
Odimegwu and Ugwu  Reproductive Health          (2022) 19:119  
https://doi.org/10.1186/s12978-022-01407-9

RESEARCH

A multilevel mixed effect analysis 
of neighbourhood and individual level 
determinants of risky sexual behaviour 
among young people in South Africa
Clifford Obby Odimegwu1 and Nebechukwu Henry Ugwu1,2*   

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 5 + members (AOR = 0.78, CI: 0.54–1.15), community education (AOR = 0.97, CI: 0.72–1.32) were associ-
ated with low engagement in multiple sexual partnerships. Youths who were employed (AOR = 0.84, CI: 0.59–1.18), 
and from high-level community poverty (AOR = 0.76, CI: 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, CI: 9.93–16.00); secondary education attainment 
(AOR = 1.01, CI 0.58–1.77); family structure (AOR = 1.37, CI: 0.75–1.15); Gauteng province (AOR = 1.45 CI: 0.92–2.28); 
residential mobility (AOR = 1.25, CI: 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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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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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 
interventions for sexual and reproductive health in other to reduce risky sexual behaviour among young people in 
South Africa.
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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 

Married/cohabiting 15-49 Married/cohabiting 15-49 years
Years [3,380]       [1,377]

Never in union 25-49 years                                                                              Ne ver in union 25-49 years [973] 
[2,513]

Current marital status (female) aged 15-
49 years [8,514]

Current marital status (male) aged 15-49 
years [3,618]

Never in union (female) aged 15-49 years 
[5,134]

Never in union (male) aged 15-49 years 
[2,241]

Never in union (females) aged 15-24 
years [2,621]

Never in union (males) aged 15-24 years 
[1,268]

Unmarried youths (male/female) aged 
15-24 years [Weighted, n=3,889]

Fig. 1 Procedure for sample selection by gender
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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 

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.

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 = σ2/ (ðσ2 + þπ2 /3), where σ2 is the estimated 
community level variance while π2 /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:

where: πij is the probability that the ith never-married 
youth in the jth neighbourhood was engaged in risky 
sexual behaviour (1 − πij) is the probability that he/she 
was not involved in risky sexual behaviour, β0 is the log 
odds of the intercept: β1, β2+, βπ are the effect sizes by 

Log[π ij/1− π ij] = β0+ β1X1ij+ · · · + βnXnij+ υ0j+ εij
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the individual and neighbourhood-level variables: X1ij, 
X2ij, X1ij are the independent variables at individual and 
neighbourhood level: υ0 j and εij 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 

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 

Table 1 Distribution of youth by background characteristics

Source: SADHS 2016

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

Freq Percent Freq Percent

Respondent’s age

 15–17 904 34.49 419 33.04

 18–19 557 21.25 285 22.48

 20–24 1160 44.26 564 44.48

Education attainments

 Primary and less 
education

157 5.99 172 13.56

 Secondary 2306 87.98 1,045 82.41

 Higher 158 6.03 51 4.02

Employment status

 No 2396 91.42 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 34.11 379 29.89

Table 2 Distribution of respondent by community 
characteristics

Source: SADHS 2016

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 35.56 602 47.48

 Female 1689 64.44 666 52.52

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 4.81

 Eastern cape 349 13.32 191 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 8.32 123 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 20.98 271 21.37

Community poverty

 Low 1441 54.98 665 52.44

 High 1180 45.02 603 47.56

Community media exposure to cp

 Low 1124 42.88 493 38.88

 High 1497 57.12 775 61.12

Community education

 Low 199 7.59 207 16.32

 High 2422 92.41 1061 83.68
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Table 3 Association of risky sexual behaviour with selected characteristics

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

Individual characteristics Female Male

MSPs Unprotected sex MSPs Unprotected sex

OR (95%CI) OR (95%CI) OR (95%CI) OR (95%CI)

Age

 15–17Ref 1 1 1 1

 18–19 4.34 (3.46–5.44)*** 1.27 (0.89–1.78) 4.05 (2.94–5.67)*** 0.86 (0.48–1.51)

 20–24 11.64 (9.46–14.32)*** 1.12 (0.83–1.50)* 12.58 (9.24–17.13)*** 0.70 (0.43–1.15)*

Education attainment

 Primary or less edu 1 1 1 1

 Sec 1.79 (1.29–2.49)*** 1.98 (1.20–3.26)** 2.86 (2.05–3.98)*** 3.40 (2.03–5.72)***

 Higher 3.90 (2.43–6.28)*** 2.62 (1.40–4.88)** 25.69 (7.69–85.95)*** 2.38 (1.07–5.30)**

Employment status

 No 1 1 1 1

 Yes 3.06 (2.21–4.25)*** 0.92 (0.66–1.26) 3.76 (2.55–5.54)*** 1.25 (0.82–1.89)

House size

 1–4 1 1 1 1

 5–6 0.89 (0.74–1.08) 0.83 (0.64–1.09)* 0.67 (0.50–0.89)** 1.65 (1.06–2.57)**

 7 + 1.08 (0.89–1.29)* 0.67 (0.52–0.86)*** 0.76 (0.58–0.99)** 1.63 (1.09–2.44)**

Family structure

 Male 1 1 1 1

 Female 1.47 (1.25–1.73)*** 0.91 (0.73–1.44)* 0.73 (0.58–0.92)** 1.16 (0.83–1.62)**

Place of residence

 Urban 1 1 1 1

 Rural 1.10 (0.94–1.29)** 1.56 (1.27–1.92)*** 0.90 (0.72–1.14)*** 1.22 (0.87–1.70)**

Province of residence

 Western cape 1 1 1 1

 Eastern cape 2.76 (1.89–4.00)*** 1.02 (0.60–1.70) 2,22 (1.23–4.10)*** 1.78 (0.72–4.16)**

 Free state 1.23 (0.82–1.84)* 0.72 (0.39–1.33) 1.39 (0.72–2.71)** 0.74 (0.25–2.18)**

 Northern cape 1.36 (0.93–2.00)* 0.53 (0.29–0.95)** 1.40 (0.77–2.59)** 0.77 (0.29–2.03)

 Kwazulu-natal 1.36 (0.96–1.92) 1.12 (0.67–1.87) 1.23 (0.69–2.16)** 0.93 (0.37–2,29)*

 North West 1.99 (1.83–2.99)*** 0.72 (0.40–1.28) 1.87 (0.99–3.49)** 0.36 (0.12–1.04)**

 Gauteng 2.23 (1.48–3.36)*** 0.44 (0.24–0.79)** 2.34 (1.20–4.53)** 0.78 (0.29–2.10)*

 Mpumalanga 2.58 (1.77–3.76)*** 0.75 (0.44–1.27) 1.65 (0.90–2.99)*** 0.68 (0.25–1.69)***

 Limpopo 1.27 (0.88–1.82) 0.81 (0.47–1.40) 1.39 (0.70–2.46)*** 0.76 (0.30–1.91)***

Ethnic diversity

 Homogenous 1 1 1 1

 Heterogeneous 0.43 (0.34–0.56)*** 1.44 (0.97–2.13)* 0.43 (0.29–0.64)*** 1.35 (0.70–2.50)**

Residential mobility

 No 1 1 1 1

 Yes 1.32 (1.09–1.60)** 0.77 (0.60–0.99)** 1,95 (1.45–2.63)*** 1.10 (0.76–1.61)**

Community poverty

 Low 1 1 1 1

 High 1.26 (1.08–1.47)*** 1.60 (1.30–1.98)*** 1.14 (0.90–1.43)*** 1.59 (1.14–2.22)***

Community media exposure to CP

 Low 1 1 1 1

 High 0.89 (0.76–1.04)* 0.64 (0.52–0.79)*** 1.45 (1.15–1.82)*** 0.50 (0.36–0.71)***

Community education

 Low 1 1 1 1

 High 0.95 (0.70–1.27)* 0.74 (0.50–1.09)* 1.60 (1.19–2.16)*** 0.55 (0.35–0.86)**
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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 (τ = 0.41, p-value < 0.001) 
and (τ = 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, 

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 (τ = 0.50, 
p-value < 0.001) and males (τ = 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)

Model 1 Model 2 Model 3 (full 
model)

AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)

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)*** 4.71 (3.16–7.03)***

 20–24 12.62 (9.93–1602)*** 12.08 (9.60–
15.19)***

14.01 (9.09–21-59)*** 13.42 (8.70–20.68)***

Education

 Primary or less education. RC 1 1 1

 Secondary 1.21 (0.81–1.80) 1.42 (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 (1.24–3.41)**

Household number

 1–4 1 1 1 1

 4–5 3.05 (0.83–1.32) 1.07 (0.85–1.34) 0.79 (0.54–1.15) 0.83 (0.57–1.21)

 7 + 1.20 (0.97–1.50)* 1.16 (0.93–1.46)* 0.80 (0.55–1.15) 0.85 (0.59–1.22)

Family structure

 Male headed 1 1 1 1

 Female headed 1.37 (1.16–1.62)*** 1.13 (0.93–1.38) 0.73 (0.55–0.95)** 0.90 (0.66–1.23)

Place of residence

 Urban 1 1 1 1

 Rural 0.93 (0.75–1.15) 0.98 (0.77–1.26) 0.80 (0.56–1.15) 0.99 (0.64–1.53)

Province of residence

 Western Cape 1 1 1 1

 Eastern Cape 1.78 (1.65–2.71)** 1.88 (1.16–3.06)** 1.57 (0.71–3.46) 3.27 (1.28–8.33)*

 Northern cape 1.06 (0.69–1.61) 1.05 (0.65–1.70) 1.20 (0.53–2.72) 1.66 (0.64–4.32)

 Free State 0.88 (0.57–1.35) 0.77 (0.47–1.26) 0.90 (0.40–2.03) 1.57 (0.60–4.06)

 Kwazulu-natal 0.84 (0.56–1.26) 0.67 (0.41–1.06) 0.76 (0.35–1.65) 0.85 (0.34–2.08)

 Northern west 1.32 (0.84–2.07) 1.32 (0.78–2.22) 0.94 (0.41–2.16) 1.26 (0.47–3.37)

 Guanteng 1.45 (0.92–2.28)* 1.33 (0.79–2.23) 1.16 (0.49–2.72) 1.66 (0.60–4.55)

 Mpumalanga 1.63 (1.05–2.54)* 1/71 (1.03–2.84)* 0.95 (0.43–2.12) 1.40 (0.55–3.63)

 Limpopo 0.79 (0.51–1.24) 0.71 (0.43–1.17) 0.79 (0.35–1.75) 0.94 (0.37–2.38)

Ethnic diversity

 Homogenous 1 1 1 1

 Heterogenous 0.49 (0.35–0.67)*** 0.42 (0.29–0.61)*** 0.33 (0.19–0.59)*** 0.24 (0.12–0.46)***

Community poverty

 Low 1 1 1 1

 High 1.11 (0.90–1.36) 1.21 (0.95–1.53) 1.28 (0.93–1.77) 1.18 (0.80–1.73)

Community media exposure to contraception

 Low 1 1 1 1

 High 1.00 (0.44–1.20) 0.90 (0.74–1.10) 1.74 (1.31–2.30)*** 1.41 (1.01–1.97)**

Community education

 Low 1 1 1 1

 High 0.97 (0.72–1.32) 0.86 (0.59–1.24) 1.43 (1.01–2.04)* 1.30 (0.84–2.02)



Page 10 of 18Odimegwu and Ugwu  Reproductive Health          (2022) 19:119 

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 (τ = 0.48, p-value < 0.001) 
and males (τ = 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 (τ = 0.19, p-value < 0.001) and male (τ = 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 

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

Table 4 (continued)

Variables Female Male

Model 1 Model 2 Model 3 (full 
model)

Model 1 Model 2 Model 3 (full 
model)

AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)

Residential mobility

 No 1 1 1 1

 Yes 1.25 (1.02–1.53)** 1.09 (0.86–1.38) 1.79 (1.25–2.54)*** 1.30 (0.86–1.73)

Random effects

 Community vari-
ance (SE)

0.46 (0.02)*** 0.48 (0.66)*** 0.50 (1.06)*** 094 (0.16)*** 0.61 (0.14)*** 0.74 (0.17)***

 VPC = ICC (%) 0.060608 0.080608 0.10807 0.21295 0.10176 0.141975

 Explained varia-
tion PCV (%)

− 24.57 86 100 − 47.7182 29.41192 1.515404

Model fit statistics

 Log Likelihood − 1467.84 − 1736.63 − 1410.81 − 667.542 − 799.985 − 636.892

 AIC 2953.682 3507.252 2869.619 1353.083 1633.97 1321.783
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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% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Age

 15–17RC 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)** 2.12 (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 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)*

 7 + 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 1 1 1 1

 Rural 0.77 (0.58–1.03) 0.77 (0.58–1.03) 0.90 (0.57–1.45) ``0.96 (0.59–1.54)

Province of residence

 Western Cape 1 1 1 1

 Eastern Cape 1.16 (0.63–2.11) 1.24 (0.68–2.26) 0.69 (0.25–1.91) 0.55 (0.24–1.36)

 Northern cape 1.65 (0.87–3.13) 1.74 (0.92–3.32) 1.28 (0.41–4.02) 1.26 (0.56–3.04)

 Free State 1.61 (0.84–3.10) 1.69 (0.88–3.27) 1.13 (0.39–3.32) 1.12 (0.38–2.04)

 Kwazulu-natal 0.95 (0.52–1.73) 1.03 (0.56–1.87) 1.15 (0.40–3.22) 1.02 (0.38–2.07)

 Northern west 1.46 (0.75–2.80) 1.56 (0.80–3.02) 2.73 (0.82–9.07) 2.67 (0.77–8.05)

 Guanteng 1.99 (1.03–3.86)** 2.06 (1.06–3.98)* 1.16 (0.38–3.53) 1.14 (0.29–2.88)

 Mpumalanga 1.54 (0.83–2.87) 1.63 (0.87–3.04) 1.53 (0.52–4.55) 1.48 (0.55–3.01)

 Limpopo 1.56 (0.82–2.97) 1.62 (0.85–3.09) 1.44 (0.49–4.28) 1.41 (0.46–3.04)

Ethnic diversity

 Homogenous 1 1 1 1

 Heterogenous 0.58 (0.36–0.96)* 0.59 (0.36–0.97)* 0.71 (0.32–1.57) 0.69 (0.47–1.03)

Community poverty

 Low 1 1 1 1

 High 0.76 (0.58–1.00)* 0.79 (0.59–1.04) 0.78 (0.50–1.19) 0.88 (0.41–1.02)

Community media exposure to CP

 Low 1 1 1 1

 High 1.38 (1.09–1.76) 1.37 (1.06–1.75)* 1.50 (1.04–2.19)** 1.31 (1.05–0.91)

Community education

 Low 1 1 1 1

 High 1.17 (0.78–1.74) 1.05 (0.69–1.59) 1.55 (0.96–2.49) 1.33 (0.86–0.23)

Residential mobility

 No 1 1 1 1

 Yes 1.29 (0.99–1.70) 1.22 (0.92–1.62) 0.995 (0.62–1.46) 0.10 (0.54–0.52)
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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 

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

Table 5 (continued)

Variables Female Male

Model 1 Model 2 Model 3 (full model) Model 1 Model 2 Model 3 (full model)

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Random effects

 Community variance 
(SE)

0.42 (0.13)*** 0.23 (0.20)*** 0.19 (0.25)*** 0.56 (0.28)*** 0.31 (0.42)** 0.47 (0.38)*

 VPC = ICC (%) 0.051111 0.016046 0.011144 0.088115 0.028488 0.43883

 Explained variation 
PCV (%)

24.58531 76.32492 83.55648 36.18729 79.36892 86.67462

Model fit statistics

 Log Likelihood − 974.343 − 954.328 − 949.757 − 405.574 − 404.592 0.032714

 AIC 1966.686 1942.656 1947.514 829.147 843.1848 844.245
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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 

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 

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 
variable

Name of 
variable

Questions Code

1 Dependent Multiple 
sexual part-
nerships

Youths were 
considered 
asked if they 
had multiple 
sexual part-
ners in the 
12 months 
preceding the 
survey

Coded "1" if the 
response to this 
question was 
one or more 
partners, and if 
otherwise, “0”

2 Dependent Unprotected 
sex (non-
condom)

Did you use 
a condom 
during last 
sex with 
most recent 
partner?

Unprotected 
sex variable 
was coded “1” if 
youths reported 
not to use 
condom, and if 
otherwise, “0”

3 Independent Age Youth were 
asked the 
aged category 
they belong

Age was 
categorized as 
15–17, 18–19 
and 20–24 years

4 Independent Education 
attainment

Youths were 
asked if they 
were employ-
ment

The educational 
attainment was 
classified as 
’primary or less 
education, "sec-
ondary educa-
tion,’ or ’higher 
education

5 Independent Employment 
status

Youths were 
asked if they 
were employ-
ment

Coded as ‘no’ 
or ‘yes’

6 Independent Household 
size

Categorized as 
1–4, 5–6 and 
7 + members

7 Independent Place of 
residence

Rural or urban 
residence

Categorized 
as “urban and 
rural”

8 Independent Province of 
residence

The geo-
graphical 
location of the 
respondent

Western Cape, 
Eastern Cape, 
Northern Cape, 
Free State, 
Kwazulu-natal, 
North West, 
Gauteng, Mpu-
malanga and 
Limpopo

9 Independent Community 
poverty

This was 
calculated 
using the 
percentage of 
households 
in the wealth 
index’s poor-
est quintile

Classified as 
’low’ or ’high

S/No Types of 
variable

Name of 
variable

Questions Code

10 Independent Ethnic/racial 
diversity

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

Categorized as 
“homogenous 
and Heteroge-
neous

11 Independent Residential 
mobility/insta-
bility:

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

Categorized as 
“No and Yes”

12 Independent Family struc-
ture

Sex of head of 
household

classified as 
‘male headed’ or 
‘female headed’

13 Independent Community 
literacy level

The level 
at which a 
community 
can read and 
write

Categorized as 
“low and high”

14 Independent Contracep-
tive media 
exposure

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

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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