
3911607 PMID: 17565625

PLOS ONE | https://doi.org/10.1371/journal.pone.0269168  July 27, 2022 14/14


https://doi.org/10.1363/4006814
http://www.ncbi.nlm.nih.gov/pubmed/25051578
https://doi.org/10.1371/journal.pone.0261701
http://www.ncbi.nlm.nih.gov/pubmed/35085264
https://doi.org/10.1371/journal.pone.0206197
http://www.ncbi.nlm.nih.gov/pubmed/30372474
https://doi.org/10.1186/s12978-020-01041-3
http://www.ncbi.nlm.nih.gov/pubmed/33234147
https://doi.org/10.2105/AJPH.2007.126904
http://www.ncbi.nlm.nih.gov/pubmed/19008517
https://doi.org/10.4314/ahs.v17i1.7
http://www.ncbi.nlm.nih.gov/pubmed/29026376
https://doi.org/10.1016/j.healthplace.2011.06.004
https://doi.org/10.1016/j.healthplace.2011.06.004
http://www.ncbi.nlm.nih.gov/pubmed/21741295
https://doi.org/10.1186/s13104-015-1343-1
http://www.ncbi.nlm.nih.gov/pubmed/26306558
https://doi.org/10.1016/j.contraception.2012.01.004
https://doi.org/10.1016/j.contraception.2012.01.004
http://www.ncbi.nlm.nih.gov/pubmed/22325112
https://doi.org/10.4314/ahs.v17i3.3
http://www.ncbi.nlm.nih.gov/pubmed/29085388
https://doi.org/10.1186/1472-698X-8-9
http://www.ncbi.nlm.nih.gov/pubmed/18588679
https://doi.org/10.1111/j.1741-3737.2009.00647.x
https://doi.org/10.1111/j.1741-3737.2009.00647.x
http://www.ncbi.nlm.nih.gov/pubmed/20160871
https://doi.org/10.1363/3911607
https://doi.org/10.1363/3911607
http://www.ncbi.nlm.nih.gov/pubmed/17565625
https://doi.org/10.1371/journal.pone.0269168

