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Abstract

Background: Despite national and international commitments and efforts to prevent risky sexual behaviours, a high
proportion of young people in South Africa are engaged in risky sexual behaviour. However, most efforts are currently
directed toward addressing individual-level factors at the expense of not addressing neighbourhood-level determi-
nants such as social disorganisation, contributing to risky sexual behaviour among young people in South Africa. This
study investigated the multilevel factors of risky sexual behaviours among young people by gender in South Africa,
using the lens of socio-ecological and social disorganisation frameworks.

Methods: Data from a nationally representative sample of 1268 males and 2621 females aged 15-24 years, giving a
total of, 3889 never-married youths, were drawn from the 2016 South Africa Demographic and Health Survey. Analysis
was conducted using multilevel mixed-effect logistic regressions with random community-level effects.

Results: Findings show that youth who were from a heterogeneous ethnic group (AOR=0.49, CI: 0.35-0.67), house-
hold size of 54+ members (AOR=0.78, Cl: 0.54-1.15), community education (AOR=10.97, Cl: 0.72-1.32) were associ-
ated with low engagement in multiple sexual partnerships. Youths who were employed (AOR=0.84, Cl: 0.59-1.18),
and from high-level community poverty (AOR=0.76, Cl: 0.58-1.00) were also associated with reduced odds of unpro-
tected sex. In addition, older youth aged 20-24 years (AOR=12.6, Cl: 9.93-16.00); secondary education attainment
(AOR=1.01, C10.58-1.77); family structure (AOR=1.37, Cl: 0.75-1.15); Gauteng province (AOR=1.45 Cl: 0.92-2.28);
residential mobility (AOR=1.25, Cl: 1.02-1.53), community media exposure to contraceptives (unprotected sex)
(AOR=1.38, CI: 1.09-1.76) were more likely to engage in risky sexual behaviour.

Conclusion: The study revealed that neighbourhood and individual-level factors were important in explaining the
factors associated with risky sexual behaviour among young people in South Africa. In addition, engagement in risky
sexual behaviour was high, with minimal variation among young females and males in South Africa. It specifies that
the practice of risky sexual behaviour is significantly associated with multilevel factors of social disorganisation that
cut across gender. These results imply that there is a need to review policies of sexual risks reduction for each gender,
which might help mitigate the adverse effects of social disorganisation for women and men youths in South Africa.
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Plain language summary

Risky sexual behaviour is most common among young people aged 15-24 years and is associated with an increase in
sexually transmitted infections, including HIV/AIDS among this young productive age category. However, no ade-
quate progress has been made in the reduction of these infectious diseases at the community level in South Africa.
In this study, we investigate the effect of neighbourhood and individual-level factors leading to two measures of risky
sexual behaviour; unprotected sex (non-condom use) and multiple sexual partnerships among young people. In this
study, the target for young people in the South African context was because the country has a youthful population.
Understanding the influence of neighbourhood and individual-level factors on the sexual behaviour of young people
can help them live healthy as they transition to adulthood. We utilized cross-sectional data from the most recent
South Africa Demographic and Health Survey, which was analyzed separately for males and females respectively, due
to the cultural differences in sexual practices observed in many communities in South Africa. Our results confirmed
an association between the neighbourhood and individual-level factors with youth engagement in risky sexual
behaviour in South Africa. These results, imply that there is a need to review policies regarding the community-based

South Africa.

interventions for sexual and reproductive health in other to reduce risky sexual behaviour among young people in

Background

Young people may appear to be in good health when
compared to other age groups, they face unique health
risks that may be detrimental not only to their immedi-
ate future but for the rest of their lives. Globally, it was
estimated that only 40% of youth use any form of contra-
ception, whereas 41.1% have had multiple sexual partners
[1-3]. Despite the social, economic, demographic and
health benefits of safe sex and adherence to consistent
condom use, which is vital in promoting young people’s
health and wellbeing. Estimates show that approximately
14 million young people die each year from Sexual and
Reproductive Health (SRH) challenges [4, 5]. Sub-Saha-
ran Africa (SSA) accounts for roughly 40% of the total [6,
7]. Furthermore, approximately 19 million new Sexually
Transmitted Infections (STIs) cases are reported each
year, with half of these cases occurring in youth aged
15-24 years [8]. It shows that the cause of this critical
health condition in young people is their involvement in
risky sexual behaviours [9, 10]. These behaviours include
unprotected sex (non-condom use), inter-generational
sex, early sexual debut, having multiple sexual partners
and transactional sex. It has further resulted in unin-
tended and early pregnancies for the females, increased
sexually transmitted infections (STIs), including HIV/
AIDS, among the youth (Fig. 1).

Risky sexual behaviour (unprotected sex and multiple
sexual partnerships) by the youth establish to be higher
in developing countries, especially in SSA, as compared
to the developed countries [11-13]. As a result of antici-
pated consequences of risky sexual practices, several gov-
ernments have resorted to creating awareness of risky

sexual behaviour among the youth, with a view of delay-
ing teenage pregnancies, reducing STIs, including HIV/
AIDS, morbidity and mortality, and creating employment
opportunities and education achievements among the
youth. Some studies on factors associated with youth’s
exposure to risky sexual behaviours in countries like
Nigeria, Ghana, Kenya, Uganda, Rwanda and the Central
African Republic [14-16]. The majority of these stud-
ies investigated the influence of individual-level factors
on adolescents” SRH [17-19]. Community poverty [20],
community education [21], community media expo-
sure to contraceptives [22], residential mobility [23, 24],
province/region of residence [25], rural/urban resident
[26], family structure [27], and ethnic diversity [28] are
some of the notable factors associated with young people
engagement in risky sexual practices.

Compared to some other countries bordering South
Africa, like Botswana, Namibia and Mozambique, where
statistics show that risky sexual behaviour among the
youth was 17%, 23% and 25%, respectively, the 2020 high
risks sexual report for South Africa was 27.8% [29-32].
It has led to high exposure to risky sexual behaviour and
associated consequences [22, 33]. Despite government
national programs and policies to address youths’ sexual
health, such as the National Youth Policy 2015-2019, the
Adolescent and Youth Policy 2012 and the National Stra-
tegic Plan for HIV/STIs and TB 2012-2016, to address
the health needs of young people, and improve condom
availability at the national level, youth in South Africa are
more likely to engage in risky sexual behaviour compared
to their adult counterparts [34—36].

The 2016 South Africa Demographic and Health sur-
vey (SADHS) reported contraceptive use among youth
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Fig. 1 Procedure for sample selection by gender

was lower than the married counterparts at 60% and
64.7%, respectively [37, 38]. Additionally, 27% of unmar-
ried young people were having sex without any protec-
tion [37], and 56% of females and 61% of males reported
having two or more sexual partners, which remains high
to address the high rate of teenage pregnancies and HIV
infections in South Africa. Risky sexual behaviour among
youth has increased from 10 to 25% in 1998 to 45% in
2016 [39, 40]. However, HIV infections among the gen-
eral population rise from 3.8 million in 2003 to 8.2 mil-
lion in 2021 [41], while unwanted pregnancies among the
youth rise from 30.2% in 2003 to 60% in 2021 [41, 42],
but only 27.1% used any form of protection during sexual
intercourse [37].

The study adopted socio-ecological and social disor-
ganisation models to investigate the role and respon-
sibilities of individual-level and neighbourhood-level
risky sexual behaviours on young people. Individuals
are viewed as nested within broader societal structures
in the models, which describe the interactive charac-
teristics of an individual and surroundings that under-
pin health outcomes [43, 44]. Ecological health research

models are multifaceted, focusing on environmental,
behavioural, and community policy decisions that assist
individuals in making better choices in their daily lives
[45]. They are unique in the study of overall mortal-
ity by taking the surroundings and their correlation to
people into account at the intrapersonal, interpersonal,
organizational, neighbourhood, and government policy
levels. Socio-ecological models have shown impres-
sive outcomes in attempting to prevent a wide range
of public health issues [43, 46]. The studies observed,
under socio-ecological models, that the social, physi-
cal, and cultural components of an environment have
an accumulated influence on health [43, 47]. He upheld
also that context is multifaceted because institutions
and neighbourhoods are incorporated into the broader
socio-economic structure, and also that the environmen-
tal context may significantly influence people’s health in
different ways depending on their unique traditions and
behaviours. Again, the social disorganization framework
has argued that neighbourhoods with social disorganisa-
tion defects provide young people with fewer educational
opportunities and a lack of employment opportunities
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to learn new skills or interact with positive adult role
models [48, 49]. Social disorganisation is defined as the
inability of community members to achieve shared val-
ues or to solve jointly experienced problems [50]. Prior
research in South Africa has established a link between
neighbourhood-level social disorganization and adoles-
cent high-risk sexual behaviour Multiple Sexual Partner-
ships [(MSP) and unprotected sex] [51-53]. These studies
do not investigate whether high-risk sex among youth is
associated with the neighbourhood and individual dif-
ferences within the communities. As a result, achieving
long-term health improvement is most effective when all
these factors (individual-level and neighbourhood-level
factors) are addressed at the same time.

In this study, adopting a multilevel approach allows for
an independent assessment of neighbourhood and indi-
vidual-level factors that may contribute to young peo-
ple’s continued exposure to high-risk sexual activities in
South Africa. Using the neighbourhood theory of social
disorganization. This study hypothesized that social dis-
organization as well as socio-ecological factors such
as neighbourhood poverty, residential mobility, ethnic
diversity, community media exposure to contraception.
In addition, a family structure such as female-headed
households, age, education attainments, and employment
status act as risk factors for young people’s exposure to
risky sexual behaviour. Therefore, we also hypothesized,
that the outcome would differ by region and place of resi-
dence, such as urban/rural settings due to differences in
cultural values and norms surrounding sexuality among
young people.

Methods

The data for this study came from the 2016 South Africa
Demographic Survey (SADHS). The 2016 SADHS was
a nationally representative survey with a two-stage
stratified sampling design. The SADHS 2016 is a cross-
sectional study conducted by Statistics South Africa
(Stats SA) in collaboration with the South African
Medical Research Council (SAMRC) at the request of
the National Department of Health (NDoH). The sur-
vey used the sampling frame from the Statistics South
Africa Master Sample Frame (MSF), which was created
using census 2011 enumeration areas (EAs). The census
has a geographical hierarchy structure that links enu-
meration areas to administrative boundaries, so informa-
tion is available in the survey at the municipal, district,
and provincial levels. The survey provides the National
Department of Health and policymakers with up-to-
date demographic and health indicators from males and
females. The full report includes a thorough explanation
of the survey’s research design and methodology [36].
The analyses for this study included a weighted sample
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of 3889 young people (females—2621 and males—1268)
who reported not being married at the time of the sur-
vey. The study relied on data from ‘young people; defined
as those aged 15-24, as defined by the World Health
Organization (WHO), and the term is used interchange-
ably with ‘adolescents’ and ‘youth’ [54]. Only the unmar-
ried youths who reported to have engaged in risky sexual
behaviours in the survey were included in the analysis.

Variables and their measurements
Dependent variables Risky sexual behaviours expose
youths to unwanted pregnancy or sexually transmitted
infections. In this study, we considered two dependent
variables of risky behaviours: (a) multiple sexual part-
ners and (b) unprotected sex. Youths were considered
to have engaged in risky sexual behaviours if they had
multiple sexual partners in the 12 months preceding the
survey and (b) unprotected sex without a condom in
their last sexual intercourse. These variables were con-
structed using two questions. First, youths were asked,
“how many sexual partners, excluding spouse, do you
have in the 12 months preceding the survey?” Multiple
sexual partners variable was coded “1” if the response to
this question was one or more partners, and if otherwise,
“0” Second, participants were asked, "Did you use a con-
dom during last sex with most recent partner?” Unpro-
tected sex variable was coded “1” if youths reported not
to use condom, and if otherwise, “0” The 12-month ref-
erence period was useful for capturing the most recent
behaviours and minimizing recall errors. The interest
on number of sexual partners was because multiple sex-
ual partnerships constitutes the key pathways through
which young people can contract STIs and HIV infec-
tions which spreading sporadically across South African
provinces.

Independent variables The independent variables
were categorize into two: individual and neighbourhood
level factors.

a. Individual-level factors. These factors included age,
employment status, educational attainment and
household size.

Individual factors which included youth’s age. For
instance, risky sexual behaviour have been docu-
mented to be more common among younger per-
sons than the older persons in the general population
[51], therefore, age was categorized as 15-17, 18—-19
and 20-24 years. Work status was assessed using a
dichotomous variable coded as ‘no’ or ‘yes. The rela-
tionship between work status and risky behaviour
can be difficult to predict at times because being
employed can increase the proclivity to engage in
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risky behaviour by increasing exposure to opportu-
nities that can be used to address occasional emo-
tional and/or economic needs. It has been dem-
onstrated that educational attainment is related to
young people’s sexual behaviours. Educated youth
are more likely to be aware of reproductive health
services, which may lead to healthier behaviours.
The educational level was classified as ‘primary or
less education, secondary education, or ‘higher edu-
cation’ Household size categorized as 1-4, 5-6 and
7+ members.
b. Neighbourhood factors.

These variables included: place of residence of was
categorized as “urban and rural” This was included
because studies in South Africa have shown that
youth in urban areas show higher levels for engag-
ing in positive sexual behaviour due to the high level
of campaigns around HIV/AIDS through the media,
access to condom, including the availability of public
washrooms, and easy access to sexual and reproduc-
tive health services, including ART. Province of resi-
dence (Western Cape, Eastern Cape, Northern Cape,
Free State, Kwazulu-natal, North West, Gauteng,
Mpumalanga and Limpopo). Community poverty:
This was calculated using the percentage of house-
holds in the wealth index’s poorest quintile. Previ-
ous research on the effect of wealth status on youth
sexual behaviour has yielded conflicting results.
Wealth can sometimes act as an enabler or compen-
satory factor, and the effects vary by gender. Com-
munity poverty was classified as ‘low” or ‘high’ Eth-
nic diversity was expressed as a mixture of physical,
behavioural, and cultural attributes. Also, it captures
both the number of different groups in an area and
the relative representation of each group [55]. It was
categorized as “homogenous and Heterogeneous”
Residential mobility/instability: this was measured
by percentage of residents in a community who have
moved from current place of residence five years
prior to the 2016 SADHS [56, 57]. It was categorized
as “No and Yes” The head of the household was used
as a proxy for family structure and was classified as
‘male headed’ or ‘female headed! Community literacy
level: the level at which a community can read and
write. This was categorized as “low and high” Con-
traceptive media exposure was measured by whether
respondents reported hearing contraceptives mes-
sages on the radio or TV or reading them in maga-
zines in the previous few months. A dichotomous
variable was created and coded ‘1’ if the respondent
answered ‘yes’ to at least two of the media forms and
‘0’ if they did not.
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Data analysis

In this study, the dataset were carefully checked for
missing values before the analyses which were excluded
and weighted with the appropriate sampling weights as
per the Demographic and Health Survey (DHS) sam-
pling scheme using Stata software (version 14). Data
analysis was done at three stages. At the first stage of
the analysis, we generated a descriptive survey of the
variables using frequency distributions for categori-
cal variables. At the second stage, we used a bivariate
multilevel logistic regression to investigate the associa-
tion between individual and neighbourhood-level fac-
tors with risky sexual behaviour and a p-value<0.05
set as a significant level at 95% confidence level. At
the third stage, a multivariate two-level mixed-effects
logistics regression model was applied to investigate
the effects of neighbourhood determinants on the two
outcome variables with youth at level 1 being nested
within neighbourhoods at level 2. The analysis at the
third stage took four models; model 1 (empty model)
was fitted without any of the explanatory variables to
test the random variability in the intercept and show
the total variance in exposure to risky sexual behaviour
(multiple sexual partners and non-condom use) among
the youth in different neighbourhoods. Model 2, inves-
tigated the effects of individual-level determinants.
Model 3 investigated the effects of neighbourhoods
and model 4 investigated the effects of both individual
and neighbourhood-level determinants interchangeably
with the results of fixed effects being shown as odds
ratios at 95% confidence level. The inter-cluster corre-
lation coefficient (ICC) for each model was calculated
to explain the proportion of variation and to compare
the successive models. These values were obtained
from ICC = 6%/ (80® 4 pm? /3), where o? is the estimated
community level variance while m? /3 is the household
variance. The Proportional Change in Variance (PCV)
was also computed for each model with respect to the
empty model to show the power of the factors in the
models in explaining the outcome variable. The PCV
was obtained from PCV=(V — Vi)/ Ve, where Ve is
variance of risky sexual behaviour in the empty model
and Vi is variance in successive models. The two-level
multilevel model with a binary response variable for a
youth i living in neighbourhood j, is represented as:

Log[rij/1 — mij] = B0 + B1X1ij + - - - + BnXnij + v0j + &ij

where: mij is the probability that the ith never-married
youth in the jth neighbourhood was engaged in risky
sexual behaviour (1 —ij) is the probability that he/she
was not involved in risky sexual behaviour, B0 is the log
odds of the intercept: B1, p2*, pm are the effect sizes by
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Table 1 Distribution of youth by background characteristics

Female (N=2621) Male (N=1268)

Freq Percent Freq Percent

Respondent’s age

15-17 904 34.49 419 33.04

18-19 557 2125 285 2248

20-24 1160 44.26 564 4448
Education attainments

Primary and less 157 5.99 172 13.56

education

Secondary 2306 87.98 1,045 8241

Higher 158 6.03 51 4.02
Employment status

No 2396 9142 1061 83.68

Yes 225 8.58 207 16.32
Household size

1-4 977 37.28 579 45.66

5-6 750 28.62 310 24.45

7+ 894 3411 379 29.89

Source: SADHS 2016

the individual and neighbourhood-level variables: X1ij,
X2ij, X1ij are the independent variables at individual and
neighbourhood level: v0 j and &ij are random errors at
neighbourhood and individual levels respectively.

Results

Distribution of individual-level characteristics

Table 1 presents the selected individual characteristic of
never-married youth 15-24 years who were nested within
750 communities with number of the youth ranges from
4 to 20 (average of 10). The results indicate that 44.3%
females and 44.5% males aged 20—24 years were reported
to have engaged in risky sexual behaviour within the
5 years prior the survey. The table further shows that 88%
females and 82% males of the youth with a secondary
education were exposed to risky sexual behaviour, 91.4%
female and 83.7% male youth were not employed. Addi-
tionally, 37.3% and 45.7% of the female and male youth
are from a household size of 1 to 4 members.

Distribution of neighbourhood-level characteristics

Table 2, indicates the distribution of the youth by
selected community characteristics. The table shows that
89.3% females and 91.1% males were from a homogenous
ethnic group, while half of the females’ respondents and
47.5% males’ youth were from a household headed by a
female. The results in the table also show that half (53.1%)
females and 46.8% male youth lived in rural areas, while
Kwazulu-natal province had the highest youth reported
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Table 2 Distribution  of
characteristics

respondent by  community

Female (N=2621) Male (N=1268)

Ethnic/Racial diversity

Homogenous 2340 89.28 1154 91.01

Heterogeneous 281 10.72 114 8.99
Family structure

Male 932 3556 602 4748

Female 1689 64.44 666 5252
Place of residence

Urban 1393 53.15 594 46.85

Rural 1228 46.85 674 53.15
Province of residence

Western cape 175 6.68 61 481

Eastern cape 349 1332 191 15.06

Northern cape 206 7.86 83 6.55

Free state 260 9.92 135 10.65

Kwazulu-natal 509 19.42 220 17.35

North west 218 832 123 9.7

Gauteng 206 7.86 99 7.81

Mpumalanga 331 12,63 154 12.15

Limpopo 367 14 202 15.93
Residential mobility

No 2071 79.02 997 78.63

Yes 550 2098 271 2137
Community poverty

Low 1441 54.98 665 5244

High 1180 45.02 603 47.56
Community media exposure to cp

Low 1124 42.88 493 38.88

High 1497 5712 775 61.12
Community education

Low 199 7.59 207 16.32

High 2422 92.41 1061 83.68

Source: SADHS 2016

to have engaged in risky sexual behaviour at 19.4%
females and 17.3% males’ respectively. The results fur-
ther shows that 20% females and 21.4% males highlighted
that they changed residence while more than half of both
youth who lived in a community that had a high propor-
tion of a high media exposure to contraceptive (57.2%
females and 61.2% males), high poverty (45% females and
47.6% males), and a high community education (7.6%
females and 16.3% males) respectively.

Bivariate analysis of risky sexual behaviour

The unadjusted odds ratio results in Table 3 indicate that
never-married youth aged 18—-19 or 20—24 years, females
working, those with a secondary or higher education
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Table 3 Association of risky sexual behaviour with selected characteristics
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Individual characteristics

Female
MSPs Unprotected sex
OR (95%Cl) OR (95%Cl)

Male

MSPs
OR (95%Cl)

Unprotected sex

OR (95%Cl)

Age
15-17Ref
18-19
20-24

Education attainment
Primary or less edu
Sec
Higher

Employment status
No
Yes

House size
1-4
5-6
7+

Family structure
Male
Female

Place of residence
Urban
Rural

Province of residence
Western cape
Eastern cape
Free state
Northern cape
Kwazulu-natal
North West
Gauteng
Mpumalanga
Limpopo

Ethnic diversity
Homogenous
Heterogeneous

Residential mobility
No
Yes

Community poverty
Low
High

Community media exposure to CP
Low
High

Community education
Low
High

1
4.34 (346-5.44)**
11.64 (9.46-14.32)***

1
1.79 (1.29-2.49)***
3.90 (243-6.28)***

1
3.06 (2.21-4.25)***

1
0.89 (0.74-1.08)
1.08 (0.89-1.29)*

1
147 (1.25-1.73)***

1
1.10 (0.94-1.29)**

1
2.76 (1.89-4.00)***
1.23 (0.82-1.84)*
1.36 (0.93-2.00)*
1.36 (0.96-1.92)
1.99 (1.83-2.99)***
2.23 (1.48-3.36)***
2.58 (1 77-3.76)***
7 )

0.88-1.82

1
043 (0.34-0.56)***

1
1.32 (1.09-1.60)**

1
1.26 (1.08-1.47)***

1
0.89 (0.76-1.04)*

1
0.95 (0.70-1.27)*

1
1.27 (0.89-1.78)
1.12 (0.83-1.50)*

1
1.98 (1.20-3.26)**
2.62 (1.40-4.88)**

1
0.92 (0.66-1.26)

1
0.83 (0.64-1.09)*
0.67 (0.52-0.86)***

1
091 (0.73-1.44)*

1
1.56 (1.27-1.92)***

1
1.02 (0.60-1.70)
0.72(0.39-1.33)
0.53 (0.29-0.95)**
1.12(0.67-1.87)
0.72 (0.40-1.28)
044 (0.24-0.79)**
0.75(0.44-1.27)
81 (0.47-1.40)

44 (0.97-2.13)*

1
0.77 (0.60-0.99)**

1
1.60 (1.30-1.98)***

1
0.64 (0.52-0.79)***

1
0.74 (0.50-1.09)*

1
4.05 (2.94-5.67)***
12.58 (9.24-17.13)***

1
2.86 (2.05-3.98)***
25.69 (7.69-85.95)***

1
3.76 (2.55-5.54)***

1
0.67 (0.50-0.89)**
0.76 (0.58-0.99)**

1
0.73 (0.58-0.92)**

1
0.90 (0.72-1.14)***

1
2,22 (1.23-4.10)***
1.39(0.72-2.71)**
140 (0.77-2.59)**
1.23 (0.69-2.16)**
1.87 (0.99-3.49)**
2.34(1.20-4.53)**
0.90-2.99)***
)

65 (
1.39 (0.70-2.46)***

1
043 (0.29-0.64)***

1
1,95 (1.45-2.63)***

1
1.14 (0.90-1.43)***

1
1.45 (1.15-1.82)***

1
1.60 (1.19-2.16)***

1
0.86 (0.48-1.51)
0.70 (0.43-1.15)*

1
340 (2.03-5.72)***
238 (1.07-530)**

1
1.25(0.82-1.89)

1
1.65 (1.06-2.57)**
1.63 (1.09-2.44)**

1
1.16 (0.83-1.62)**

1
1.22 (0.87-1.70)**

1
1.78 (0.72-4.16)**
0.74(0.25-2.18)**
0.77 (0.29-2.03)
0.93(0.37-2,29)*
0.36 (0.12-1.04)**
0.78 (0.29-2.10)*
0.68 (0.25-1.69)***
( )

0.76 (0.30-1.91)***

1
1.35 (0.70-2.50)**

1
1.10 (0.76-1.61)**

1
1.59 (1.14-2.22)***

1
0.50 (0.36-0.71)***

1
0.55 (0.35-0.86)**

Ref., reference category. *p <0.1; **p < 0.05; ***p <0.01
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attainments, coming from a female headed household,
those lived in rural areas, province of residence had
increased odds of multiple sexual partnerships. In addi-
tion, compared to those from a homogenous ethnic
group, or those who have not changed residence, or those
without media exposure to contraceptives were more
likely to have multiple sexual partners for both male
and female youth. Table 3, also indicate that youth aged
20-24 years, those with a secondary or higher education,
and those living in a household with 5-6 or 7+ members
were significantly likely not to use condom at their last
sexual activities for across gender.

Further, in regards to community factors, family struc-
ture (female headed home) in which male youth lived,
province of residence, ethnic diversity, residential mobil-
ity had increased odds of non-condom use among the
male youth, while ethnic diversity, residential mobility,
community poverty, media exposure to contraceptives
were highly associated with non-condom use among the
female youth.

Individual and neighbourhood level characteristics
associated with multiple sexual partnerships among the
youth

Table 4 shows the results of eight models, four mod-
els for each gender, which is female and male youths in
the exposure to have multiple sexual partners. Model 1
had only the dependent variable with the results show-
ing a statistically significant variability in the odds of
MSP between communities (t=0.41, p-value<0.001)
and (t1=0.74, p-value<0.001) for the females and males
respectively. The ICC in this model indicated that 48%
and 14% of the total variance in having multiple sexual
partners among the female and male youths was attrib-
uted between communities. In model 2, individual-level
variables were included. The results showed that the
age of the youths, employment status, and educational
attainment was significantly associated with multiple
sexual partners across gender. Meanwhile, only house-
hold size was not associated with male involvement in
MSP. The ICC in this model indicated that females 6%
and males 21% of the variation in multiple sexual part-
ners was attributed to differences across neighbourhoods
whereas a PCV implied that females 24% and males
47% of the variance in having multiple sexual partners
across neighbourhood was explained by these individual
characteristics.

In model 3, only neighbourhood level determinants
were added and results revealed that female youth resid-
ing in a female-headed home, province of residence,
ethnic diversity and community media exposure to con-
traceptives was positively associated with having mul-
tiple sexual partners. In addition, community poverty,
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residential mobility and residing in rural areas were
also positively associated with multiple sexual partners.
Province of residence, such as residing in Eastern Cape,
Northern Cape and Gauteng were positively associated
with having MSP among the male youths. Surprisingly,
male youth residing in a female-headed household, those
living in rural areas and ethnic diversity were not associ-
ated with having multiple sexual. Additionally, residential
mobility, media exposure to contraceptives, community
poverty, and community education was positively asso-
ciated with having multiple sexual partners among the
males. The ICC in this model showed that the differ-
ences between neighbourhoods accounted for 8% and
10% of the variation in having multiple sexual partners
among the female and male youth, while PCV indicated
that 86% and 29% of the neighbourhood variation in mul-
tiple sexual partnerships was explained by neighbour-
hood level characteristics for both female and male youth
respectively.

Model 4, included both the individual and neighbour-
hood level determinants. In this model, the variation
in the odds of exposure to multiple sexual partnerships
remained statistically significant for females (t=0.50,
p-value<0.001) and males (t=0.74, p-value<0.001)
with an estimated 10% and 14% variability in having
multiple sexual partners among female and male youth,
was attributed to differences between neighbourhoods.
Additionally, 100% and 51% of the variations in multiple
sexual partners across neighbourhoods are explained by
both individual and neighbourhood-level determinants
among the female and males respectively. The results in
model 4 show that an increase in youth’s age increases
the odds of having multiple sexual partners. Specifically,
female youth aged 20-24 years (AOR=12.08, CI=9.60—
15.19) and male youth aged 20-24 years (AOR=13.42,
CI=8.70-20.68) were more likely to have multiple sexual
partners compared to those less than 20 years. The result
also indicates that female youth (AOR=1.44, CI=0.99-
2.08) and male youth (AOR=2.05, CI=1.24-3.41) with
paid employment were more likely to have multiple sex-
ual partners compared to those not working. In terms of
education, female youth with higher education attain-
ment (AOR=1.36, CI=0.76-2.41) and male youth with
higher education attainment (AOR=6.50, CI=1.66—
25.56) had increased odds of exposure to having multiple
sexual partners. Additionally, for the neighbourhood fac-
tors, female youth who reported residing in a community
with a high poverty level likely (AOR=1.21, CI=0.95-
1.53), and male youths (AOR=1.18, CI=0.80-1.73)
were more to multiple sexual partners compared to
those reported to come from communities with low pov-
erty levels. The results in Table 4, further indicate that
female youth who have changed residences (AOR=1.09,
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Table 4 Multilevel mixed effects analysis of individual and neighbourhood factors associated with MSP among young male and

female
Variables Female Male
Model 1 Model 2 Model 3 (full Model 1 Model 2 Model 3 (full
model) model)
AOR (95% ClI) AOR (95% ClI) AOR (95% ClI) AOR (95% ClI) AOR (95% ClI) AOR (95% ClI)
Age
15-17RC 1 1 1 1
18-19 4.56 (3.58-5.82)*** 4.54 (3.58)*** 4.86 (3.23-7.29)*** 471 (3.16-7.03)***
20-24 12.62 (9.93-1602)*** 12.08 (9.60— 14.01 (9.09-21-59)*** 13.42 (8.70-20.68)***
15.19)***
Education
Primary or less education. RC 1 1 1
Secondary 1.21 (0.81-1.80) 142 (0.93-2.14)* 2.09 (1.34-3.28)*** 2.02 (1.25-3.26)***
Higher 1.01 (0.58-1.77) 1.36 (0.76-2.41) 7.12(1.88-21.03)** 6.50 (1.66-25.56)
Employment status
No RC 1 1 1 1
Yes 1.28 (0.89-1.85) 1.44 (0.99-2.08)* 1.56 (0.95-2.54) 2.05(1.24-341)**

Household number

1-4
4-5
74+
Family structure
Male headed
Female headed
Place of residence
Urban
Rural

Province of residence

Western Cape
Eastern Cape
Northern cape
Free State
Kwazulu-natal
Northern west
Guanteng
Mpumalanga
Limpopo
Ethnic diversity

Homogenous
Heterogenous

Community poverty

Low
High

1
3.05(0.83-1.32)
1.20 (0.97-1.50)*

1

1.37 (1.16-1.62)***

1
0.93 (0.75-1.15)

1

1.78 (1.65-2.71)**
1.06 (0.69-1.61)
0.88(0.57-1.35)
0.84 (0.56-1.26)
1.32(0.84-2.07)
1.45 (0.92-2.28)*
1.63 (1.05-2.54)*
0.79(0.51-1.24)

1

049 (0.35-0.67)***

1
1.11 (0.90-1.36)

Community media exposure to contraception

Low
High

Community education

Low
High

1
1.00 (0.44-1.20)

1
0.97(0.72-1.32)

1
1.07 (0.85-1.34)
1.16 (0.93-1.46)*

1
1.13(0.93-1.38)

1
0.98 (0.77-1.26)

1

1.88 (1.16-3.06)**
1.05 (0.65-1.70)
0.77 (047-1.26)
0.67 (041-1.06)
1.32(0.78-2.22)
1.33(0.79-2.23)
1/71(1.03-2.84)*
0.71(043-1.17)

1

042 (0.29-0.61)***

1
1.21 (0.95-1.53)

1
0.90 (0.74-1.10)

1
0.86 (0.59-1.24)

1
0.79(0.54-1.15)
0.80 (0.55-1.15)

1
0.73 (0.55-0.95)**

1
0.80 (0.56-1.15)

1

1.57 (0.71-3.46)
1.20(0.53-2.72)
0.90 (0.40-2.03)
0.76 (0.35-1.65)
0.94 (0.41-2.16)
1.16 (0.49-2.72)
0.95(043-2.12)
0.79(0.35-1.75)

1

0.33 (0.19-0.59)***

1
1.28(0.93-1.77)

1

1.74 (1.31-2.30)**

1
143 (1.01-2.04)*

1
0.83(0.57-1.21)
0.85(0.59-1.22)

1
0.90 (0.66-1.23)

1
0.99 (0.64-1.53)

1
3.27(1.28-8.33)*
1.66 (0.64-4.32)
1.57 (0.60-4.06)
0.85 (0.34-2.08)
1.26 (0.47-3.37)
1.66 (0.60-4.55)
1.40 (0.55-3.63)
0.94 (0.37-2.38)
1

0.24 (0.12-0.46)***

1
1.18 (0.80-1.73)

1
141 (1.01-1.97)**

1
1.30 (0.84-2.02)
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Table 4 (continued)
Variables Female Male
Model 1 Model 2 Model 3 (full Model 1 Model 2 Model 3 (full
model) model)
AOR (95% ClI) AOR (95% ClI) AOR (95% ClI) AOR (95% ClI) AOR (95% ClI) AOR (95% ClI)
Residential mobility
No 1 1 1 1
Yes 1.25(1.02-153)**  1.09 (0.86-1.38) 1.79 (1.25-2.54)*** 1.30 (0.86-1.73)
Random effects
Community vari- 046 (0.02)*** 0.48 (0.66)*** 0.50 (1.06)*** 094 (0.16)*** 0.61 (0.14)*** 0.74 (0.17)%**
ance (SE)
VPC=ICC (%) 0.060608 0.080608 0.10807 0.21295 0.10176 0.141975
Explained varia- — 2457 86 100 — 477182 2941192 1.515404
tion PCV (%)
Model fit statistics
Log Likelihood — 1467.84 — 1736.63 — 141081 — 667.542 — 799.985 — 636.892
AIC 2953.682 3507.252 2869.619 1353.083 1633.97 1321.783

Ref.,, reference category. *p <0.1; **p < 0.05; ***p <0.01

CI=0.86-1.38) and male youth (AOR=1.03, CI=0.86—
1.73) were more likely to engage in multiple sexual part-
nerships, while only community media exposure to
contraceptives (AOR=0.40, CI=0.74-1.10) were associ-
ated with lower odds of multiple sexual partners among
the female youth.

Individual and neighbourhood level characteristics

associated with unprotected sex among the youth

Table 5, shows the results of eight models, four mod-
els each in unprotected sex (non-condom use) for both
female and male youth. Model 1 had only the outcome
variable with the results showing a statistically signifi-
cant variability in the odds of condom use at the last sex
between communities, females (t=0.48, p-value <0.001)
and males (1=0.72, p-value<0.001) respectively. The
ICC in the model indicates that 6% and 8% of the total
variance in not using condoms among the female and
male youth was attributed between neighbourhoods.
In model 2 for both genders, individual-level determi-
nants were included. The results showed that age and
education attainments increase the odds of unprotected
sex for the female youth. For the male youth, employ-
ment status and household size increase the odds of
non-condom use. While working and household size
were not associated with unprotected sex among the
females. Only age was not associated with unprotected
sex among the male youth. The ICC in this model indi-
cated that 5% and 10% of the variation in unprotected
sex was attributed to differences across neighbourhoods
whereas PCV implied that 24% and 36% of the variance
in not using a condom during sexual activities across

neighbourhoods was explained by these individual char-
acteristics for the female and male youth respectively. In
model 3, only neighbourhood determinants were added
and the results revealed that female youth residing in a
female-headed home, residential mobility, and commu-
nity media exposure to contraceptives, community edu-
cation and the province of residence were associated with
unprotected sex among females and male youth. The ICC
in this model showed that the differences between neigh-
bourhoods accounted for 16% and 28% of the variation
in non-condom use among the female youth, while PCV
indicated that 76% and 79% of the neighbourhood vari-
ation in non-condom use was explained by neighbour-
hood level determinants for the female and male youth
respectively.

Model 4, included both the individual and neighbour-
hood-level determinants. In this model, the variation in
the odds of non-condom use remained statistically signif-
icant, female (1=0.19, p-value <0.001) and male (t=0.47,
p-value <0.001) with an estimated 11% and 43% variabil-
ity in non-condom use attributed to differences between
neighbourhoods with 86% of the variation in non-con-
dom use across neighbourhoods being explained by both
individual and neighbourhood-level determinants for
both male and female youth. The results in model 4 show
that an increase in age decreases exposure to unprotected
sex for the female youth (AOR=0.94, CI=0.68-1.29)
and male youth (AOR=0.94, CI=0.68-1.29) respec-
tively. For instance, female youth aged 18—19 years were
more likely (AOR=1.17, CI=0.81-1.69) male youth
(AOR=0.58, CI=0.31-1.09) to unprotected sex com-
pared to those more than 20 years. In terms of education
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Table 5 Multilevel mixed effects analysis of individual and neighbourhood factors associated with unprotected sex (condom use)
among young male and female

Variables Female Male
Model 1 Model 2 Model 3 (full model) Model 1 Model 2 Model 3 (full model)
OR (95% ClI) OR (95% Cl) OR (95% ClI) OR (95% Cl) OR (95% ClI) OR (95% Cl)
Age
-17RC 1 1 1 1

18-19 1.23 (0.86-1.77) 1.17 (0.81-1.69) 0.65 (0.35-1.22) 0.58 (0.31-1.09)

20-24 1.05 (0.76-1.44) 0.94 (0.68-1.29) 0.53 (0.29-0.93)** 0.46 (0.26-0.82)
Education

Primary or less edu RC 1 1 1 1

Secondary 1.80 (1.06-3.06)* 1.55 (0.89-2.67) 3.93 (2.19-7.05)*** 3.06 (1.62-5.77)%**

Higher 2.32 (1.19-4.54)** 1.70 (0.85-3.42) 2.80 (1.16-6.78)** 2(0.01-5.55)
Employment status

No 1 1 1 1

Yes 0.84 (0.59-1.18) 0.87 (0.61-1.23) 1.64 (1.02-2.63)** 1.54 (0.96-2.47)
Household number

1-4 1 1 1

4-5 0.83 (0.63-1.10) 0.86 (0.65-1.15) 1.69 (1.05-2.74)** 1.67 (1.04-2.68)*

74+ 0.68 (0.52-0.89)** 0.79 (0.59-1.03) 1.69 (1.09-2.63))** 1.69 (1.09-2.63)** 1.60 (1.03-2.48)**
Family Structure

Male 1 1 1 1

Female 1.19(0.93-1.50)* 1.15(0.89-1.46) 1.19(0.82-1.71) 1.09 (0.75-1.58)

Place of residence
Urban
Rural

Province of residence
Western Cape
Eastern Cape
Northern cape
Free State
Kwazulu-natal
Northern west
Guanteng
Mpumalanga
Limpopo

Ethnic diversity
Homogenous
Heterogenous

Community poverty
Low
High

Community media exposure to CP

Low
High

Community education
Low
High

Residential mobility
No
Yes

1
0.77 (0.58-1.03)

(0.63-2.11)
(0.87-3.13)
(0.84-3.10)
(0.52-1.73)
(0.75- 280)
(1.03-3.86)**
(0.83-2.87)
( )

1
1.
1
1
0.
1
1
1
1 0.82-2.97

16
65
61
95
46
99
54
56
1

0.58 (0.36-0.96)*

1
0.76 (0.58-1.00)*

1
1.38 (1.09-1.76)
7(0.78-1.74)

1
1.29 (0.99-1.70)

1
0.77 (0.58-1.03)

1

1.24 (0.68-2.26)
1.74(0.92-3.32)
1.69 (0.88-3.27)
1.03 (0.56-1.87)
1.56 (0.80-3.02)
2.06 (1.06-3.98)*
1.63 (0.87-3.04)
1.62 (0.85-3.09)

1
0.59 (0.36-0.97)*

1
0.79 (0.59-1.04)

1
1.37 (1.06-1.75)*

1
1.05 (0.69-1.59)

1
1.22(0.92-1.62)

1
0.90 (0.57-1.45)

1

0.69 (0.25-1.91)
1.28 (041-4.02)
1.13(0.39-3.32)
1.15 (0.40-3.22)
2.73(0.82-9.07)
1.16 (0.38-3.53)
1.53 (0.52-4.55)
1.44 (0.49-4.28)

1
0.71(0.32-1.57)

1
0.78 (0.50-1.19)

1

1.50 (1.04-2.19)**

1
1.55(0.96-2.49)

1
0.995 (0.62-1.46)

1
70.96 (0.59-1.54)

5(0.24-1.36)
6 (0.56— 304)
2(0.38-2.04)
2(0.38-2.07)
7(0.77-8.05)
4(0.29-2.88)
8(0.55-3.01)
T )

1
0.
1
1.
1
2.
1.
1
1 046-3.04

5
2
1
0
6
1
4
4

1
0.69 (0.47-1.03)

1
0.88(0.41-1.02)

1
1.31(1.05-0.91)

1
1.33(0.86-0.23)

1
0.10(0.54-0.52)
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Variables Female Male
Model 1 Model 2 Model 3 (full model) Model 1 Model 2 Model 3 (full model)
OR (95% Cl) OR (95% Cl) OR (95% ClI) OR (95% Cl) OR (95% Cl) OR (95% Cl)
Random effects
Community variance 042 (0.13)*** 0.23 (0.20)*** 0.19 (0.25)*** 0.56 (0.28)*** 0.31(0.42)** 047 (0.38)*
(SE)
VPC=ICC (%) 0.051111 0.016046 0.011144 0.088115 0.028488 043883
Explained variation 2458531 76.32492 83.55648 36.18729 79.36892 86.67462
PCV (%)
Model fit statistics
Log Likelihood —974.343 — 954328 — 949.757 — 405.574 — 404.592 0.032714
AIC 1966.686 1942.656 1947514 829.147 843.1848 844.245

Ref., reference category. *p <0.1; **p < 0.05; ***p <0.01

attainment, results indicate that female youth with sec-
ondary education (AOR=1.55, CI=0.89-2.67) or higher
education (AOR=1.70, CI=0.85-3.42) had increased
odds of non-condom. Results further indicate that
male youth with a secondary education (AOR=3.06,
CI=2.19-7.05) or a higher education (AOR=2.12,
CI=0.01-5.55) had increase odds of unprotected sex.
In addition, the neighbourhood effects show that female
youth who reported residing in a female-headed house-
hold (AOR=1.15, CI=0.89-1.46), community education
(AOR=1.05, CI=0.69-1.59), those exposed to media
on contraceptive use (AOR=1.37, CI=1.06-1.75), resi-
dential mobility (AOR=1.22, CI=0.92-1.62) were more
likely not to use a condom while residing in Gauteng
province were double likelihood (AOR=2.06, CI=1.06—
1.59) of non-condom use among the female youth. For
the male youth, the neighbourhood effects show that
residing in a female-headed household (AOR=1.09,
CI=0.75-1.58), community education (AOR=1.33,
CI=0.86-0.23), those exposed by media to contracep-
tive use (AOR=1.31, CI=1.05-0.91), were more likely
not to use a condom during sexual activities, while
residing in North West province were double likelihood
(AOR=2.67, CI=0.77-8.05) of non-condom use among
the male youth.

Discussion

In this study, we investigated neighbourhood and individ-
ual-level determinants of risky sexual behaviours among
never-married youth aged 15-24 years in South Africa.
Our results showed that both individual and neighbour-
hood level factors were significant in explaining the fac-
tors associated with exposure to risky sexual behaviour
among youth in South Africa. Results further showed
that the age of the youth (males and females), employ-
ment status, household size, ethnic diversity, community

media exposure to contraceptives, family structure
(female-headed home), residential mobility and province
of residence had a significant association with risky sex-
ual behaviours among the youth.

The results show that older youth are more likely to
have multiple sexual partners compared to younger ado-
lescents. Specifically, youth aged 18-24 years engaged in
multiple sexual partners than those aged 15-17 years.
The explanation for these age differentials could be attrib-
uted to the fact that older youth assumed to have had
more knowledge of the most common infections associ-
ated with sexual risk practices. This was evident in a study
done on young people in Zimbabwe [58], which reported
that young adults over 20 years reported having engaged
in risky sexual activities. The finding was attributed to
having confidence in making decisions about their sex-
ual lives. Unlike young people below 20 years that were
afraid to report involvement in risky sexual activities, due
to avoid being identified by a closed relatives within their
community. Which most times, frowned at premarital
sex or if they are still living in a household with family
members who are unaware of their sexual activities. In
South Africa, the consequences of under-reporting risky
sexual behaviour among the younger youth aged 10 to
19 years were due to abuse and discrimination against
teenage sex within the communities. Most especially if
they are still living in a household with family members
who are unaware of their sexual activities. Therefore,
without complete and accurate information about the
sexual risks involvement among young people, efforts to
protect and prevent the spread of sexual infections will
be severely challenged.

Our results also indicate that highly educated youth
were more likely to engage in risky sexual behaviour than
less educated ones. The possible explanation for these
results could be that education empowers young people
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with information and increases bargaining power in deci-
sion making in a sexual relationship. However, in South
Africa, low utilization of knowledge obtained in schools
among this young population is not entirely unaccepted
as a recent cross-sectional study of the population shows
that 87.3% of the participants engaged in risky sexual
activities [59]. Therefore, more studies are needed to
investigate factors that may increase the risk for HIV
among educated youth, especially, because they know
and are aware of the consequences of HIV infections.

Meanwhile, reported multiple sexual partnerships
was associated with an increased risk of HIV infec-
tions among the female youth. For instance, female
youth residing in a household with five members and
above increased the odds likelihood of multiple sex-
ual partnerships by three times. These odds are high
compared to a study conducted on female youth aged
15-24 years in Zambia, which showed odds likelihood
of having multiple sexual partners by 1% from a house-
hold of 5 members and above [60]. This study reveals a
negative association between lack of household sup-
ports and risky sexual practices. This lack of household
support especially living in a household with more than
five members and above was more evident among the
female youth. Other studies have attributed that lack of
food, materials and housing distress are risks factors for
risky sexual involvements among females [61-64]. The
consequence of these findings from extant literature is
the opportunities offered by other environments (e.g.,
schools, clubs, etc.) to this young female population to
engage in risky sexual behaviour. For instance, the school
environment could provide a female student with free-
dom to “fly out of the cage” which could encourage her
to have multiple sexual partners to “meet up” with her
desired “lifestyles” on campus.

Moreover, our findings indicate that community pov-
erty is a predominant factor in youth desires to engage
in risky sexual behaviour. Male and female youth liv-
ing in communities marked by high poverty were more
likely to engage in risks sexual activities compared to
those who lived in communities with low poverty, and
this finding corroborated with other studies [20, 26-28,
65]. The possible explanation for these findings is that
poor communities may offer opportunities for lack of
access to healthcare, food and housing, school drop-
out, unemployment due to lack of education and fur-
ther engenders lack of supervision and monitoring of
youth activities. These findings imply that youth living
in a poor community may not have adequate knowledge
and information to protect themselves from the conse-
quences of risky sexual behaviour. Thus, without com-
plete and accurate information about risks associated
with youth sexual and reproductive health, government
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efforts to protect the youth and prevent the spread of
HIV infections at the community level will be severely
challenged.

In communities with residents having a history of
residential mobility increased the odds of young peo-
ple engaging in risky sexual activities. Our findings are
in line with other studies, which shows that residential
instability comes with “cutting of social connections”
to friends and support networks, excessive change of
schools with a diversity of cultural norms and values
that encourage young people to engage in risky sexual
behaviour [23, 24, 66]. Consequently, constant change
of residence could heighten exposure to engage in
risky sexual behaviour among the youth, thus increas-
ing HIV infection risks among them. These findings
suggest that much need to be done on the effects of
fragmented education on youth sexual behaviour in
South Africa.

Concerning community education, youth from a com-
munity with a higher proportion of inhabitants who can
read and write were more likely to engage in risky sexual
behaviour. This result is surprising because a commu-
nity with a high proportion of literate parents may pro-
vide information on positive sexual behaviour among the
youth. The possible explanation for this finding is that
progress on the policies and programs of adolescent sex-
ual health in South Africa, may not be monitored at the
community levels. Imply a need to set up a committee
that will educate the youth on the risk of sexual practices,
especially at the community square where they usually
congregate. Our study partly corroborated with other
studies [21, 22].

Our findings show that youth who indicated that
they reside in a female-headed home were more likely
to engage in risky sexual behaviour than those from the
male-headed household. In South Africa, a recent pub-
lication shows that 41.8% of households were female-
headed, with Eastern Cape Province having the highest
proportion with over 50% female-headed households
residing in the rural area [41]. This finding may be
due to an increase in divorce and single-parent fami-
lies. Although the divorce rate in South Africa is low
at 17.6%, however, almost one in five marriages end up
in divorce [41]. Although awareness about sexual risks
reduction is high in South Africa, the knowledge is not
well utilized due to limited monitoring and control of
youth activities at the community level. These findings
have great implications for STIs prevention among the
youth, especially females, who might not be closely
monitored by their mothers, unlike their male coun-
terparts. This is because there is a tendency for young
females to meet with their sexual partners outside their
homes than the male youth, who most often invite their
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sexual partners outside to the family. Similar studies
have documented how coming from a disrupted family
encourage young people to engage in risky sexual activi-
ties [27, 67].

Although the association between individual access to
reproductive health and condom availability by young
people is high, we found that community media expo-
sure to contraceptive use is associated with risky sexual
behaviour. Youth in communities with a high media
exposure to contraceptive messages (through Radio, TV,
Newspapers etc.) had an increased odds of exposure to
risky sexual behaviour by 1% across gender. Though,
the percentage is low compared to a study conducted
in Nigeria which showed about 3% of youth with expo-
sure to mass media engaged in risky sexual activities
[68]. This finding suggests that mass media campaigns
and community gathering activities can help to increase
awareness of risky sexual behaviour among youth. This
finding is corroboration with other studies [22, 68] on
media exposure to risky sexual behaviour among youth
in sub-Saharan Africa.

Strength and limitations of this study

The strength of this study is that it uses a nationally
representative sample of never-married young peo-
ple. Furthermore, the use of a multilevel analytical
approach demonstrates the contribution of the neigh-
bourhood and individual-level factors. And investi-
gating variations in youth engagement in risky sexual
behaviour was attributed to the neighbourhood and
individual-level factors. However, because this is a
cross-sectional study, we cannot determine causation.
Nonetheless, our findings demonstrate the neighbour-
hood and individual-level factors associated with risky
sexual behaviour in South Africa and the variations in
risks of sexual behaviour involvement associated with
neighbourhood differences. As a result, these find-
ings are critical for developing communities-specific
interventions that may lead to awareness of the dan-
gers of high-risk sexual practices. The study is based
on a quantitative survey, so it overlooks the qualitative
neighbourhood and individual aspects of risky sexual
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behaviour. The study suggests that future studies will
look at these aspects.

Conclusion

This study revealed that about 56% of females and
61.7% of male youth had multiple sexual partners,
while 39.4% of females and 23.2% of males had unpro-
tected sex (not using a condom). Therefore, both
neighbourhood and individual-level characteris-
tics were important in explaining the involvement
of young people in risky sexual behaviour in South
Africa. We find that 4—10% of the variability in sexual
risk-taking may be attributed to differences between
communities, while 24—86% of the variations in risky
sexual activities across communities is due to neigh-
bourhoods and individual-level factors. Meanwhile,
the neighbourhood and individual predisposing fac-
tors in sexual risk behaviours were: being older than
20 years, educated youth, employed/working, residing
in a household with five members and above. Others
were: ethnic diversity, male/female youth, living in a
female-headed home, residential instability, and media
exposure to contraceptives were all associated with
risky sexual behaviour among never-married youth
in South Africa. This study recommended that sexual
risk reduction programs ought to be advanced con-
sidering the specific cultural environment due to the
residential location or ethnic/race affiliation. These
can be achieved by using strategies that encourage
communities to challenge the social disorganisation
factors that may expose young people to risky sexual
behaviour. The engagement of stakeholders at the
community levels is necessary for achieving this rec-
ommendation. Therefore, it presumes a wide dispar-
ity between the neighbourhood and individual-level
factors and risky sexual behaviour among young peo-
ple that need to be bridged. There is a need to review
policies regarding sexual and reproductive health and
sexuality education at the community levels among
youth in South Africa.
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Appendix 1 Variable name and classifications

S/No Types of Name of Questions Code
variable variable
1 Dependent Multiple Youths were ~ Coded "1" if the
sexual part- considered response to this
nerships asked ifthey  question was
had multiple  one or more
sexual part- partners, and if
ners in the otherwise, 0"
12 months
preceding the
survey
2 Dependent Unprotected  Did you use Unprotected
sex (non- a condom sex variable
condom) during last was coded "1"if
sex with youths reported
most recent  not to use
partner? condom, and if
otherwise, 0"
3 Independent  Age Youth were Age was
asked the categorized as
aged category 15-17,18-19
they belong  and 20-24 years
4 Independent  Education Youths were  The educational
attainment asked if they  attainment was
were employ-  classified as
ment ‘primary or less
education, "sec-
ondary educa-
tion, or 'higher
education
5 Independent  Employment  Youths were  Coded as'no’
status asked if they  or'yes’
were employ-
ment
6 Independent  Household Categorized as
size 1-4, 5-6 and
7+ members
7 Independent  Place of Rural or urban  Categorized
residence residence as“urban and
rural”
8 Independent  Province of The geo- Western Cape,
residence graphical Eastern Cape,
location of the Northern Cape,
respondent Free State,
Kwazulu-natal,
North West,
Gauteng, Mpu-
malanga and
Limpopo
9 Independent  Community ~ This was Classified as
poverty calculated ‘low’or 'high
using the
percentage of
households
in the wealth
index’s poor-

est quintile
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S/No Types of
variable

Name of
variable

Questions

Code

10 Independent

11 Independent

12 Independent

13 Independent

14 Independent

Ethnic/racial
diversity

Residential
mobility/insta-
bility:

Family struc-
ture

Community
literacy level

Contracep-
tive media
exposure

This will be
derived from
the popula-
tion group
while ethnic
heterogene-
ity will be

an index of
ethnicity
derived from
the home
language
spoken

This was
measured by
percentage of
residents in a
community
who have
moved from
current place
of residence
five years prior
tothe 2016
SADHS

Sex of head of
household

The level
atwhicha
community
can read and
write

This

was measured
by whether
respondents
reported
hearing con-
traceptives
messages on
the radio or
TV or read-
ing them in
magazines in
the previous
few months

Categorized as
“homogenous
and Heteroge-
neous

Categorized as
“No and Yes"

classified as
‘male headed'or
‘female headed’

Categorized as
“low and high”

Coded1"if the
respondent
answered ‘yes'
to at least two
of the media
forms and‘0"if
they did not

Abbreviations

AIDS: Acquired immunodeficiency virus; aOR: Adjusted odds ratio; BCC: Behav-
joural change and communication; DHS: Demographic and health survey; HIV:
Human immunodeficiency virus; MSP: Multiple sexual partnerships; NDoH:
National Department of Health; OR: Unadjusted odds ratio; RC: Reference cat-
egory; RSB: Risky sexual behaviour; SADHS: South African Demographic and
Health Survey; SAMRC: South African Medical Research Council; SDT: Social
disorganisation theory; SSA: Sub-Saharan Africa; Stats SA: Statistics South
Africa; STIs: Sexually transmitted infections; VPC: Variance partition coefficient;
WHO: World Health Organization.



Odimegwu and Ugwu Reproductive Health (2022) 19:119

Acknowledgements

The authors of this paper acknowledge DHS for freely providing data to con-
duct this research. We will also like to acknowledge the COVID 19 Africa Rapid
Grant Fund under the auspices of the Science Granting Councils Initiative in
Sub-Saharan Africa.

Appreciations

The authors are grateful to Statistics South Africa (Stats SA), South African
Medical Research Council (SAMRC) and National Department of Health
(NDoH) for making South Africa Demographic and Health Survey (SADHS)
datasets publicly available that made this study possible.

Author contributions

COO: Conceived the study and revised for important intellectual inputs; NHU
downloaded, analysed the data, interpretation, and drafting the manuscript.
All authors read and approved the final manuscript.

Authors’ information

COO is a Professor of the Demography and Population Studies (DPS) pro-
gramme at the University of the Witwatersrand, Johannesburg, South Africa,
NHU is a doctoral candidate in the Demography and Population Studies,
(DPS) programme at the University of the Witwatersrand and a lecturer at the
University of Nigeria, Enugu Campus, Nigeria.

Funding

This work was carried out under the COVID-19 Africa Rapid Grant Fund sup-
ported under the auspices of the Science Granting Councils Initiative in Sub-
Saharan Africa (SGCI) and administered by South Africa’s National Research
Foundation in collaboration with Canada’s International Development
Research Center (IDRC), The Swedish International Development Cooperation
Agency (Sida), South Africa’s Department of Science and Innovation (DSI), the
Fons de Recherche due Quebec (FRQ), the United Kingdom'’s Department of
International Development (DFID), United Kingdom Research and Innovation
(UKRI) through the Newton Fund, and the SGCI participating councils across
15 countries in sub-Saharan Africa.

Availability of data and materials
South Africa Demographic and Health Survey (2016) datasets are freely avail-
able at https://www.dhsprogram.com/data/dataset.

Declarations

Ethics approval and consent to participate

The data used for the analysis was obtained from a secondary datasets

from South Africa, with all identifier information removed. The survey was
approved by the Ethics Committee of the Micro at Calverton in the USA and
by the National Ethics Committee of each of the countries surveyed. All study
participants gave informed consent before participation and all information
was collected confidentially. The datasets were downloaded from the DHS
website and the data is publicly available and unrestricted re-use for further
analysis by researchers is permitted via open-license. Requisite permission in

accessing and usage of dataset was obtained from the MEASURE-DHS archive.

All methods used in this study are in compliance with the Statistics South
Africa (Stats SA) guidelines.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Demography and Population Studies Programme, Schools of Public Health
and Social Sciences, University of the Witwatersrand, Johannesburg, South
Africa. ?Institute for Development Studies, University of Nigeria, Enugu Cam-
pus, Nigeria.

Received: 10 January 2022 Accepted: 5 April 2022
Published online: 12 May 2022

Page 16 of 18

References

1. Darroch JE, Woog V, Bankole A, Ashford LS. ADDING IT UP: costs and ben-
efits of meeting the contraceptive needs of adolescents. 2018; https://
www.guttmacher.org/adding-it-up.

2. United Nations Children’s Fund. For Every Child, End AIDS. In: Seventh
stocktaking report. New York: The United Nations Children’s Fund. p. 2016.
https://data.unicef.org/wpcontent/uploads/2016/12/HIV-and-AIDS-
2016Seventh-Stocktaking-Report.pdf.

3. Olika AK, Kitila SB, Terfa YB, et al. Contraceptive use among sexually active
female adolescents in Ethiopia: trends and determinants from national
demographic and health surveys. Reprod Health. 2019;18:104. https://doi.
0rg/10.1186/512978-021-01161-4.

4. Liang M, Simelane S, Fillo GF, Chalasani S, Weny K, Canelos PS, Jenkins L,
Moller A, Chandra-Mouli V, Say L, Michielsen K, Engel DMC, Snow R.The
state of adolescent sexual and reproductive health. J Adolesc Health.
2019;65(6):53-15. https://doi.org/10.1016/j jadohealth.2019.09.015.

5. Pandey PL, Seale H, Razee H. Exploring the factors impacting on access
and acceptance of sexual and reproductive health services provided
by adolescent-friendly health services in Nepal. PLoS ONE. 2019;14(8):
€0220855. https://doi.org/10.1371/journal.pone.0220855.

6. Morris JL, Rushwan H. Adolescent sexual and reproductive health: the
global challenges. Int J Gynecol Obstet. 2015;131(s1):540-2.

7. Yakubu |, Salisu WJ. Determinants of adolescent pregnancy in sub-Saha-
ran Africa: a systematic review. Reprod Health. 2018;15:15. https://doi.org/
10.1186/512978-018-0460-4.

8. Amare H, Azage M, Negash M, Getachew A, Desale A, Abebe N. Risky
sexual behavior and associated factors among adolescent students in
Tana Haik high school, Bahir Dar, Northern Ethiopia. Int J HIV/AIDS Prev
Educ Behav Sci. 2017;3(4):41-7.

9. BalaS, Kangethe S. Interplay between substance use and health: behav-
joural dynamics among female adolescents in Butterworth, South Africa.
Soc Work. 2020;56(4):447-59. https://doi.org/10.15270/56-4-886.

10. Morison T, Herbert S. Rethinking ‘Risk’in sexual and reproductive health
policy: the value of the reproductive justice framework. Sex Res Soc
Policy. 2019;16:434-45. https://doi.org/10.1007/s13178-018-0351-z.

11. United Nations Population Fund (UNFPA) and ICPD25. Sexual and
Reproductive Health and Rights: an essential element of Universal Health
Coverage. Integrated definition of sexual and reproductive health and
rights. https://www.unfpa.org/sites/default/files/pub-pdf/UF_Suppl
ementAndUniversalAccess_30-online.pdf.

12. Wado YD, Bangha M, Kabiru CW, Feyissa GT. Nature of, and responses
to key sexual and reproductive health challenges for adolescents in
urban slums in sub-Saharan Africa: a scoping review. Reprod Health.
2020;17:149. https://doi.org/10.1186/512978-020-009985.

13. Seidu AA, Ahinkorah BO, Dadzie LK, et al. A multi-country cross-sectional
study of self-reported sexually transmitted infections among sexually
active men in sub-Saharan Africa. BMC Public Health. 2020,20:1884.
https://doi.org/10.1186/512889-020-09996-5.

14. Zgambo M, Kalembo FW, Mbakaya BC. Risky behaviours and their
correlates among adolescents living with HIV in sub-Saharan Africa: a
systematic review. Reprod Health. 2018;15:180. https://doi.org/10.1186/
$12978-018-0614-4.

15. Morhason-Bello IO, Kabakama S, Baisley K, Francis SC, Watson-Jones D.
Reported oral and anal sex among adolescents and adults reporting het-
erosexual sex in sub-Saharan Africa: a systematic review. Reprod Health.
2019;16:48. https://doi.org/10.1186/512978-019-0722-9.

16. Ahinkorah BO, Kang M, Perry L, Brooks F, Hayen A. Prevalence of first
adolescent pregnancy and its associated factors in sub-Saharan Africa: a
multi-country analysis. PLoS ONE. 2021;16(2): €0246308. https://doi.org/
10.1371/journal.pone.0246308.

17. Challa S, Manu A, Morhe E, Dalton VK, Loll D, Dozier J, Zochowski MK,
Boakye A, Adanu R, Hall KS. Multiple levels of social influence on adoles-
cent sexual and reproductive health decision-making and behaviors in
Ghana. Women Health. 2018;58(4):434-50. https://doi.org/10.1080/03630
242.2017.1306607.

18. Asrese K, Mekonnen A. Social network correlates of risky sexual behavior
among adolescents in Bahir Dar and Mecha Districts, North West Ethio-
pia: an institution-based study. Reprod Health. 2018;15:61. https://doi.
0rg/10.1186/512978-018-0505-8.

19. Vongxay V, Albers F, Thongmixay S, Thongsombath M, Broerse JEW, et al.
Sexual and reproductive health literacy of school adolescents in Lao PDR.


https://www.dhsprogram.com/data/dataset
https://www.guttmacher.org/adding-it-up
https://www.guttmacher.org/adding-it-up
https://data.unicef.org/wpcontent/uploads/2016/12/HIV-and-AIDS-2016Seventh-Stocktaking-Report.pdf
https://data.unicef.org/wpcontent/uploads/2016/12/HIV-and-AIDS-2016Seventh-Stocktaking-Report.pdf
https://doi.org/10.1186/s12978-021-01161-4
https://doi.org/10.1186/s12978-021-01161-4
https://doi.org/10.1016/j.jadohealth.2019.09.015
https://doi.org/10.1371/journal.pone.0220855
https://doi.org/10.1186/s12978-018-0460-4
https://doi.org/10.1186/s12978-018-0460-4
https://doi.org/10.15270/56-4-886
https://doi.org/10.1007/s13178-018-0351-z
https://www.unfpa.org/sites/default/files/pub-pdf/UF_SupplementAndUniversalAccess_30-online.pdf
https://www.unfpa.org/sites/default/files/pub-pdf/UF_SupplementAndUniversalAccess_30-online.pdf
https://doi.org/10.1186/s12978-020-009985
https://doi.org/10.1186/s12889-020-09996-5
https://doi.org/10.1186/s12978-018-0614-4
https://doi.org/10.1186/s12978-018-0614-4
https://doi.org/10.1186/s12978-019-0722-9
https://doi.org/10.1371/journal.pone.0246308
https://doi.org/10.1371/journal.pone.0246308
https://doi.org/10.1080/03630242.2017.1306607
https://doi.org/10.1080/03630242.2017.1306607
https://doi.org/10.1186/s12978-018-0505-8
https://doi.org/10.1186/s12978-018-0505-8

Odimegwu and Ugwu Reproductive Health

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

(2022) 19:119

PLoS ONE. 2019;14(1):e0209675. https://doi.org/10.1371/journal.pone.
0209675.

Mutumba M, Wekesa E, Stephenson R. Community influences on modern
contraceptive use among young women in low and middle-income
countries: a cross-sectional multi-country analysis. BMC Public Health.
2018;18:430. https://doi.org/10.1186/512889-018-5331-y.

Abdul R, Gerritsen AAM, Mwangome M, Geubbels E. Prevalence of self-
reported symptoms of sexually transmitted infections, knowledge and
sexual behaviour among youth in semi-rural Tanzania in the period of
adolescent friendly health services strategy implementation. BMC Infect
Dis. 2018;18:229. https://doi.org/10.1186/512879-018-3138-1.

Govender D, Naidoo S, Taylor M. "My partner was not fond of using
condoms and | was not on contraception”: understanding adoles-

cent mothers'perspectives of sexual risk behaviour in KwaZulu-Natal,
South Africa. BMC Public Health. 2020,20:366. https://doi.org/10.1186/
512889-020-08474-2.

Dias S, Gama A, Loos J, Roxo L, Simdes D, et al. The role of mobil-

ity in sexual risk behaviour and HIV acquisition among sub-Saharan
African migrants residing in two European cities. PLoS ONE. 2020;15(2):
€0228584. https://doi.org/10.1371/journal.pone.0228584.

Dzomba A, Tomita A, Govender K, Tanser F. Effects of migration on risky
sexual behavior and HIV acquisition in South Africa: a systematic review
and meta-analysis, 2000-2017. AIDS Behav. 2019;23:1396-430. https://
doi.org/10.1007/510461-018-2367-z.

Odimegwu C, Somefun O, Chisumpa V. Regional differences in positive
sexual behaviour among youth in sub-Saharan Africa. J Biosoc Sci.
2019;51(2):254-72. https://doi.org/10.1017/5002193201800010X.
Nabaggala MS, Reddy T, Manda S. Effects of rural-urban residence and
education on intimate partner violence among women in Sub-Saharan
Africa: a meta-analysis of health survey data. BMC Womens Health.
2021;21:149. https.//doi.org/10.1186/512905-021-01286-5.

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

Benner AD, Wang Y, Shen Y, Boyle AE, Polk R, Cheng Y-P. Racial/ethnic dis-
crimination and well-being during adolescence: a meta-analytic review.
Am Psychol. 2018;73(7):855-83. https://doi.org/10.1037/amp0000204.
Mmopelwa D, Morrissey O, Owens T. HIV/AIDS and sexual behaviour in
Botswana. 2021.

Seidu AA, Ahinkorah BO, Ameyaw EK, et al. Risky sexual behaviours
among school-aged adolescents in Namibia: secondary data analyses

of the 2013 Global school-based health survey. J Public Health (Berl).
2021;29:451-61. https://doi.org/10.1007/510389-01901140-x.

Pengoid S, Peltzer K. Sexual risk behaviour and its correlates among ado-
lescents in Mozambique: results from a national school survey in 2015.
SAHARA-J J Soc Aspects HIV/AIDS. 2021;18(1):26-32. https://doi.org/10.
1080/17290376.2020.1858947.

James S, Pisa PT, Imrie J, Beery MP, Martin C, Skosana C, Delany-Moretlwe
S. Assessment of adolescent and youth friendly services in primary
healthcare facilities in two provinces in South Africa. BMC Health Serv
Res. 2018;18(1):1.

Shamu S, Khupakonke S, Farirai T, et al. Knowledge, attitudes and
practices of young adults towards HIV prevention: an analysis of baseline
data from a community-based HIV prevention intervention study in two
high HIV burden districts, South Africa. BMC Public Health. 2020;20:1249.
https://doi.org/10.1186/512889-020-09356-3.

Ajayi Al, Ezegbe HC. Association between sexual violence and unin-
tended pregnancy among adolescent girls and young women in

South Africa. BMC Public Health. 2020;20:1370. https://doi.org/10.1186/
512889-020-09488-6.

Biney E, Ewemooje OS, Amoateng AY. Predictors of sexual risk behaviour
among unmarried persons aged 15-34 years in South Africa. Soc Sci J.
2020. https://doi.org/10.1080/03623319.2020.1727225.

Ntloko Z, Kheswa J. Parental emotional attachment and sexual behaviour
of female adolescents in Eastern Cape, South Africa. Int J Soc Sci Human-
ity Stud. 2018;10(1):346-68.

National Department of Health (NDoH), Statistics South Africa (Stats SA),
South African Medical Research Council (SAMRC), and ICF. 2018. South
Africa Demographic and Health Survey 2016 Key Findings. Pretoria, South
Africa, and Rockville, Maryland, USA: NDoH, Stats SA, SAMRC, and ICF.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

Page 17 of 18

Chersich MF, Wabiri N, Risher K, Shisana O, Celentano D, Rehle T, Evans
M, Rees H. Contraception coverage and methods used among women
in South Africa: a national household survey. SAMJ South Afr Med J.
2017;107(4):307-14.

Eaton L, Flisher AJ, Aarg LE. Unsafe sexual behaviour in South African
youth. Soc Sci Med. 2003;56(1):149-65. https://doi.org/10.1016/50277-
9536(02)00017-5.

National Department of Health (NDoH), Statistics South Africa (Stats SA),
South African Medical Research Council (SAMRC), and ICF. 2019. South
Africa Demographic and Health Survey 2016. Pretoria, South Africa, and
Rockville, Maryland, USA: NDoH, Stats SA, SAMRC, and ICF.

National Department of Health (NDoH), Statistics South Africa (Stats SA),
South African Medical Research Council (SAMRC), and ICF. 2018. South
Africa Demographic and Health Survey 2021 Key Findings. Pretoria, South
Africa, and Rockville, Maryland, USA: NDoH, Stats SA, SAMRC, and ICF.
Department of Health, Medical Research Council & Measure DHS+.
South Africa demographic and health survey 1998. Full Report Pretoria:
Department of Health. 2002.

Stokols D. Establishing and maintaining healthy environments: toward a
social ecology of health promotion. Am Psychol. 1992;47(1):6-22.

Sallis JF, Owen N, Fisher EB. Ecological models of health behaviour. In:
Glanz K, Rimer BK, Viswanath K, editors. Health behaviour and health edu-
cation theory, research, and practice. 4th ed. San Francisco: Jossey-Bass;
2008. p. 465-86.

McLeroy KR, Bibeau D, Steckler A, Glanz K. An ecological perspective on
health promotion programs. Health Educ Q. 1988;15(4):351-77.

Breslow L. Socio-ecological strategies for promoting healthy lifestyles. Am
J Health Promotion. 1996;10(4):253-7.

Stokols D. Translating social ecological theory into guidelines for com-
munity health promotion. Am J Health Promotion. 1996;10(4):282-98.
Browning CR, Burrington LA, Leventhal T, Brooks-Gunn J. Neighborhood
structural inequality, collective efficacy, and sexual risk behavior among
urban youth. J Health Soc Behav. 2008;49:269-85.

Kubrin CE, Branic N, Hipp JR. (Re) conceptualizing neighborhood ecology
in social disorganization theory: from a variable-centered approach to a
neighborhood-centered approach. Crime Deling. 2021. https://doi.org/
10.1177/00111287211041527.

Bursik RJ. Social disorganization and theory of crime and delinquency:
problems and prospects. Criminology. 1988;26(4):519-51.

Uchudi J, Magadi M, Mostazir M. A multilevel analysis of the determi-
nants of high-risk sexual behaviour in sub-Saharan Africa. J Biosoc Sci.
2012,44(3):289-311.

Ngidi ND, Moyo S, Zulu T, Adam JK, Krishna SBN. Qualitative evaluation of
selected social factors that impact sexual risk-taking behaviour among
African students in Kwazulu-Natal, South Africa. SAHARA-J J Soc Aspects
HIV/AIDS. 2016;13(1):96-105.

Beksinska ME, Pillay L, Milford C, Smit JA. The sexual and reproductive
health needs of youth in South Africa-history in context. S Afr Med J.
2014;104(10):676-8.

World Health Organization. Measuring sexual health: conceptual and
practical considerations and related indicators. WHO Document Produc-
tion services, Geneva, Switzerland. 2010.

Viyas S, Kumaranayake L. Constructing socio-economic status indi-

ces: how to use principal components analysis. Health Policy Plan.
2006;21(6):459-68. https://doi.org/10.1093/heapol/czI029.

Sampson JR. Family management and child development: insights from
disorganization theory, eds in Facts, Framework, and Forecast. Taylour
and Francis Groups. 1985.

Warner BD, Pierce GL. Re-examining social disorganization theory

using calls to the police as a measure of crime. Criminology.
1993,;31(4):493-517.

Marume A, Maradzika J, January J. Adolescent sexting and risky sexual
behaviours in Zimbabwe: a cross-sectional study. Sex Cult. 2018;22:931-
41. https://doi.org/10.1007/512119-018-9508-4.

Ward CL, Artz L, Leoschut L, Kassanjee R, Burton P. Sexual violence against
children in South Africa: a nationally representative cross-sectional study
of prevalence and correlates. Lancet Global Health. 2018;6(4):e460-8.
https://doi.org/10.1016/52214-109X(18)30060-3.

. Yang XH, Yuan S, Zhang R, Yu JF, Nzala SH, Wang PG, He QQ. Risky sexual

behaviors and associated factors among college students in Lusaka,
Zambia. Arch Sex Behav. 2019;48(7):2117-23.


https://doi.org/10.1371/journal.pone.0209675
https://doi.org/10.1371/journal.pone.0209675
https://doi.org/10.1186/s12889-018-5331-y
https://doi.org/10.1186/s12879-018-3138-1
https://doi.org/10.1186/s12889-020-08474-2
https://doi.org/10.1186/s12889-020-08474-2
https://doi.org/10.1371/journal.pone.0228584
https://doi.org/10.1007/s10461-018-2367-z
https://doi.org/10.1007/s10461-018-2367-z
https://doi.org/10.1017/S002193201800010X
https://doi.org/10.1186/s12905-021-01286-5
https://doi.org/10.1371/journal.pone.0206197
https://doi.org/10.1037/amp0000204
https://doi.org/10.1007/s10389-01901140-x
https://doi.org/10.1080/17290376.2020.1858947
https://doi.org/10.1080/17290376.2020.1858947
https://doi.org/10.1186/s12889-020-09356-3
https://doi.org/10.1186/s12889-020-09488-6
https://doi.org/10.1186/s12889-020-09488-6
https://doi.org/10.1080/03623319.2020.1727225
https://doi.org/10.1016/S0277-9536(02)00017-5
https://doi.org/10.1016/S0277-9536(02)00017-5
https://doi.org/10.1177/00111287211041527
https://doi.org/10.1177/00111287211041527
https://doi.org/10.1093/heapol/czl029
https://doi.org/10.1007/s12119-018-9508-4
https://doi.org/10.1016/S2214-109X(18)30060-3

Odimegwu and Ugwu Reproductive Health

61.

62.

63.

64.

65.

66.

67.

68.

(2022) 19:119

Kamndaya M, Vearey Jo, Thomas L, Kabiru CW, Kazembe LN. The role of
material deprivation and consumerism in the decisions to engage in
transactional sex among young people in the urban slums of Blantyre,
Malawi. Glob Public Health. 2016;11(3):295-308. https://doi.org/10.1080/
17441692.2015.1014393.

Hall BJ, Garabiles MR, de Hoop J, Pereira A, Prencipe L, Palermo TM.
Perspectives of adolescent and young adults on poverty-related
stressors: a qualitative study in Ghana, Malawi and Tanzania. Br Med J.
2019;9(10):2027047. https://doi.org/10.1136/bmjopen-2018-027047.
D'Anna G, Lazzeretti M, Castellini G, Ricca V, Cassioli E, Rossi E, Silvestri

C, Voller F. Risk of eating disorders in a representative sample of Italian
adolescents: prevalence and association with self-reported interpersonal
factors. Eating Weight Disorders-Studies Anorexia, Bulimia Obesity.
2021;20:1-8.

Czechowski K, Turner KA, Labelle PR, Sylvestre J. Sexual and romantic rela-
tionships among people experiencing homelessness: a scoping review.
Am J Orthopsychiatry. 2021. https://doi.org/10.1037/0rt0000583.

Foster CE, Horwitz A, Thomas A, Opperman K, Gipson P, Burnside A, Stone
DM, King CA. Connectedness to family, school, peers, and community in
socially vulnerable adolescents. Child Youth Serv Rev. 2017;81:321-31.
https://doi.org/10.1016/j.childyouth.2017.08.011.

Metzger MW, Fowler PJ, Anderson CL, Lindsay CA. Residential mobility
during adolescence: do even “upward” moves predict dropout risk? Soc
Sci Res. 2015;53:218-30. https://doi.org/10.1016/j.ssresearch.2015.05.004.
Gibbs JT. Developing intervention models for black families: Linking
theory and research. In Black families 2017 (pp. 325-351). Routledge.
Olaoye T, Agbede C. Prevalence and personal predictors of risky sexual
behaviour among in-school adolescents in the lkenne Local Government
Area, Ogun State, Nigeria. Int J Adolesc Med Health. 2019. https://doi.org/
10.1515/ijamh-2019-0135.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 18 of 18

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1080/17441692.2015.1014393
https://doi.org/10.1080/17441692.2015.1014393
https://doi.org/10.1136/bmjopen-2018-027047
https://doi.org/10.1037/ort0000583
https://doi.org/10.1016/j.childyouth.2017.08.011
https://doi.org/10.1016/j.ssresearch.2015.05.004
https://doi.org/10.1515/ijamh-2019-0135
https://doi.org/10.1515/ijamh-2019-0135

