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ABSTRACT  
 

Background: 
South Africa has a high HIV burden among young people (15-24 years). This study 

examines the association between HIV status and behavioural risk factors and 

quantifies whether changes in HIV prevalence are due to shifts in risk factor 

distribution or their effects. 

Methods: 
Data from 8,189 young adults in the 2008 and 2017 South African National HIV 

Surveys were analysed, by sex. Multiple imputation addressed missing data and 

logistic regression assessed associations between HIV and behavioural risk factors, 

including intergenerational sex, transactional sex, inconsistent condom use, and 

number of sexual partners. Decomposition analysis examined the drivers of 

prevalence changes.  

Results: 
HIV prevalence declined slightly (8.7% to 7.9%) but was not statistically significant. 

Intergenerational sex and early sexual debut remained key predictors. The decline in 

HIV prevalence was mainly driven by changes in the effects of the risk factors.  

Conclusion: 
Findings highlight the need for targeted interventions addressing interlinked 

behaviours to reduce HIV vulnerability among young adults, with emphasis on 

sustaining reduction among females and addressing persistent risk factors among 

males. 
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1. INTRODUCTION AND LITERATURE REVIEW 
1.1 Introduction 
This research project aims to assess the change in HIV prevalence among young adults aged 

15-24 years in South Africa between 2008 and 2017, and to determine the risk factors 

associated with HIV infection. Furthermore, it will discuss the application of decomposition 

analysis to determine the extent to which changes in HIV prevalence can be attributed to 

changes in the distribution of risk factors as compared to changes in the effects of the risk 

factors. By examining these dynamics, this research seeks to provide a thorough insight into 

the trends and underlying important risk factors associated with HIV infections among young 

adult South Africans, thereby contributing to more targeted and effective interventions.  

1.2 Background  
Human Immunodeficiency Virus (HIV) is a viral infection specifically attacking the CD4 cells 

(T cells), which are important for immune defence. Without treatment, HIV can gradually 

destroy the immune system, causing Acquired Immunodeficiency Syndrome (AIDS), where 

the immune system reaches a point where it is unable to fight off infections (1), making 

individuals highly susceptible to opportunistic illnesses. Ever since the initial detection of HIV 

in the early 1980’s, millions of people have been impacted worldwide and it remains a severe 

health burden with new infections that keep challenging the public health system.  

The fight to minimize the further spread of HIV led to a 60% decrease in the number of new 

infections worldwide in 2023, compared to the peak in 1995 (2). The Joint United Nations 

Programme on  HIV and AIDS (UNAIDS) report for 2023 (3) suggests that the global decrease 

in HIV infections is driven by a significant reduction of 57% in new HIV infections in eastern 

and southern Africa. These reductions in recent infections have also been attained in various 

other regions of the world, including the Caribbean, western and central Africa, Asia and the 

Pacific, North America, and central and western Europe. However, new HIV infections 

continued to rise in central Asia and eastern Europe, increasing by 49% since 2010.  

Within Sub-Saharan Africa, despite the notable decrease in HIV infections in recent years, 

disparities persist within the general population (4). HIV infections are reported to be higher in 

females than in males. Women aged 15 years and older represented about 59% of new 

infections in the region (5), and specifically adult women between 15-24 years despite 

constituting only 10% of the population, accounted for over 25% of the new HIV infections in 

2017. This gender disparity displays the need for targeted interventions that address the 

vulnerabilities and risk factors faced by women. For young women aged 15-24, these 

vulnerabilities often include gender-based violence, economic dependence on male partners, 

and lower negotiation power in relationships (5). These vulnerabilities can translate into 
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heightened behavioural and structural risk factors for HIV infection such as, economic 

hardship may increase susceptibility to transactional / intergenerational sex, while unequal 

gender power dynamics can reduce a young woman’s ability to negotiate condom use or 

refuse unsafe sexual practices (6,7).   

Since the 1990s, South Africa experienced a dramatic increase in HIV infections, marking the 

beginning of the country’s severe HIV epidemic. In the early years there was a lack of effective 

response due to denial by the South African government, which greatly impacted the country’s 

public health efforts (8). According to a study done in 2008 (9),  it was estimated that during 

the period 2000-2005 over three hundred and thirty thousand  premature deaths occurred due 

to the lack of effective response in the nation that could have been prevented with access to 

antiretroviral drugs (ARVs). Furthermore, the same study revealed that not initiating a mother-

to-child transmission prevention program resulted in thirty-five thousand babies born with HIV. 

This led to a consistent increase in new HIV infections resulting in the rising prevalence levels 

in South Africa during the early years of the epidemic. Annual antenatal surveys revealed an 

increase in the national HIV prevalence from 0.7% in 1990 to 29.5% in 2004 (8), after which it 

later stabilised as the government began to take more significant steps to combat the 

epidemic. This was characterized by initiatives such as a substantial increase in access to 

antiretroviral therapy (ART), the expansion of programs like the prevention of mother to child 

transmission (PMTCT), and the implementation of several HIV prevention programs (8). These 

public health initiatives contributed to a gradual decline in new HIV infections in the early 

2000s, with national surveys showing notable reductions among adults aged 15-49 (10).  

In 2014 the country adopted the UNAIDS 90-90-90 targets, with the aim that 90% of people 

living with HIV know their status, 90% of those diagnosed and know their HIV status initiate 

and adhere to ART, and 90% of those on treatment achieve viral suppression. Mathematical 

models suggest that if these targets are achieved then the AIDS epidemic could be ended by 

2030 (11). This led to improved testing and counselling services in addition to increased 

enrolment of infected individuals on ART. As a result of these initiatives, the epidemic stabilized 

with a notable decrease in the number of new HIV infections. The estimated Mother-to-child 

transmission rates dropped from 9.6% to 2.8% between 2008 and 2011 translating to 

reductions in mortality both among infants and among children under 5 years (12,13). There 

was also a decrease in AIDS-related deaths leading to a marked increase in life expectancy 

from 56 to 60 over the period 2009 – 2012 (13). However, there has been a continued rise in 

national HIV prevalence, from 10.6% in 2008, to 12.2% in 2012, and further to 14% in 2017 

(14,15). Among specific age groups, the HIV prevalence for adults aged 15-49 has also 

continued to rise from 15.6% in 2002 to 16.9% in 2008, and further to 20.6% in 2017. This 

could be attributed to an improvement in HIV treatment; therefore, people infected with HIV 

are now surviving much longer. Narrowing down to adults aged 24-49, HIV prevalence was 
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highest in 2017 peaking at 26.4%. In contrast, HIV prevalence estimates among young adults 

aged 15-24 showed a decline, decreasing from 8.7% in 2008 to 7.9% in 2017 (14,15). This 

decline among 15-24 year olds may reflect the positive effects of intensified prevention efforts 

targeting youth, such as expanded HIV awareness campaigns, improved access to voluntary 

medical male circumcision, and school-based HIV education (16). 

Behavioural characteristics are potential risk factors, reducing these risky behaviours may 

lead to a reduction in incident HIV infections. There are associations between HIV 

prevalence/acquisition and some behavioural risk factors, such as failure to use condom 

consistently and correctly, having multiple sex partners, and transactional sex, which have 

been studied and documented in the literature (17,18). For the 15-24 age group specifically, 

structural factors such as low school attendance / school dropout and unemployment may also 

further increase the risk. Young women Who attended more school days and stay in school 

have a lower risk of incident HIV and HSV-2 infection (19).  

These findings have provided information to support resource allocation, especially in 

resource limited countries. However, the contrast between declining prevalence in 15-24 year 

olds and rising prevalence in older adults highlights the need for targeted youth-focused 

interventions to sustain and build on prevention gains. Information from this group is essential 

for shaping  future policy, tailoring interventions, and maintaining downward trends in new 

infections. However, there is a need to carry out research to determine the extent to which the 

change in HIV prevalence/infections over time can be explained by the change in risky 

behaviour. Therefore, the study aims to investigate the contribution of changes in behavioural 

risk factors to changes in HIV prevalence in South Africa between 2008 and 2017.  

1.3 Literature Review  
HIV prevalence in South Africa is still a critical public health issue. According to a press release 

by the Human Sciences Research Council (HSRC) in 2023 (20), 7.8 million people are living 

with HIV in South Africa. Given that globally 39.9 million people were living with HIV in 2023 

(2), therefore approximately 20% of all individuals living with HIV worldwide are in South Africa, 

underscoring the country's significant burden in the global HIV epidemic. 

Understanding the factors driving the HIV epidemic in South Africa is crucial for effective 

response. Many factors have been identified and studied in literature. Studies indicate that 

there is a link between socioeconomic status and HIV outcome (21). According to the South 

African National HIV Prevalence, Incidence and Behaviour Survey (SABSSM) of 2012, 

households with a lower socioeconomic status have significantly (p<0.05) higher HIV 

prevalence compared to households of a better socioeconomic status. These households are 

reported to have a shortage of basic social services like water and sanitation. Generally, 

individuals living in poor communities are disadvantaged by a lack of access to information on 
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the prevention of HIV and health services such as testing for HIV infection, resulting in high 

HIV prevalence levels compared to upper socioeconomic communities (21). 

Studies also highlight sexual high-risk behaviour factors that significantly contribute to the high 

rates of HIV infection. Age-disparate sexual relationships refer to a five or more-age gap 

between sexual partners. Systematic reviews and meta-analysis of published studies up to 

January 2020 in sub Saharan Africa indicated that such relationships are a high-risk factor for 

HIV infection (22). The 2017 SABSSM study (15) revealed that in South Africa around 35.8% 

of adolescent females had sexual partners who were at least five years older than themselves, 

as compared to only 1.5% of  males. This is therefore a key determinant of high HIV incidence 

rates in young women mainly because of the increased possibility of older partners being HIV-

positive, as well as participation in other risky behaviours such as inconsistent condom use 

(23). According to the World Health Organisation condoms are very effective in the prevention 

of sexually transmitted infections, including HIV. A study done in heterosexual couples in the 

United States indicated that consistent condom use is protective against HIV infection, 

resulting in 80% reduction in HIV infection (24).  Across age groups in South Africa, consistent 

condom use is highest among individuals aged 15-24 years at 44.8%, then followed by 

individuals aged 25-49 at 26.8% and lowest at 11.3% in individuals aged 50 and older. This 

corresponds to HIV prevalence observed across these age groups 15-24, 25-49, 50 and older 

as 7.9%, 26.4% and 12.5% respectively in 2017 (15). According to researchers like Morris and 

Kretzschmar (25)  having more than one sexual partnership significantly increased the 

transmission of HIV among sexually active individuals and therefore contributed to the growth 

rate of the epidemic in its early phase (25). Multiple sexual partners are one of the sexual risk 

factors that place young people at risk of HIV infection as compared to other age groups. The 

SABSSM studies over the years have indicated that young adults aged 15-24 have higher 

proportions of individuals who have reported two and more partners as compared to other age 

groups. In 2017, 15-24 years had 17.4% reporting to having had multiple sexual partners with 

25-49 and 50 and older years reporting 10.2% and 3.6% respectively (15). Studies reveal that 

individuals with two or more concurrent sexual partners are very likely to participate in high-

risk sexual activities like age-discrepant sexual activities, and inconsistent condom use. A 

study carried out among university students in South Africa revealed that students who have 

multiple partners are more likely to report inconsistent condom use (26). Studies indicate that 

early sexual debut may increase the risk of HIV infection among young people especially 

females (14,27). A 2009 study done in South Africa (28) found that the age at sexual debut 

was influenced by forced sex at first experience. Young women who experienced forced sex 

with their first partners were twice as likely to have had sex before the age of 15, compared to 

those who had not been forced. Early sexual debut and condom use at first sex were 
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influenced by whether the respondent’s first partner had forced them, thereby increasing the 

risk of HIV infection.  

Other than sexual high-risk factors, non-sexual risk factors like substance abuse are also 

linked to increased HIV infections and have been investigated and reported in the literature. 

According to the Center for Disease Control and Prevention (CDC) sharing needles and 

syringes during injection drug use puts people at high-risk of HIV infection and transmission. 

A study done in China where heroin is a popular drug, revealed that 42% of HIV infections in 

2004 were estimated to be due to injection drug use (29). According to the UNAIDS (11), 

among 74 countries reporting relevant HIV prevalence statistics in 2014, people who inject 

drugs were 28 times more likely to have HIV than the general adult population. Reports from 

organisations like the National Institute on Drug Abuse (NIDA) reveal that substance abuse 

leads to impaired judgement, bringing about unsafe sexual practices that facilitate the spread 

of HIV. Research also shows that substance abuse, including alcohol abuse, may increase 

the risk of sexual violence among men, particularly those with a predisposition toward sexual 

aggression (30). This behaviour is highly correlated with increased HIV rates among women 

(31), who are usually victims of such violence leading to unsafe sex.  

Furthermore, studies have also shown that clinical factors such as the presence of other 

sexually transmitted infections (STIs) significantly increase susceptibility to HIV infection (32). 

STIs such as syphilis and gonorrhoea can lead to open sores in the genital area, which provide 

the HI virus easy access to the body tissue or bloodstream, thereby increasing infectiousness 

during sexual contact (33). Studies reveal that individuals with STIs are more likely to engage 

in high-risk sexual behaviours, such as having multiple sexual relationships, which in turn 

increases their risk of HIV infection (34). Additionally, women with yeast and bacterial vaginal 

infections such as bacterial vaginosis, have an increased HIV transmission risk if exposed to 

sexual contact (35).  

Beyond identifying risk factors, literature also demonstrates significant investment in HIV 

prevention interventions targeting young people. The Determined, Resilient, Empowered, 

AIDS-free, Mentored and Safe (DREAMS) program represents one of the most 

comprehensive interventions implemented to reduce HIV infections among adolescent girls 

and young women (AGYW) in sub-Saharan Africa. It is a combination of prevention program 

packages addressing biomedical, behavioural, and structural interventions including 

education and economic empowerment, and access to sexual and reproductive health 

services (5,36). Studies have demonstrated that DREAMS interventions were associated with 

favourable outcomes such as behavioural changes among young women, with participants 

more likely to practice safer sexual behaviours including consistent condom use and HIV 

testing when they accessed DREAMS intervention programs like school-based HIV prevention 

programs (37). Evaluation of this program among sub-Saharan countries has reported a 
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reduction in HIV incidence and STI symptoms (36) among adolescent girls and young women 

in the supported areas. Another critical factor that has significantly influenced HIV incidence, 

including among young people, is the expansion of antiretroviral therapy (ART) access and 

the implementation of treatment as prevention strategies. Evidence shows that when people 

living with HIV consistently use  ART and achieve viral suppression, their risk of transmitting 

the virus to sexual partners is effectively eliminated (38). This population level protective effect 

benefits not only those on treatment but also HIV-negative individuals, including adolescents 

and young adults at risk of infection. This, therefore, contributes indirectly to lowering HIV 

incidence among youth. Furthermore, the introduction of same day ART initiation polices has 

enhanced the prevention impact by minimizing delays between HIV diagnosis and treatment 

commencement (39). This ensures earlier viral suppression and reducing opportunities for 

onward transmission.   

Despite the broad research on the determinants of HIV infections and various interventions, 

there is still a significant gap in studies done to estimate the contribution of behaviour change 

to changes in HIV prevalence / acquisition over time. Several studies in South Africa focus on 

the correlation between risky behaviours and HIV prevalence; however, no studies employ 

methodologies that can isolate the contribution of behaviour changes and their evolving impact 

on HIV prevalence / acquisition over time.  

1.4 Problem statement 
Increased knowledge about factors associated with HIV infections has led to implementation 

of programs like DREAMS (Determined, Resilient, Empowered, AIDS-free, Mentored and 

Safe) and PMTCT (Prevention of Mother to Child Transmission), with the aim of reducing HIV 

infections. However, the HIV prevalence remains high especially in South Africa. According to 

the UNAIDS Global Aids Update, in 2017, approximately 800,000 people in Eastern and 

Southern Africa acquired HIV, and 380,000 died from an AIDS-related illness. South Africa 

accounted for 33% of the new infections and 29% of the AIDS-related deaths (5). The 

behavioural patterns of individuals can result in changes in the HIV prevalence. One way to 

understand such behavioural patterns (or their effects) is to describe their decomposition using 

methods developed by Blinder and Fairlie  (40,41). No research has been conducted to 

quantify the contribution of behavioural changes and their evolving impact on the changes in 

HIV prevalence and HIV incidence, particularly in South Africa. Although decomposition 

analysis has not been widely used in Health Research, the method has been used in other 

fields such as Econometrics, where the decomposition analysis has been used to investigate 

race and sex wage differences, breaking down the overall change in wage differences 

between race and sex groups into portions due to the differences in factors and differences in 

effects of the factors (40,42).  
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1.5 Justification 
Comparing HIV prevalence over time (2008 - 2017) is crucial for assessing the impact of HIV 

prevention and treatment programs, thereby identifying areas where intervention is needed. 

By tracking the trends of HIV prevalence through multiple survey rounds, researchers can 

investigate the effectiveness of public health interventions over the years. This period (2008-

2017) is sufficiently long to detect change in HIV prevalence and captures the most recent 

available national HIV prevalence (2017). 

HIV prevalence in the age group of adolescents and young adults aged 15 – 24 can be 

regarded as a proxy for HIV incidence in large-scale surveys (43). Young people have higher 

risky behaviours including early sexual debut and lower condom use rates therefore, a higher 

likelihood of recent HIV infections. Younger individuals also typically have shorter duration of 

infection compared to older age groups making them more likely to represent recent 

transmissions (44). Therefore, the trends in HIV incidence are effectively monitored by utilizing 

data on HIV prevalence among younger people. 

Investigating changes in risky behaviours over time alongside changes in HIV prevalence is 

crucial for understanding HIV transmission dynamics and designing effective prevention 

strategies. Changes in risky behaviours, such as intergenerational sex, inconsistent condom 

use, transactional sex, or number of sexual partners in the past year, can directly influence 

HIV transmission rates within a population (24,45). For instance, an increase in risky 

behaviours, such as injected recreational drugs, can lead to a surge in new HIV infections 

(29), contributing to an overall increase in HIV prevalence. Therefore, by examining changes 

in these behaviours over time, we can assess the effectiveness of existing interventions, and 

target prevention efforts to address evolving challenges in HIV prevention and control. 

Decomposition analysis will investigate the overall change in the effects of risky behaviours 

associated with HIV infection, breaking down the change in the proportion of HIV-infections 

into the contribution of the change in the proportion of individuals engaging in risky behaviour 

and the change in the impact of risky behaviours. This will highlight important risk factors 

associated with HIV infection and interventions that may promote positive behaviour towards 

HIV transmission can be implemented.  
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1.6 Research question 
How have risky behaviours changed among young adults in South Africa, ages 15-24, 

between 2008 and 2017 survey years? Is any change in the prevalence of HIV over time due 

to a change in the proportion exhibiting the risk factor or due to a change in the impact of the 

risk factor? 

1.7 Aim 
To determine whether the change in the HIV infections between the surveys in 2008 and 2017 

is attributable to a change in risky behaviour or a change in the impact of risky behaviour 

among adolescents and young adults aged  15-24 in South Africa.  

 

1.8 Objectives 
1. To assess the change in HIV prevalence among adolescents and young adults aged 

15-24 years in South Africa between the surveys of 2008 and 2017, stratified by sex. 

2. To determine the risk factors associated with HIV positivity in both 2008 and 2017 

surveys, stratified by sex.   

3. To quantify the separate contributions to the change in HIV prevalence between the 

2008 and 2017 surveys into the portion attributable to change in risk factors and the 

portion attributable to change in effects of the risk factors, stratified by sex.     
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2. METHODS  
2.1 Study setting and design 
The South African national HIV prevalence, incidence, behaviour, and communication survey 

(SABSSM) is a nationally representative population-based survey of households in South 

Africa. This survey has been run periodically by the Human Sciences Research Council 

(HSRC) since 2002. 

The primary study consists of a repeated national cross-sectional survey carried out in 2008 

and 2017. For both surveys the main objectives are to estimate the HIV prevalence and 

incidence among children and adults in South Africa, and to evaluate the association between 

socio-demographic and behavioural characteristics and HIV infection (14,15). The surveys 

provide information on national progress towards HIV control in South Africa. A multi-stage 

stratified cluster random sampling design was implemented in both 2008 and 2017 surveys 

(14,15). From the sampling frame created by Statistics South Africa, 1000 small area layers 

were randomly selected after stratification by province and location type. In the 2008 survey, 

location type was stratified into 4 levels differing from the only 3 levels in 2017. In this study, 

small area layers were designated as the primary sampling units, and within each sampled 

small area layer, 15 households were randomly selected as the secondary sampling units. 

Several questionnaires were administered to households according to the age and role of the 

individuals within the household, with sexual health and behaviour as the primary focus of the 

questions. To test for HIV status, dried blood spot (DBS) samples were taken by finger prick 

or heel-prick and examined for HIV antibodies. More details about the 2008 and 2017 surveys 

are available in the study reports (14,15).  

2.2 Study population, data collection and variables 
Both the 2008 and 2017 surveys included household members of all ages across South Africa. 

The samples excluded individuals who lived in schools, nursing homes, hospitals, or police 

military barracks.  

The primary data was collected in household surveys, with four questionnaires administered:      

(1) Household questionnaire; (2) Questionnaire for parent/guardian for children aged 0 to 11 

years; (3) Questionnaire for children aged 12 to 14; (4) Questionnaire for persons aged 15 

and older. Permission to use the secondary data was obtained from the HSRC website where 

the data are made publicly available.  
Young adults aged 15-24 from both the 2008 and 2017 surveys are considered for the 

secondary data analysis. From the HSRC reports, the sample size of young adults aged 15-

24 years in the 2008 survey was 5344, which when weighted up corresponds to a population 
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of approximately 9.9 million. In 2017 the sample size of young adults aged 15-24 years was 

6854, which when weighted up corresponding to a population of approximately 9.6 million.  

Variables 
Outcome  
HIV status (Negative, Positive) 
 
Demographics 
Age, Sex, Race, Province, Locality type 
 
Exposures 
Intergenerational sex, inconsistent condom use, transactional sex, age at sexual debut, 

number of sexual partners in the past year, recreational drugs use, and excessive alcohol 

consumption. 

2.3 Data management and analysis  
Both 2008 and 2017 datasets are stored and received in excel format and were imported into 

StataSE 17. Exploratory data analysis was used to check for internal consistency and 

completeness of the data. This involved investigating the extent of missing data, cleaning, and 

recoding variables. To address missing data in the exposure variables, multiple imputation by 

chained equations (MICE) was applied using logistic regression for binary variables and 

Poisson regression for the count variables.  The demographic variables Age, Sex, Race, and 

Province were included as auxiliary variables to improve imputation accuracy by capturing 

relationships between observed and missing data. Ten imputed datasets were generated to 

ensure sufficient variability between imputations to produce reliable parameter estimates.  

Objective 1 

The datasets from 2008 and 2017 were pooled and set up for survey analysis using the “svy” 

commands, with sampling weights applied and clustering based on enumeration areas (EAs) 

in the 2008 survey and small area layers in the 2017 survey.  To distinguish between the two 

datasets in the pooled data, a variable representing the year was added, and the cluster 

numbers for 2008 were modified by adding 10,000 to each. A descriptive table presents the 

overall weighted HIV prevalence as well as the prevalence for selected socio-demographic 

variables among young adults aged 15-24, illustrating the HIV prevalence at two distinct time 

points (2008 and 2017), with separate analysis conducted for males and females. The 

difference in the overall HIV prevalence between the 2008 and 2017 surveys was statistically 

evaluated using the univariate logistic model for HIV outcome against the survey year, 

stratified by sex. The null hypothesis for this test states that there is no difference in the overall 

HIV proportions between the two populations for each  stratum.  
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Objective 2 

Multiple logistic regression was applied separately to each survey round using the “svy” 

command in Stata to investigate factors associated with HIV positivity, with analyses 

conducted separately for males and females.  Risk factors such as intergenerational sex, 

inconsistent condom use, transactional sex, age at sexual debut, number of sexual partners 

in the past year, and recreational drugs were investigated.  Separate logistic regression 

models were used for each survey round and each sex stratum to investigate these factors. 

One model considered these risk factors directly as predictor variables while the second model 

considered the investigation of a risk score index variable generated based on these known 

risk factors. The derivation of the risk score was based on factors directly associated with HIV 

prevalence in both the 2008 and 2017 surveys. Each level of these risk factors was assigned 

to a score reflecting the degree of risk.  The total risk score for per person was the derived by 

summing the scores from all n risk factors considered, using the formula: 

Total Risk Score =  (𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹1 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) +  (𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹2 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) + ⋯+  (𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑛𝑛 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) 

This cumulative score provided a quantitative measure of an individual's overall risk, with 

higher scores indicating greater risk which was then used as a predictor in the regression 

model. 

Objective 3 

Blinder-Oaxaca decomposition analysis is a statistical method to decompose the mean 

difference between two group outcomes, into a portion attributable to a difference in 

characteristics and a portion attributable to differences in coefficients (46,47). According to 

Blinder (1973, p.438) the average wages for each group i.e., sex or race, can be estimated 

using a linear regression model: 

𝑌𝑌�𝑘𝑘 =  𝛽𝛽0𝑘𝑘 +  �𝛽𝛽𝑖𝑖𝑘𝑘𝑋𝑋�𝑖𝑖𝑘𝑘
𝑛𝑛

𝑖𝑖

 

where 𝑌𝑌� represents the mean income for the group k (k= A, B) and 𝑋𝑋�𝑖𝑖 the average 

characteristics such as education, occupation, and years of experience. From the average 

outcome equation above, the average difference between these two comparison groups 𝑌𝑌�𝐴𝐴 −

𝑌𝑌�𝐵𝐵, can be decomposed into a portion attributable to the difference in characteristics ∑ 𝛽𝛽𝑖𝑖𝐴𝐴𝑋𝑋�𝑖𝑖𝐴𝐴𝑖𝑖 −

 ∑ 𝛽𝛽𝑖𝑖𝐵𝐵𝑋𝑋�𝑖𝑖𝐵𝐵𝑖𝑖  and the amount attributable to coefficients 𝛽𝛽0𝐴𝐴 −  𝛽𝛽0𝐵𝐵. This raw difference can be 

further explained using the twofold and threefold decomposition equations (42). The twofold 

decomposition divides the raw difference into two components with a non-discriminatory 

coefficient vector 𝛽𝛽∗such that: 
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R = {𝐸𝐸(𝑋𝑋𝐴𝐴) − 𝐸𝐸(𝑋𝑋𝐵𝐵)}′𝛽𝛽∗ + {𝐸𝐸(𝑋𝑋𝐴𝐴)′(𝛽𝛽𝐴𝐴 − 𝛽𝛽∗) + 𝐸𝐸((𝑋𝑋𝐵𝐵)′(𝛽𝛽∗ − 𝛽𝛽𝐵𝐵)} 

where the first component is the outcome differential explained by differences in 

characteristics and the second component is an unexplained part. This unexplained 

component encompasses differences in coefficients and all possible effects resulting from 

differences in unseen factors (42). The threefold decomposition divides the raw difference into 

three components: 

R = {𝐸𝐸(𝑋𝑋𝐴𝐴) − 𝐸𝐸(𝑋𝑋𝐵𝐵)}′𝛽𝛽𝐵𝐵 + 𝐸𝐸�𝑋𝑋𝛽𝛽�
′(𝛽𝛽𝐴𝐴 − 𝛽𝛽𝐵𝐵) + {𝐸𝐸(𝑋𝑋𝐴𝐴) − 𝐸𝐸(𝑋𝑋𝐵𝐵)}′(𝛽𝛽𝐴𝐴 − 𝛽𝛽𝐵𝐵) 

where the first component is due to difference in characteristics also known as the 

“endowments effects”, the second component is due to differences in coefficients and lastly 

the third component that is an interaction term accounting for simultaneous differences in 

characteristics and coefficients. The Blinder-Oaxaca method is widely used to identify and 

quantify separate contributions of group differences in measurable characteristics but was 

originally developed for linear models (41).  When the outcome is binary, several extensions 

have been proposed for the decomposition of a non-linear model. One approach is the Fairlie 

decomposition (48), which extends of the Blinder-Oaxaca method by differences in a binary 

outcome using a nonlinear equation: 

R = �∑ 𝐹𝐹�𝑋𝑋𝑖𝑖
𝐴𝐴𝛽𝛽𝐵𝐵�
𝑁𝑁𝐴𝐴 −𝑁𝑁𝐴𝐴

𝑖𝑖=1 ∑ 𝐹𝐹�𝑋𝑋𝑖𝑖
𝐵𝐵𝛽𝛽𝐵𝐵�
𝑁𝑁𝐵𝐵

𝑁𝑁𝐵𝐵
𝑖𝑖=1 �+ �∑ 𝐹𝐹�𝑋𝑋𝑖𝑖

𝐴𝐴𝛽𝛽𝑊𝑊�
𝑁𝑁𝐴𝐴 −𝑁𝑁𝐴𝐴

𝑖𝑖=1 ∑ 𝐹𝐹�𝑋𝑋𝑖𝑖
𝐴𝐴𝛽𝛽𝐵𝐵�
𝑁𝑁𝐴𝐴

𝑁𝑁𝐴𝐴
𝑖𝑖=1 � 

where 𝑁𝑁𝑘𝑘 is the sample size for group k. The first term in brackets represents the portion of 

differences due group differences in characteristics and the second term represents the 

portion due to differences in the effects of the characteristics (48). The “fairlie” package in 

Stata implements this method.  

Another approach proposed by Yun (49) is to use the linearized approximation of the log-odds 

in the Blinder-Oaxaca decomposition framework. The expectation of the binary outcome in a 

logistic regression model is given by: 

𝐸𝐸[𝑌𝑌|𝑋𝑋] =  
𝑒𝑒𝑋𝑋𝑋𝑋

1 +  𝑒𝑒𝑋𝑋𝑋𝑋
 

the difference in group means can be rewritten using a first-order Taylor series expansion 

around 𝑋𝑋𝑋𝑋, leading to the decomposition equation: 

 𝑅𝑅 = �𝛿𝛿𝛿𝛿[𝑌𝑌]
𝛿𝛿𝛿𝛿

(𝑋𝑋𝐴𝐴 − 𝑋𝑋𝐵𝐵)� + �𝛿𝛿𝛿𝛿[𝑌𝑌]
𝛿𝛿𝛿𝛿

(𝛽𝛽𝐴𝐴 − 𝛽𝛽𝐵𝐵)�      

This approach allows the Blinder-Oaxaca decomposition to be applied in a non-linear 

framework. The first term represents the endowment effect (differences in characteristics), and 
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the second term represents the coefficient effect (differences in the impact of characteristics) 

(49). The “oaxaca” package in Stata implements this method.  

For this study, the outcome (HIV status) is binary comparing two surveys groups, i.e., 2008 

and 2017 with risky behaviour characteristics such as intergenerational sex, consistent 

condom use, transactional sex, age at sexual debut, and the number of sexual partners in the 

past year as the predictor variables, with analyses conducted separately for males and 

females.  

The “fairlie” command in Stata does not allow the direct separation into the characteristics and 

coefficient effects, therefore, we applied the method proposed by Yun (49) using the “oaxaca” 

package with the logit option. This makes it possible to decompose differences in HIV 

predicted log-odds between the 2008 and 2017 surveys, explicitly distinguishing between the 

changes in the characteristics and the changes in coefficients, stratified by sex. This method 

allows either a two-fold and three-fold decomposition approach; however, the two-fold 

decomposition was applied for its straightforward breakdown and this enables easier 

interpretation. In the two-fold decomposition analysis for non-linear models, the results are 

presented in three key components: the overall difference, the explained component, and the 

unexplained component. The overall difference represents the total disparity in the predicted 

HIV prevalence between the 2008 and 2017 surveys for each sex stratum. A positive overall 

difference indicates a higher HIV prevalence in the reference group (2008), while a negative 

overall difference indicates an increase in HIV prevalence from the 2008 to 2017. The 

explained component reflects the portion of the overall difference attributable to differences in 

the observable characteristics between the two surveys. A positive explained component 

reflects an increase in the 2017 survey HIV prevalence, if the respondents had the same 

characteristics as the 2008 survey respondents. Conversely, a negative explained component 

reflects a decrease in the 2017 survey HIV prevalence, after adjusting the characteristic levels 

to the 2008 survey (42). Therefore, a negative explained component implies that there was an 

increase in the proportions of the risk factors in 2017 increasing the HIV prevalence as 

compared to 2008. The unexplained component represents the portion of the overall 

differences from the effects of these risk characteristics. A positive unexplained component 

suggests that the effects of risk factors had a stronger impact in 2008, contributing to a higher 

HIV prevalence as compared to the 2017 survey, therefore a higher overall positive difference 

in HIV prevalence between the two years. In contrast, a negative unexplained coefficient 

suggests that the effects of the risk factors on HIV prevalence intensified in 2017, therefore 

contributing to an increase in HIV prevalence from 2008 to 2017.   
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 Categorical predictor variables were modelled using dummy variables for the different 

categories in the regression equation with the base category omitted (42,50). The 

decomposition results depend on the choice of the omitted base category, and if the base 

changes, the decomposition results change (42). To address this complexity associated with 

categorical predictors, we used the risk score index, that is a continuous variable with a 

meaningful zero corresponding to the absence of risky behaviour.  

To enhance the analysis in Objective 2, the logistic regression model was expanded by pooling 

data from both years and incorporating the year variable along with its interactions with other 

predictor variables as an alternative analysis, with separate models fitted for males and 

females. This extension allows for an evaluation of the overall change in HIV prevalence 

among young adults aged 15-24 at two time points (2008 and 2017) and the change in impact 

of risk factors by sex. The results from this extended analysis were compared with those from 

the decomposition analysis for each sex stratum. 

When analysing data from a complex multistage survey, we need to consider both the 

sampling weights and the clustering in the survey; this is done by using the “svy” commands 

in Stata. This will be implemented for both Objective 1 and Objective 2. Yun’s adaptation of 

Oaxaca decomposition is not covered by the “svy” commands; therefore, we will incorporate 

the sampling weights using the [pweight=wt] option. Clustering will be accounted for by using 

the “deft” (square root of the design effect) to inflate the standard errors for the estimated 

effects and hence find corrected confidence intervals for each sex-stratified analysis.  
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3. RESULTS 
3.1 Summary of study populations in 2008 and 2017. 
A total sample of 8189 young adults aged 15-24 were considered from the 2008 and 2017 

surveys, with 3617 participants from the 2008 survey and 4572 participants from the 2017 

survey. Participants with missing HIV status were not imputed and were therefore excluded 

from the analysis; as a result, the final sample included 8,189 individuals rather than the total 

12,198 participants. 

In 2008, the sample comprised of 1631 males (45.1%) and 1986 females (54.9%), while in 

2017 it comprised of 2065 males (45.2%) and 2507 females (54.8%). Summary statistics 

displaying frequencies and weighted proportions of the socio-demographic characteristics, 

individual behaviour risk factors, and the HIV status are presented by survey round and 

disaggregated by sex, with separate analyses conducted for males and females. While the 

individual variable missing data patterns are shown in Table 1, the overall number of 

participants with any missing data across risk behavioural variables increased from 580 in 

2008 to 1559 in 2017. Among males, missing cases rose from 259 to 651, while among 

females, missing cases increased from 321 to 908. Overall, the proportion of participants with 

incomplete data increased from 16.04% in 2008 to 34.10% in 2017. 

Considering males, the age distribution shifted across the surveys. Males aged 15-19 

comprised 57.8% of the weighted sample in 2008 and 47.8% in 2017, while those aged 20-24 

accounted for 42.2% and 52.3% respectively. Slight changes were also observed in the racial 

composition of males. The proportion of Black Africans increased slightly from 80.4% in 2008 

to 82.6% in 2017, indicating a marginal rise in representation. The proportion of White 

respondents decreased from 7.7% in 2008 to 6.9% in 2017, similarly the Indian/Asian and 

Coloured respondents dropped from 2.9% to 1.7%, and 9.0% to 8.8% respectively. The 

geographical distribution of males showed substantially changes between the two surveys. 

The proportion of respondents residing in urban areas increased from 62.0% in 2008 to 65.5% 

in 2017, similarly the rural formal (farm) area proportions increased from 3.7% to 4.8%. 

Conversely, the proportion of those in rural informal (tribal) areas decreased from 34.3% to 

29.7%.  At provincial level, the representation of male respondents from the Northern Cape, 

KwaZulu-Natal, Gauteng and Mpumalanga increased, whereas the proportions in Eastern 

Cape, Free State, and Limpopo declined.  

Considering females, the age distribution shifted across the surveys. Females aged 15-19 

comprised of 50.2% of the weighted sample in 2008 and 47.7% in 2017, while those aged 20-

24 accounted for 49.8% and 52.3% respectively. Examining the racial compositions of 

females, the proportion of Coloured respondents increased from 7.4% in 2008 to 8.4% in 2017 
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and Indian/Asian respondents increased from 1.8% in 2008 to 2.0% in 2017. The proportion 

of White respondents decreased from 6.0% in 2008 to 5.3% in 2017. Regarding the 

geographical distribution, the proportion of female respondents in urban areas increased from 

56.96% in 2008 to 64.5% while the proportion living in rural areas (formal and informal) 

decreased. At provincial level the proportional of female respondents from the Western Cape, 

Northern Cape, Gauteng and Mpumalanga increased, while the proportions in Eastern Cape, 

Free State, KwaZulu Natal, Northwest and Limpopo decreased.   

Behavioural risk factors also exhibited notable differences between survey rounds for both 

males and females, and for many of these risk factors, the proportions of missing data 

increased from 2008 to 2017. Each risk factor was categorized into levels of "not at risk" and 

"at risk" based on the potential for HIV exposure. The "not at risk" category included individuals 

for whom the behaviour was not applicable, as well as those who engaged in the behaviour in 

a way that did not increase their risk. Contrary to our expectations, certain risky behaviours 

increased from 2008 to 2017 in both males and females. The proportion of male individuals 

reporting early sexual debut, intergenerational sex, transactional sex, recreational drug use 

and excessive alcohol consumption increased from 2008 to 2017. Specifically, the proportion 

of males reporting early sexual debut increased from 22.4% in 2008 to 32.7% in 2017, while 

the proportion of intergenerational sex engagement increased marginally from 5.2% to 5.6%. 

Furthermore, the prevalence of transactional sex among males also increased from 0.5% to 

2.2% during this period, and reported recreational drug use more than doubled, from 7.6% to 

15.8%. Excessive alcohol consumption also increased, from 15.9% in 2008 to 17.8% in 2017. 

The proportion of female individuals reporting intergenerational sex, transactional sex, 

recreational drug use and excessive alcohol consumption increased from 2008 to 2017. 

Specifically, the proportion of females reporting intergenerational sex increased from 14.7% in 

2008 to 16.3% in 2017, while the proportion of transactional sex increased from 0.2 to 1.1%. 

Similarly, the prevalence of recreational drug use increased from 1.6% to 4.2%, and excessive 

alcohol consumption from 6.7% to 11.6% over the same period. In contrast, inconsistent 

condom use decreased from 13.6% in 2008 to 7.8% in 2017. These findings highlight the need 

for interventions to combat the rise of multiple risky behaviours, while also indicating that 

targeted efforts to promote safer sexual practices with condom use, is yielding positive 

outcomes among female young adults.  

Finally, HIV prevalence showed divergent patterns by sex: among males, prevalence 

increased from 3.6% in 2008 to 4.8% in 2017, whereas among females it declined from 13.9% 

to 10.9% over the same period. 
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Table 1.1: Descriptive Analysis of Socio-Demographic Characteristics, Behavioural Risk 
Factors, and HIV Status by Survey Round for Males (SABSSM 2008 & 2017) 

 

Variable Levels SABSSM 2008  
n (weighted %) 

SABSSM 2017 
n (weighted %) 

Socio-
demographic 

 

Age (Years) 15-19 941 (57.8) 1106 (47.8) 
20-24 690 (42.2) 959 (52.3) 

Race 

Black African 958 (80.4) 1372 (82.6) 
White 132 (7.7) 145 (6.9) 

Coloured 376 (9.0) 394 (8.8) 
Indian/Asian 165 (2.9) 154 (1.7) 

Geographical type 

Urban area 1189 (62.0) 1218 (65.5) 
Rural informal (tribal 

areas) 
373 (34.3) 594 (29.7) 

Rural formal (farms) 69 (3.7) 253 (4.8) 

Province 

Western Cape 262 (11.2) 241 (11.24) 
Eastern Cape 227 (13.8) 218 (10.7) 
Northen Cape 127 (1.7) 204 (2.3) 

Free State 118 (6.9) 157 (5.0) 
KwaZulu-Natal 275 (17.0) 402 (19.2) 

North West  122 (6.9) 166 (6.8) 
Gauteng 231 (20.7) 282 (25.1) 

Mpumalanga 111 (7.8) 208 (9.0) 
Limpopo 158 (13.0) 187 (10.7) 

BEHAVIOUR 
FACTORS 

 

Sexual debut 
Not at risk  1090 (67.1) 1229 (53.5) 

At risk (<= 16 years) 358 (22.4) 618 (32.7) 
Missing  1631 (10.4) 217 (13.8) 

Intergenerational 
Sex 

No 1378 (85.3) 1717 (79.6) 
Yes 84 (5.2) 107 (5.6) 

Missing  169 (9.5) 241 (14.8) 
Consistent condom 

use 
Not at risk 1332 (83.9) 1321 (61.0) 

At risk 118 (6.2) 114 (6.3) 
Missing 181 (9.9) 630 (32.7) 

Transactional sex No 1441 (89.8) 1805 (83.6) 
Yes 6 (0.5) 36 (2.2) 

Missing  184 (9.7) 224 (14.21) 
Recreational drug 

use 
No 1346 (84.9) 1554 (72.7) 
Yes 140 (7.6) 352 (15.8) 

Missing 145 (7.6) 159 (11.6) 
Excessive alcohol No 1169 (76.4) 1545 (70.7) 

Yes 314 (15.9) 364 (17.8) 
Missing 148 (7.7) 156 (11.5) 

Number of sexual 
partners 

n 1477 1824 
Median (IQR) 0 (0 -1) 0 (0 – 1) 

Min - Max 0 - 13 0 - 17 

HIV outcome Positive status 45 (3.6) 87 (4.8) 
Negative status 1586 (96.4) 1978 (95.2) 
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Risk score 

0 754 (45.75) 774 (32.37) 
1 249 (14.44) 170 (8.07) 
2 214 (15.03) 274 (14.84) 
3 129 (8.30) 145 (7.74) 
4 50 (2.57) 52 (3.23) 
5 7 (0.32) 7 (0.53) 
6 1 (0.03) 0 (0.00) 

Missing 227 (13.56) 643 (33.22) 
 

Table 2.2: Descriptive Analysis of Socio-Demographic Characteristics, Behavioural Risk 
Factors, and HIV Status by Survey Round for Females (SABSSM 2008 & 2017) 

Variable Levels SABSSM 2008  
n (weighted %) 

SABSSM 2017 
n (weighted %) 

Socio-
demographic 

 

Age (Years) 15-19 987 (50.2) 1267 (47.7) 
20-24 999 (49.8) 1240 (52.3) 

Race 

Black African 1337 (84.8) 1705 (84.3) 
White 120 (6.0) 134 (5.3) 

Coloured 401 (7.4) 514 (8.4) 
Indian/Asian 128 (1.8) 154 (2.0) 

Geographical type 

Urban area 1377 (56.96) 1511 (64.5) 
Rural informal (tribal 

areas) 
487 (37.7) 744 (31.7) 

Rural formal (farms) 122 (5.3) 252 (3.8) 

Province 

Western Cape 291 (9.7) 302 (11.2) 
Eastern Cape 268 (13.7) 273 (12.0) 
Northen Cape 150 (1.6) 228 (2.1) 

Free State 120 (4.8) 177 (4.5) 
KwaZulu-Natal 343 (23.9) 512 (22.4) 

North West  152 (7.6) 226 (6.4) 
Gauteng 327 (18.6) 319 (22.8) 

Mpumalanga 144 (7.3) 262 (9.4) 
Limpopo 191 (12.8) 208 (9.2) 

BEHAVIOUR 
FACTORS 

 

Sexual debut 
Not at risk  (1371) 69.2 1721 (63.8) 

At risk (<= 16 years) 404 (21.2) 561 (20.3) 
Missing  211 (9.5) 225 (15.9) 

Intergenerational 
Sex 

No 1463 (75.4) 1825 (66.6) 
Yes 300 (14.7) 430 (16.3) 

Missing  223 (9.9) 252 (17.0) 
Consistent condom 

use 
Not at risk 1478 (75.6) 1414 (51.8) 

At risk 268 (13.6) 206 (7.8) 
Missing 240 (10.9) 887 (40.4) 

Transactional sex No 1739 (88.3) 2241 (82.6) 
Yes 6 (0.2) 32 (1.1) 

Missing  241 (11.5) 234 (16.2) 
Recreational drug 

use 
No 1751 (89.7) 2192 (82.0) 
Yes 43 (1.6) 144 (4.2) 

Missing 192 (8.6) 171 (13.8) 
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Excessive alcohol No 1592 (84.6) 1981 (74.6) 
Yes 201 (6.7) 360 (11.6) 

Missing 193 (8.7) 166 (13.8) 

Number of sexual 
partners 

n 1786 2259 
Median (IQR) 1 (0 -1) 0 (0 – 1) 

Min - Max 0 - 29 0 – 11 

HIV outcome Positive status 234 (13.9) 249 (10.9) 
Negative status 1752 (86.1) 2258 (89.1) 

Risk score 

0 743 (36.62) 923 (32.81) 
1 365 (19.37) 183 (7.17) 
2 373 (20.92) 253 (9.66) 
3 175 (7.58) 197 (7.53) 
4 48 (2.55) 45 (1.61) 
5 2 (0.25) 4 (0.11) 
6 1 (0.07) 0 (0.00) 

Missing 279 (12.65) 902 (41.11) 
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3.2 Change in HIV prevalence between 2008 and 2017.  
 

The overall weighted HIV prevalence among males showed an increase from 3.6% in 2008 to 

4.8% in 2017, an increase of 1.2%. However, this increment was not statistically significant 

(P=0.42). Considering age categories, among males individuals aged 15-19 the HIV 

prevalence increased by 2.2% between 2008 to 2017. In contrast, among male individuals 

aged 20-24, there was a slight decrease in HIV prevalence by 0.3% from 2008 to 2017.  

  

By racial group, Black African males experienced an increase in HIV prevalence from 4.5% in 

2008 to 5.3% in 2017, an increment of 0.8%. Other groups, such as White, Coloured and 

Indian/Asian all showed increases in prevalence. This increase could be explained by low 

baseline prevalence values in 2008.  

HIV prevalence of males in all geographic settings.  In urban areas the prevalence slightly 

increased by 0.4%, while in rural informal areas, prevalence had an increase by 1.6%, from 

2.6% to 4.2%. In rural formal (farm) areas, the change was largest by just 6.9%, from 2.4% to 

9.3%. Rural formal areas have the highest HIV prevalences as compared to Urban and rural 

informal areas. Among provinces, KwaZulu-Natal saw a substantial decrease in HIV 

prevalence from 7.9% in 2008 to 5.7% in 2017, a drop of 2.2%. In contrast, provinces like 

Eastern Cape, Free State, Limpopo and the Western Cape experienced increases in HIV 

prevalence, with changes of 4.2%, 1.5% ,3.3% and 2.6% respectively.  

Examining females, the overall weighted HIV prevalence indicated a decrease from 13.9% in 

2008 to 10.9% in 2017, a reduction of 3%. This decrease was significant (P=0.04). With 

regards to age categories among female individuals aged 15-19 the HIV prevalence slightly 

decreased by 0.9% between 2008 to 2017, while among those aged 20-24 there was a notable 

decrease by 5.5% from 2008 to 2017.  

Considering racial groups, Black African females experienced a decrease in HIV prevalence 

by 3.8% from 2008 to 2017, while other racial groups all indicated a slight increase in 

prevalences. HIV prevalence of females in urban and rural formal areas substantially 

decreased by 4.3% and 5.6% respectively from 2008 to 2017. Among provinces, Gauteng and 

Mpumalanga saw a substantial decrease in HIV prevalence by 6.2% and 7.6% respectively 

from 2008 to 2017. In contrast, provinces like Eastern Cape and Free State experienced 

increases in HIV prevalences, with changes of 6.2% and 1.6%.  
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Table 3.1: Change in HIV prevalence among adolescents and young adults aged 15-24 
years in South Africa between the surveys of 2008 and 2017 for males 

 

Characteristic HIV prevalence (weighted) % Percentage point difference in 
HIV prevalence  SABSSM 2008  

 
SABSSM 2017 

 

Overall   
3.6 

 
4.8 

 
- 1.2 (P-value = 0.42) 

Age (Years)    
15-19 2.5 4.7 - 2.2 
20-24 5.1 4.8 0.3 
Race    

Black African 4.5 5.3 - 0.8 
White 0 3.3 - 3.3 

Coloured 0 1.8 - 1.8 
Indian/Asian 0 0.2 - 0.2 

Geographical type    
Urban area 4.3 4.7 - 0.4 

Rural informal (tribal 
areas) 2.6 4.2 - 1.6 

Rural formal (farms) 2.4 9.3 - 6.9 
Province    

Western Cape 0.4 3.0 - 2.6 
Eastern Cape 0.8 5.0 - 4.2 
Northen Cape 2.0 2.3 - 0.3 

Free State 1.2 2.7 - 1.5 
KwaZulu-Natal 7.9 5.7 2.2 

North West  2.9 3.5 - 0.6 
Gauteng 6.3 4.8 1.5 

Mpumalanga 5.0 8.8 - 3.8 
Limpopo 0.3 3.6 - 3.3 
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Table 4.2: Change in HIV prevalence among adolescents and young adults aged 15-24 
years in South Africa between the surveys of 2008 and 2017 for females 

Characteristic HIV prevalence (weighted) % Percentage point 
difference in HIV 

prevalence  SABSSM 2008   
 

SABSSM 2017 
 

Overall  13.9 10.9 3 (P-value = 0.04) 
Age (Years)    

15-19 6.7 5.8 0.9 
20-24 21.1 15.6 5.5 
Race    

Black African 16.1 12.3 3.8 
White 0.1 2.5 - 2.4 

Coloured 2.6 4.5 - 1.9 
Indian/Asian 0.05 0.8 - 0.75 

Geographical type    
Urban area 13.3 9.0 4.3 

Rural informal (tribal 
areas) 14.0 14.5 - 0.5 

Rural formal (farms) 19.2 13.6 5.6 
Province    

Western Cape 6.0 5.8 0.2 
Eastern Cape 12.6 18.8 - 6.2 
Northen Cape 6.0 6.7 - 0.7 

Free State 7.5 9.1 - 1.6 
KwaZulu-Natal 21.1 12.1 9 

North West  9.5 9.6 0.1 
Gauteng 14.5 8.3 6.2 

Mpumalanga 23.1 15.5 7.6 
Limpopo 7.8 8.4 - 0.6 
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3.3 Risk factors associated with HIV positivity in 2008 adjusting for 
socio-demographic variables, stratified by sex.  
 

Individual risk factor analyses 

Considering the 3617 young adults aged 15-24 captured in the 2008 survey, separate logistic 

regression models for males and females, accounting for clustering and weights, were used 

to assess each risk-factor adjusting for socio-demographic variables age, , race, province and 

geographical type.  

Among females, those with early sexual debut had approximately twice the odds of being HIV 

positive  when compared to those with later sexual debut adjusting for socio-demographic 

variables (aOR 2.04; 95%CI: 1.30 - 3.19). 

Similarly, females  that engaged in intergenerational sex had about twice the odds of being 

HIV positive when compared to those who did not engage in intergenerational sex (aOR 2.04; 

95%CI: 1.24 – 3.34).  

Among males, none of the risk factors were significantly associated with HIV status in 2008 

adjusting for socio-demographic variables.  

 
Table 5.1:  Logistic regression models for HIV status in 2008 adjusting for socio-
demographic variables for males  

Variable Odds ratio  95% Conf. Interval  P - value 

Sexual Debut  Not at risk Ref - - - 

Risk (<= 
16yrs) 

1.00 0.33 3.09 1.00 

Intergenerational 
sex 

No Ref - - - 

Yes 1.43 0.28 7.27 0.44 
Consistent 
condom use 

Not at risk  Ref - - - 

At risk 0.88 0.22 3.44 0.85 
Recreational 
drug use 

No Ref - - - 

Yes 1.44 0.25 8.32 0.68 
Excessive 
alcohol 

No Ref - - - 

Yes 1.19 0.34 4.13 0.27 
Number of sexual partners 1.05 0.70 1.57 0.82 
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Table 6.2:  Logistic regression models for HIV status in 2008 adjusting for socio-
demographic variables for females  

Variable Odds ratio  95% Conf. Interval  P - value 

Sexual Debut  Not at risk Ref - - - 

Risk (<= 
16yrs) 

2.04 1.30 3.19 <0.001 

Intergenerational 
sex 

No Ref - - - 

Yes 2.04 1.24 3.34 0.01 
Consistent 
condom use 

Not at risk  Ref - - - 

At risk 1.10 0.64 1.90 0.73 
Transactional sex No Ref - - - 

Yes 0.71 0.35 14.07 0.82 
Recreational 
drug use 

No Ref - - - 

Yes 1.11 0.18 6.89 0.91 
Excessive 
alcohol 

No Ref - - - 

Yes 1.26 0.55 2.87 0.58 
Number of sexual partners 1.02 0.90 1.17 0.73 

 

 

Multivariate analysis considering predictor variables among males.  

The final multiple logistic regression model adjusting for the confounding effect of socio-

demographic variables and intergenerational sex, indicates that young male adults with an 

early sexual debut in 2008 are 6% less likely to have HIV positive status than those with a 

later sexual debut (aOR 0.94; 95%CI: 0.30 – 2.96). The association is not  statistically 

significant with a p-value of 0.91.  

Young male adults who engaged in intergenerational sex, adjusting for sexual debut and 

socio-demographic variables, are 47% more likely to have HIV positive status compared to 

those who do not engage in intergenerational sex (aOR 1.47; 95%CI: 0.27-8.01). This 

association is also not statistically significant with a p-value of 0.65.  
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Table 7.1: Multivariate logistic regression for HIV status in 2008 considering predictors and 
adjusting for socio-demographic variables for males 

Variable Odds ratio 95% Conf. Interval P-value 
Sexual Debut Not at risk  Ref - - - 

Risk (<=16yrs) 0.94 0.30 2.96 0.91 
Intergenerational  
sex 

No Ref - - - 
Yes 1.47 0.27 8.01 0.65 

Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

0.59 0.19 1.78 0.35 

Rural formal 
(farms) 

0.72 0.14 3.73 0.70 

Race Black African Ref - - - 
White 1 - - - 
Coloured 0.03 0.004 0.29 <0.001 
Indian/Asian 1 - - - 

Province  Western Cape Ref - - - 
Eastern Cape 1.22 0.09 15.98 0.88 
Northen Cape 4.75 0.49 45.87 0.18 
Free State 1.55 0.23 10.54 0.66 
KwaZulu-Natal 13.18 2.49 69.79 0.00 
North West  3.75 0.57 24.61 0.17 
Gauteng 7.42 1.14 48.42 0.04 
Mpumalanga 6.29 0.78 51.01 0.09 
Limpopo 0.37 0.04 3.55 0.49 

Age 1.09 0.83 1.43 0.54 
 

 

 

 

 

 

 

 

 

 

 

 

Multivariate analysis considering predictor variables among females.  
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The final multiple logistic regression model adjusting for the confounding effect of socio-

demographic variables and intergenerational sex, indicates that young female adults with an 

early sexual debut in 2008 are 87.0% more likely to have HIV positive status than those with 

a later sexual debut (aOR 1.87; 95%CI: 1.17 – 3.00). The association is statistically significant 

with a p-value of 0.01.  

Young female adults who engaged in intergenerational sex, adjusting for sexual debut and 

socio-demographic variables, are 85.0% more likely to have HIV positive status compared to 

those who do not engage in intergenerational sex (aOR 1.85; 95%CI: 1.12 – 3.07). 

 

Table 8.2: Multivariate logistic regression for HIV status in 2008 considering predictors and 
adjusting for socio-demographic variables for females 

Variable Odds ratio 95% Conf. Interval P-value 
Sexual Debut Not at risk  Ref - - - 

Risk (<=16yrs) 1.87 1.17 3.00 0.01 
Intergenerational  
sex 

No Ref - - - 
Yes 1.85 1.12 3.07 0.02 

Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

0.89 0.55 1.44 0.63 

Rural formal 
(farms) 

1.21 0.67 2.21 0.53 

Race Black African Ref - - - 
White 0.01 0.00 0.05 <0.001 
Coloured 0.18 0.08 0.38 <0.001 
Indian/Asian 0.00 0.00 0.01 <0.001 

Province  Western Cape Ref - - - 
Eastern Cape 1.74 0.62 4.90 0.29 
Northen Cape 1.19 0.39 3.64 0.77 
Free State 0.73 0.24 2.19 0.57 
KwaZulu-Natal 2.70 1.04 7.00 0.04 
North West  1.01 0.33 3.07 0.99 
Gauteng 1.99 0.77 5.15 0.16 
Mpumalanga 3.33 1.28 8.69 0.01 
Limpopo 0.80 0.25 2.53 0.70 

Age 1.31 1.21 1.43 <0.001 
 

 

 

 

Logistic regression considering risk score index. 
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A risk score was derived using the following risk factors; sexual debut, intergenerational sex, 

consistent condom use, and number of sexual partners. Each risk factor was grouped into at-

risk and not-at-risk groups and assigned scores accordingly. Specifically, intergenerational sex 

was scored as 1 for "Yes" and 0 for "No." Consistent condom use was scored as 1 for 

individuals classified as at risk (i.e., those who did not consistently use condoms) and 0 for 

those not at risk. Sexual debut was scored as 1 for individuals whose first sexual encounter 

occurred at age 16 or younger and 0 for those who initiated sexual activity at 17 years or older. 

The number of sexual partners was categorized into four groups, with scores assigned as 

follows: none = 0, one partner = 1, two to five partners = 2, and six or more partners = 3.  

The total risk score for per individual was calculated by summing the scores from all four 

variables, as described in by the formula in Chapter 2.   

From the logistic regression models adjusting for socio-demographic variables, the risk score 

significantly increases the risk HIV positive status among females by 34% per unit increase 

(aOR 1.34; 95% CI: 1.09 – 1.63). In contrast, the association was not statistically significant 

among males (aOR 1.08; 95% CI: 0.67 – 1.73).   

 

Table 9.1: Logistic regression for HIV status in 2008 considering risk score index and 
adjusting for socio-demographic variables for males 

Variables Odds ratio 95% Conf. Interval P-value 
Risk Score index 1.08 0.67 1.73 0.76 
Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

0.60 0.19 1.84 0.38 

Rural formal 
(farms) 

0.75 0.14 3.92 0.73 

Race Black African Ref - - - 
White - - - - 
Coloured 0.36 0.00 0.30 <0.001 
Indian/Asian - - - - 

Province  Western Cape Ref - - - 
Eastern Cape 1.25 0.96 16.23 0.87 
Northen Cape 4.99 0.51 48.54 0.17 
Free State 1.57 0.23 10.74 0.65 
KwaZulu-Natal 13.65 2.59 71.94 <0.001 
North West  3.93 0.61 25.36 0.15 
Gauteng 7.89 1.19 52.19 0.03 
Mpumalanga 6.61 0.86 50.64 0.07 
Limpopo 0.38 0.40 3.65 0.40 

Age 1.09 0.84 1.40 0.53 
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Table 10.2: Logistic regression for HIV status in 2008 considering risk score index and 
adjusting for socio-demographic variables for females 

Variables Odds ratio 95% Conf. Interval P-value 
Risk Score index 1.34 

 
1.09 

 
1.63 

 
0.01 

Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

0.92 0.58 1.48 0.74 

Rural formal (farms) 1.26 0.70 2.28 0.44 
Race Black African Ref - - - 

White 0.01 0.00 0.05 <0.001 
Coloured 0.17 0.78 0.38 <0.001 
Indian/Asian 0.00 0.00 0.01 <0.001 

Province  Western Cape Ref - - - 
Eastern Cape 1.65 0.58 4.66 0.34 
Northen Cape 1.08 0.35 3.35 0.90 
Free State 0.65 0.21 2.03 0.46 
KwaZulu-Natal 2.58 1.00 6.66 0.05 
North West  0.93 0.31 2.84 0.90 
Gauteng 1.84 0.70 4.79 0.21 
Mpumalanga 3.06 1.17 8.04 0.02 
Limpopo 0.71 0.22 2.28 0.57 

Age 1.28 1.18 1.40 <0.001 
 

 

 

 

 

 
 

 

 

 

 

 

3.4 Risk factors associated with HIV positivity in 2017 adjusting for socio-
demographic variables 
 



29 
 

Individual risk factor analyses 

Considering the 4572 young adults aged 15-24 captured in the 2017 survey, separate logistic 

regression models for males and females were employed to assess each risk-factor adjusting 

for socio-demographic variables age, sex, race, province and geographical type. 

Among females, those with an early sexual debut, adjusted for socio-demographic variables, 

had more than twice the odds of being HIV positive when compared to those with a later sexual 

debut (aOR 2.35; 95%CI: 1.37-3.69). This association is statistically significant, with a p-value 

of <0.001. 

Similarly females who engaged in intergenerational sex, adjusted for socio-demographic 

variables, are 68% more likely to have HIV positive status than those who do not engage in 

intergenerational sex (aOR 1.68; 95%CI: 1.00 - 2.81 0.96 - 2.42). This association is 

statistically significant, with a p-value of 0.05.  

Among males, none of the risk factors were significantly associated with HIV status in 2017 

adjusting for socio-demographic variables.  

 

Table 11.1: Logistic regression for HIV status in 2017 adjusting for socio-demographic 
variables for males 

Variable  Odds ratio  95% Conf. Interval  P - value 
Sexual Debut  Not at Risk Ref - - - 

Risk (<= 
16yrs) 

0.68 0.36 1.29 0.23 

Intergenerational 
sex 

No Ref - - - 
Yes 0.89 0.25 3.17 0.86 

Consistent 
condom use 

Not at risk  Ref - - - 
At risk 1.47 0.47 4.59 0.50 

Transactional 
sex 

No Ref - - - 

Yes 0.54 0.07 4.44 0.57 
Recreational 
drug use 

No Ref - - - 
Yes 0.50 0.18 1.44 0.20 

Excessive 
alcohol 

No Ref - - - 
Yes 1.20 0.51 2.79 0.68 

Number of sexual partners 0.79 0.50 1.23 0.28 
 

 

 

Table 12.2: Logistic regression for HIV status in 2017 adjusting for socio-demographic 
variables for females 

Variable  Odds ratio  95% Conf. Interval  P - value 
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Sexual Debut  Not at Risk Ref - - - 

Risk (<= 
16yrs) 

2.35 1.37 3.69 <0.001 

Intergenerational 
sex 

No Ref - - - 
Yes 1.68 1.00 2.81 0.05 

Consistent 
condom use 

Not at risk  Ref - - - 
At risk 1.25 0.62 2.49 0.52 

Transactional 
sex 

No Ref - - - 

Yes 1.99 0.48 8.26 0.34 
Recreational 
drug use 

No Ref - - - 
Yes 1.61 0.64 4.03 0.31 

Excessive 
alcohol 

No Ref - - - 
Yes 0.91 0.49 1.66 0.75 

Number of sexual partners 1.38 0.96 1.97 0.08 
 

 

Multivariate analysis considering predictor variables among males.  

The final multiple logistic regression model adjusting for the confounding effect of socio-

demographic variables, indicates that young male adults with an early sexual debut in 2017 

are 32% less likely to have HIV positive status times than those with a later sexual debut (aOR 

0.68; 95%CI: 0.36 - 1.28). The association is not statistically significant with a p-value of 0.23. 

Young male adults who engaged in intergenerational sex, adjusting for sexual debut and 

socio-demographic variables, are 4% less likely to have HIV positive status compared to those 

who did not engage in intergenerational sex (aOR 0.96; 95% CI: 0.27 – 3.42) 

 

 

 

 

 

 

 

 

 

Table 13.1: Logistic regression for HIV status in 2017 considering predictors and adjusting 
for socio-demographic variables for males 

Variable Odds ratio 95% Conf. Interval P-value 
Sexual Debut Not at risk  Ref - - - 

Risk (<=16yrs) 0.68 0.36 1.28 0.23 
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Intergenerational 
sex  

No Ref - - - 
Yes 0.96 0.27 3.42 0.96 

Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

0.62 0.33 1.18 0.15 

Rural formal 
(farms) 

1.75 0.90 3.39 0.10 

Race Black African Ref - - - 
White 0.47 0.10 2.14 0.33 
Coloured 0.33 0.10 1.16 0.08 
Indian/Asian 0.03 0.00 0.23 0.00 

Province  Western Cape Ref - - - 
Eastern Cape 1.31 0.24 7.20 0.75 
Northen Cape 0.72 0.14 3.74 0.70 
Free State 0.62 0.12 3.32 0.58 
KwaZulu-Natal 1.49 0.32 6.99 0.61 
North West  0.79 0.14 4.39 0.79 
Gauteng 1.14 0.23 5.80 0.87 
Mpumalanga 2.53 0.50 12.80 0.26 
Limpopo 0.98 0.18 5.37 0.99 

Age 1.05 0.43 0.93 1.19 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Multivariate analysis considering predictor variables among females.  

The final multiple logistic regression model adjusting for the confounding effect of socio-

demographic variables and intergenerational sex, indicates that young female adults with an 

early sexual debut in 2017 twice more likely to have HIV positive status than those with a later 
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sexual debut (aOR 2.10; 95%CI: 1.26 – 3.50). The association is statistically significant with a 

p-value of 0.01.  

Young female adults who engaged in intergenerational sex, adjusting for sexual debut and 

socio-demographic variables, are 42.0% more likely to have HIV positive status compared to 

those who do not engage in intergenerational sex (aOR 1.42; 95%CI: 0.83 – 2.40). This 

association is not statistically significant (p-value = 0.19) 

 

Table 14.2: Logistic regression for HIV status in 2017 considering predictors and adjusting 
for socio-demographic variables for females 

Variable Odds ratio 95% Conf. Interval P-value 
Sexual Debut Not at risk  Ref - - - 

Risk (<=16yrs) 2.10 1.26 3.50 0.01 
Intergenerational 
sex  

No Ref - - - 
Yes 1.42 0.83 2.40 0.19 

Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

1.39 0.89 2.18 0.14 

Rural formal 
(farms) 

1.33 0.76 2.31 0.32 

Race Black African Ref - - - 
White 0.29 0.06 1.35 0.11 
Coloured 0.46 0.23 0.93 0.03 
Indian/Asian 0.08 0.02 0.36 <0.001 

Province  Western Cape Ref - - - 
Eastern Cape 2.39 1.09 5.25 0.03 
Northen Cape 1.03 0.33 3.27 0.96 
Free State 1.66 0.71 3.89 0.25 
KwaZulu-Natal 1.71 0.80 3.63 0.16 
North West  1.08 0.48 2.43 0.86 
Gauteng 1.26 0.58 2.71 0.56 
Mpumalanga 2.51 1.20 5.25 0.02 
Limpopo 0.93 0.40 2.14 0.86 

Age 1.25 1.15 1.35 <0.001 
 

 

 

Logistic regression considering risk score index.  

A risk score was calculated in the same way as in 2008 and using the same risk factors; sexual 

debut, intergenerational sex, consistent condom use, and number of sexual partners. 
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From the logistic regression models adjusting for socio-demographic variables, the risk score 

increases the risk of HIV positive status by 34% per unit increase in females (aOR 1.34; 

95%CI: 1.07 – 1.67). In contrast the association was risk score decreases the risk of HIV 

positive status by 15.0% per unit increase in males (aOR 0.85; 95% CI: 0.63-1.14) 

 
Table 15.1: Logistic regression for HIV status in 2017 considering risk score index and 
adjusting for socio-demographic variables for males 

Variables Odds ratio 95% Conf. Interval P-value 
Risk Score   0.85 0.63 1.14 0.27 

Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

0.62 0.33 1.16 0.14 

Rural formal 
(farms) 

1.72 0.89 3.32 0.11 

Race Black African Ref - - - 
White 0.48 0.11 2.17 0.34 
Coloured 0.33 0.10 1.16 0.09 
Indian/Asian 0.03 0.00 0.23 <0.001 

Province  Western Cape Ref - - - 
Eastern Cape 1.32 0.23 7.46 0.75 
Northen Cape 0.72 0.14 3.79 0.70 
Free State 0.62 0.11 3.45 0.58 
KwaZulu-Natal 1.48 0.31 7.16 0.62 
North West  0.81 0.14 4.60 0.81 
Gauteng 1.13 0.21 5.95 0.89 
Mpumalanga 2.56 0.40 13.32 0.27 
Limpopo 1.02 0.18 5.77 0.98 

Age 1.07 0.94 1.22 0.28 
 

 

 

 

 

 

Table 16.2: Logistic regression for HIV status in 2017 considering risk score index and 
adjusting for socio-demographic variables for females 

Variables Odds ratio 95% Conf. Interval P-value 
Risk Score   1.34 1.07 1.67 0.01 

Urban Ref - - - 
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Geographical 
type 

Rural informal 
(tribal areas) 

1.45 0.93 2.26 0.10 

Rural formal 
(farms) 

1.40 0.80 2.45 0.24 

Race Black African Ref - - - 
White 0.29 0.06 1.34 0.11 
Coloured 0.47 0.24 0.94 0.03 
Indian/Asian 0.09 0.02 0.37 <0.001 

Province  Western Cape Ref - - - 
Eastern Cape 2.39 1.10 5.21 0.03 
Northen Cape 1.04 0.33 3.26 0.95 
Free State 1.64 0.70 3.86 0.26 
KwaZulu-Natal 1.66 0.79 3.49 0.18 
North West  1.03 0.46 2.32 0.95 
Gauteng 1.19 0.56 2.54 0.65 
Mpumalanga 2.36 1.13 4.94 0.02 
Limpopo 0.99 0.38 2.02 0.75 

Age 1.21 1.11 1.32 <0.001 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.5 Risk factors associated with HIV positivity for pooled survey data. 
Decomposition analysis of risk predictors among males. 

The overall difference in male HIV prevalence between 2008 and 2017 is -1.15%, however; 

this difference is not statistically significant (P-value = 0.3). The difference in the P-value (0.3 

vs 0.42 in Section 3.2) is because this analysis adjusts for other factors (sexual debut and 

intergenerational sex), while the analysis in Section 3.2 does not include any adjustments. 
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However, when considering the explained component in the decomposition analysis, 

specifically accounting for the significant predictors sexual debut and intergenerational sex in 

the decomposition analysis of males, we would expect the 2008 survey to have higher HIV 

prevalence compared to the 2017 survey. This suggests that if the 2017 male survey group 

had the same distribution of sexual debut and intergenerational sex as those in the 2008 

survey, their HIV prevalence would have been higher (P=0.70).  

The unexplained component represents the contribution of the differences in the effects 

(coefficients) of the risky behaviours on HIV prevalence between the survey years. This 

suggests that over time, the impact of sexual debut and intergenerational sex caused higher 

HIV prevalence in 2017, contributing to the increase in the HIV prevalence over time. However, 

this effect is not statistically significant (P=0.30). 

Therefore, the increase in males HIV prevalence between 2008 and 2017 is primarily driven 

by the changes in the impact of risk factors on HIV over time.  

 
Table 17.1: Decomposition analysis of HIV status using risk predictors for males 

Decomposition analysis Coefficient  95% Conf. Interval  P - value 
Overall Difference  

- 0.0115 
 
- 0.034 

 
0.011 

0.30 

Explained  
0.0005 

 
- 0.002 

 
0.003 

0.70 

Unexplained  
- 0.0120 

 
- 0.034 

 
0.010 

0.30 

Explained Sexual Debut  
0.0006 

 
- 0.002 

 
0.003 

0.60 

Intergenerational 
sex 

 
- 0.0001 

 
- 0.001 

 
0.001 

0.80 

Unexplained Sexual Debut  
0.0033 

 
- 0.012 

 
0.019 

0.60 

 Intergenerational 
sex 

 
 0.001 

 
- 0.003 

 
0.005 

0.80 

 

 

 

Decomposition analysis of risk predictors among females. 

The overall difference in female HIV prevalence between 2008 and 2017 is 2.96%, and this 

difference is statistically significant (P-value <0.001).  

Considering the explained component in the decomposition analysis, specifically accounting 

for the significant predictors sexual debut and intergenerational sex in the decomposition 

analysis of females, we would expect the 2008 survey to have lower HIV prevalence compared 
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to the 2017 survey. This suggests that if the 2017 survey group had the same distribution of 

sexual debut and intergenerational sex as those in the 2008 survey, their HIV prevalence 

would have been lower (P=0.20).  

The unexplained component suggests that over time, the impact of sexual debut and 

intergenerational sex caused lower HIV prevalence in 2017, positively contributing to the 

reduction in the HIV prevalence over time. However, this effect is statistically significant (P 

<0.001). 

Therefore, the decline in HIV prevalence between 2008 and 2017 is primarily driven by the 

changes in the impact of risk factors on HIV over time.  

 

Table 18.2: Decomposition analysis of HIV status using risk predictors for females 

Decomposition analysis Coefficient  95% Conf. Interval  P - value 
Overall Difference 0.0296 0.001 0.059 <0.001 

Explained - 0.0046 - 0.011 0.002 0.20 
Unexplained 0.0342 0.005 0.063 <0.001 

Explained Sexual Debut - 0.0004 - 0.005 0.004 0.80 
Intergenerational 
sex 

- 0.0041 - 0.009 0.001 0.10 

Unexplained Sexual Debut - 0.0052 - 0.020 0.010 0.50 
 Intergenerational 

sex 
0.0050 - 0.009 0.019 0.50 

 

 

 

 

 

  

 

 

 

Decomposition analysis of risk score index among males. 

The HIV prevalence among males increased by 1.15% from 2008 to 2017. An alternative 

decomposition analysis using the risk score indicates that the explained component has a 

non-significant negative coefficient (P=1.00), suggesting that, based on the observable 

characteristics, respondents in the 2008 survey were expected to have a lower HIV prevalence 

compared to those in the 2017 survey. In other words, if the individuals surveyed in 2017 had 
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the same distribution of risk characteristics as those in 2008, the prevalence for HIV in 2017 

group would have been significantly lower. Similarly, the unexplained component has a non-

significant (P=0.30) negative coefficient. This suggests that the differences in the impact of the 

risky behaviours negatively contributed to the reduction in HIV prevalence between 2008 and 

2017.  

Therefore, the increase in HIV prevalence between 2008 and 2017 is driven by both the 

changes in the risk factors and the impact of risk factors on HIV over time. This highlights the 

need to address the increasing shifts in population risk factors and the effects of these risk 

factors.  

 
Table 19.1: Decomposition analysis of HIV status using risk score index for males 

Decomposition analysis Coefficient  95% Conf. Interval  P - Value 
Overall Difference  

- 0.0115 
 
- 0.034 

 
0.011 

0.30 

Explained  
- 0.0001 

 
- 0.002 

 
0.002 

1.00 

Unexplained  
- 0.0115 

 
- 0.033 

 
0.010 

0.30 

Explained Risk score  
- 0.0001 

 
- 0.002 

 
0.002 

1.00 

Unexplained Risk score   
- 0.010 

 
- 0.007 

 
0.002 

0.20 

 

Decomposition Analysis of risk score index among females. 

The HIV prevalence among females decreased by 2.96% from 2008 to 2017. An alternative 

decomposition analysis using the risk score indicates that the explained component has a 

non-significant negative coefficient (P=0.80), suggesting that, based on the observable 

characteristics, respondents in the 2008 survey were expected to have a lower HIV prevalence 

compared to those in the 2017 survey. In other words, if the individuals surveyed in 2017 had 

the same distribution of risk characteristics as those in 2008, the prevalence for HIV in 2017 

group would have been significantly lower. In contrast, the unexplained component has a 

significant (P <0.001) positive coefficient. This suggests that the differences in the impact of 

the risky behaviours positively contributed to the reduction in HIV prevalence between 2008 

and 2017.  

Therefore, the decrease in HIV prevalence between 2008 and 2017 is driven by the changes 
in the impact of risk factors on HIV over time. This highlights the need to address the 
increasing shifts in population risk factors which have hindered an even more substantial 
reduction in HIV prevalence. 
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Table 20.2: Decomposition analysis of HIV status using risk score index for females 

Decomposition analysis Coefficient  95% Conf. Interval  P - Value 
Overall Difference 0.0296 0.001 0.059 <0.001 

Explained - 0.0010 - 0.008 0.006 0.80 
Unexplained 0.0306 0.002 0.060 <0.001 

Explained Risk score - 0.0010 - 0.008 0.006 0.80 
Unexplained Risk score  0.0013 - 0.024 0.027 0.90 

 

Multiple logistic regression analysis for pooled survey data considering predictors.  

Considering the 8189 young adults aged 15-24 captured in the pooled survey data from 2008 

and 2017, separate gender-stratified multiple logistic regression models including the survey 

year variable were employed to assess risk-factors. Two separate models were fitted for males 

(n=3696) and females (n=4493).  

Among young adult males, the final multiple logistic model adjusting for confounding effect of 

socio-demographic characteristics and intergenerational sex, indicated that early sexual debut 

was not significantly associated with HIV infection (aOR 0.70; 95%CI: 0.38 – 1.28), 

Engagement in intergenerational sex also showed no significant association (aOR 1.01; 

95%CI: 0.43 – 2.38). A difference was observed regarding HIV prevalence between survey 

years. With adjusting for socio-demographic characteristics and sexual risk factors, young 

male adults in 2017 were 21% more likely to be HIV-positive compared to those in 2008 (aOR 

1.12; 95%CI: 0.66 – 2.21) 

The pattern in females differed substantially. Early sexual debut was significantly associated 

with increased HIV risk, with females nearly twice as likely to be HIV positive compared to 

those with later sexual debut (aOR 1.94; 95%CI: 1.44 – 2.61). Engagement in 

intergenerational sex was also significantly associated with HIV infection (aOR 1.60; 95%CI: 

1.21 – 2.29). Notably, females in 2017 were 32% less likely to be HIV positive compared to 

those in 2008 (aOR0.68; 95%CI: 0.51 – 0.90).  

Overall, these findings indicate that HIV risk factors are more pronounced and statistically 

significant among females compared to males, highlighting important gender differences in 

vulnerability to HIV infection. 

Table 21.1:  Multivariate logistic regression for HIV status in both 2008 and 2017, 
considering predictors and adjusting for socio-demographic variables for males.  

Variable Odds 
ratio 

95% Conf. Interval P-value 

Sexual Debut Not at risk  Ref - - - 
Risk (<=16yrs) 0.70 0.38 1.28 0.20 

Intergenerational  No Ref - - - 



39 
 

sex Yes 1.01 0.43 2.38 0.97 
Survey year 2008 Ref - - - 

2017 1.21 0.66 2.21 0.54 
Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

0.59 0.31 1.12 0.11 

Rural formal 
(farms) 

1.24 0.66 2.33 0.51 

Race Black African Ref - - - 
White 0.24 0.05 1.10 0.07 
Coloured 0.23 0.08 0.65 0.01 
Indian/Asian 0.01 0.00 0.06 <0.001 

Province  Western Cape Ref - - - 
Eastern Cape 1.07 0.24 4.80 0.93 
Northen Cape 1.15 0.27 4.93 0.85 
Free State 0.67 0.16 2.76 0.58 
KwaZulu-Natal 2.99 0.79 11.37 0.11 
North West  1.15 0.27 4.83 0.85 
Gauteng 1.92 0.45 8.14 0.38 
Mpumalanga 2.94 0.69 12.59 0.15 
Limpopo 0.73 0.16 3.37 0.69 

Age  1.08 0.95 1.23 0.26 
 
 

 

 

 

 

 

 

 

Table 22.2:  Multivariate logistic regression for HIV status in both 2008 and 2017, 
considering predictors and adjusting for socio-demographic variables for females 

Variable Odds 
ratio 

 95% Conf. 
Interval 

P-value 

Sexual Debut Not at risk  Ref  - - - 
Risk (<=16yrs)  

1.94 
  

1.44 
 

2.61 
<0.001 

Intergenerational  
sex 

No Ref  - - - 
Yes  

1.60 
  

1.12 
 

2.29 
0.01 

Survey year 2008 Ref  - - - 
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2017  
0.68 

  
1.22 

 
1.36 

<0.001 

Geographical 
type 

Urban Ref  - - - 
Rural informal 
(tribal areas) 

 
1.09 

  
0.78 

 
1.52 

0.62 

Rural formal 
(farms) 

 
1.26 

  
0.83 

 
1.91 

0.27 

Race Black African Ref  - - - 

White  
0.09 

  
0.02 

 
0.41 

<0.001 

Coloured  
0.30 

  
0.18 

 
0.51 

<0.001 

Indian/Asian  
0.02 

  
0.01 

 
0.09 

<0.001 

Province  Western Cape Ref  - - - 

Eastern Cape  
2.05 

 
 

 
1.07 

 
3.93 

0.03 

Northen Cape  
1.14 

  
0.49 

 
2.52 

0.80 

Free State  
1.06 

  
0.52 

 
2.13 

0.87 

KwaZulu-Natal  
2.22 

  
1.22 

 
4.07 

0.01 

North West   
1.02 

  
0.51 

 
2.03 

0.96 

Gauteng  
1.56 

  
0.85 

 
2.86 

0.15 

Mpumalanga  
2.93 

  
1.61 

 
5.35 

<0.001 

Limpopo  
0.83 

  
0.40 

 
1.73 

0.62 

Age   
1.29 

  
1.22 

 
1.36 

<0.001 

Multiple logistic regression analysis for pooled survey data considering the risk 
score.  

 

The multiple logistic regression analysis of the pooled survey data among males indicates 

that higher risk score was associated with lower likelihood of being HIV-positive, this 

however, was not statistically significant (aOR 0.90; 95%CI: 0.73 – 1.12). Males in 2017 had 

an 18% increased likelihood of being HIV-positive compared to those in 2008, although this 

association did not reach statistical significance (aOR 1.18; 95%CI: 0.64 – 2.17). This 

difference indicates an increased in HIV prevalence over the years in males.  

By contrast, analysis in females indicates that a higher risk score is significantly associated 

with an increased likelihood of being HIV-positive, with adjusted odds ratio (aOR) of 1.33 
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(95%CI: 1.18 – 1.50). Additionally, females in 2017 were significantly less likely (30%) to be 

HIV positive compared to those in 2008 (aOR 0.70; 95%CI 0.53 – 0.92). This difference 

indicates a possible decline in HIV prevalence over time, potentially due to improved 

prevention strategies, greater awareness, and increased access to treatment and testing 

services. 

 

 

 

 

 

Table 23.1: Multivariate logistic regression for HIV status in both 2008 and 2017, considering 
composite risk score and adjusting for socio-demographic variables for males 

Variable Odds 
ratio 

95% Conf. Interval P-value 

Risk score   0.90 0.73 1.12 0.34 
Survey year 2008 Ref - - - 

2017 1.18 0.64 2.17 0.59 
Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

0.60 0.31 1.15 0.12 

Rural formal 
(farms) 

1.25 0.66 2.37 0.49 

Race Black African Ref - - - 
White 0.25 0.05 1.14 0.07 
Coloured 0.23 0.08 0.65 0.01 
Indian/Asian 0.01 0.00 0.07 <0.001 

Province  Western Cape Ref - - - 
Eastern Cape 1.08 0.24 4.87 0.92 
Northen Cape 1.15 0.27 4.96 0.85 
Free State 0.65 0.15 2.74 0.56 
KwaZulu-Natal 2.99 0.78 11.46 0.11 
North West  1.16 0.28 4.91 0.84 
Gauteng 1.90 0.45 8.06 0.39 
Mpumalanga 2.92 0.68 12.55 0.15 
Limpopo 0.75 0.16 3.46 0.71 

Age  1.09 0.96 1.24 0.18 
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Table 24.2: Multivariate logistic regression for HIV status in both 2008 and 2017, considering 
composite risk score and adjusting for socio-demographic variables for females 

Variable Odds 
ratio 

95% Conf. Interval P-value 

Risk score   1.33 1.18 1.50 <0.001 
Survey year 2008 Ref - - - 

2017 0.70 0.53 0.92 0.01 
Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

1.13 0.81 1.57 0.47 

Rural formal 
(farms) 

1.34 0.89 2.02 0.16 

Race Black African Ref - - - 
White 0.09 0.02 0.42 <0.001 
Coloured 0.30 0.17 0.50 <0.001 
Indian/Asian 0.02 0.01 0.09 <0.001 

Province  Western Cape Ref - - - 
Eastern Cape 1.99 1.03 3.81 0.04 
Northen Cape 1.05 0.46 2.39 0.91 
Free State 0.97 0.48 1.98 0.94 
KwaZulu-Natal 2.15 1.18 3.91 0.01 
North West  0.95 0.48 1.88 0.88 
Gauteng 1.46 0.80 2.67 0.22 
Mpumalanga 2.73 1.50 4.97 <0.001 
Limpopo 0.76 0.37 1.56 0.45 

Age  1.26 0.53 0.92 0.01 
 

 

 

 

 

3.6 Comparison of Results With and Without Multiple Imputation 
Multiple imputation is a statistical technique used to handle missing data by creating multiple 

complete datasets, analysing them separately and then pooling the results to obtain more 

robust estimates. With multiple imputation, the results for 2008 and 2017 among males and 

females differed in how missing data influenced estimates (See Appendix for models with 

missing data). 

When stratified by sex in 2008 and 2017, the effect of multiple imputation differed between 

males and females. Among males, multiple imputation resulted in higher odds ratios with wider 

confidence intervals for sexual debut and intergenerational sex, and the risk score index, 
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suggesting greater uncertainty in the imputed estimates. In contrast, among females who had 

larger proportion of missing data, the multiple imputation led to lower odds ratios for sexual 

debut and intergenerational sex in the multiple logistic regression model, as well for the risk 

score index. Additionally, multiple imputation resulted in narrower confidence intervals, 

indicating increased precision. 

 

This suggests that complete case analysis in females likely overestimated associations due 

to selection bias, while multiple imputation corrected for this bias and improved precision by 

re-incorporating excluded cases. MI provided more reliable effect estimates in females, 

whereas in males the added variability outweighed the benefits. These findings highlight how 

the impact of MI depends on the extent of missingness, with greater benefits observed in 

subgroups with higher levels of missing data. 

  

Considering the decomposition analysis for the pooled data, the models generally indicate 

notable differences in results between data with and without imputation. In the risk predictor 

model accounting for sexual debut and intergenerational sex among males, the imputed 

dataset shows narrower confidence intervals, particularly for the overall difference, explained 

and unexplained components. For the risk score index, the imputed dataset model for females 

showed a statistically non-significant explained component (Coefficient: -0.001, P = 0.80) 

while the non-imputed dataset model indicated a statistically significant component 

(Coefficient: 0.0057, P = 0.01). This suggests that missing data could lead to an overestimation 

of the contribution of the risk score to the explained difference in HIV prevalence. Once the 

missing information was accounted for through imputation, the effect was reduced and no 

longer statistically significant, highlighting the importance of handling missingness 

appropriately to avoid false associations. 

4. DISCUSSION AND CONCLUSION  
This study aims to investigate the change in HIV prevalence in young adults aged 15-24 in 

South Africa between the survey of 2008 and 2017, and to investigate risk factors associated 

with HIV positivity in both survey years using sex stratified analysis. The study also aims to 

quantify the separate contributions to the change in HIV prevalence between these surveys, 

into the portion attributable to change in risk factors and the portion attributable to change in 

effects of the risk factors, with separate analyses conducted for males and females. 

Analysis of young adults aged 15-24 between 2008 and 2017 revealed sex-specific shifts in 

demographic composition. Among males, the proportion of younger participants (15-19 years) 

declined, while those aged 20-24 increased, with slight changes in racial composition and 
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growth in urban and rural formal areas. Provincially, male representation increased in Northern 

Cape, KwaZulu-Natal, Gauteng, and Mpumalanga, with declines in Eastern Cape, Free State, 

and Limpopo. Among females, similar age shifts were observed, with increases in Coloured 

and Indian/Asian representation and decreases in White respondents. Provincially, female 

representation increased in Western Cape, Northern Cape, Gauteng, and Mpumalanga and 

decreased in several other provinces. Urban residency grew, while rural areas declined. 

Consistent urbanization trends occurred across both sexes, likely reflecting migration for 

education and employment opportunities. 

Behavioural risk factors among young adults showed notable sex-specific changes between 

2008 and 2017. Among males, early sexual debut, intergenerational sex, transactional sex, 

and substance use including recreational drugs and excessive alcohol use, became more 

common. This indicates an increasing engagement in behaviours associated with higher HIV 

risk. Females also showed rises in intergenerational and transactional sex, as well as 

substance use, although the increases were generally more modest. Encouragingly, 

inconsistent condom use declined, particularly among females, suggesting that some HIV 

prevention efforts, such as condom promotion, may be yielding positive effects. These 

differences highlight diverging risk profiles by sex. Males appear to be experiencing greater 

increases in high-risk behaviours, which may contribute to the observed stability or slight rise 

in HIV prevalence. In contrast, reductions in female HIV prevalence may reflect the combined 

impact of targeted interventions, improved condom use, and changing behavioural patterns. 

Overall, these findings underscore the importance of tailored, sex-specific prevention 

strategies that address both behavioural risks and broader social determinants influencing HIV 

exposure among young adults. 

Contrary to expectations, many high-risk behaviours increased from 2008 to 2017, yet HIV 

prevalence trends differed by sex. Among males, prevalence showed a slight, non-significant 

increase, driven in part by higher rates among younger males (15-19 years) and in specific 

geographic and racial subgroups. In contrast, females experienced a significant decline in HIV 

prevalence, particularly among older young adults (20-24 years) and Black African females, 

suggesting that targeted interventions and improvements in prevention practices, such as 

condom use, may have had a greater impact for females. Age, racial, and geographic 

disparities were evident for both sexes. While some provinces, such as Gauteng and 

Mpumalanga, saw substantial declines in female prevalence, others including Eastern Cape 

and Free State, experienced increases, highlighting regional differences in healthcare access, 

social determinants, and intervention coverage. Among males, rural formal areas consistently 

showed the highest prevalence, with urban and rural informal areas experiencing smaller 

increases, reflecting persistent geographic vulnerabilities. These sex-specific trends 
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underscore diverging HIV dynamics: males are experiencing stable or slightly increasing 

prevalence despite rising behavioural risks, whereas females show notable reductions, likely 

reflecting the effect of targeted interventions. The findings highlight the importance of sex- and 

region-specific HIV prevention strategies that address behavioural, social, and structural 

factors influencing HIV risk among young adults. 

The sex-specific logistic regression analyses provide important insights into the behavioural 

risk factors associated with HIV positivity among young adults. Among males, neither early 

sexual debut nor intergenerational sex was significantly associated with HIV positivity in either 

survey year, suggesting that these behaviours alone may not be the primary drivers of HIV 

risk in this group. In contrast, among females, early sexual debut consistently emerged as a 

strong and significant predictor of HIV positivity. In 2008, females with early sexual debut were 

87% more likely to be HIV positive than those with later sexual debut, and in 2017, early sexual 

debut doubled the odds of HIV positivity compared to later initiation. Intergenerational sex was 

also associated with higher HIV risk among females, although the association was statistically 

significant only in 2008. The findings in females align with existing literature indicating the 

vulnerability of young adults who engage in early sexual activity and intergenerational sex 

(22,27). These findings indicate clear sex differences in the behavioural determinants of HIV. 

While early sexual activity and intergenerational relationships remain critical points of 

intervention for young women, the absence of significant associations among males suggests 

that other factors may play a more substantial role in determining HIV risk for young 

men(51,52). Overall, the results underscore the importance of sex-specific HIV prevention 

strategies that prioritize comprehensive sexual education, delay of sexual debut, and 

interventions addressing power imbalances in sexual relationships, particularly targeting 

young women. 

Behavioural risk factors associated with HIV positivity were used to derive a risk score index 

for both 2008 and 2017, with separate analyses for males and females. The score 

incorporated sexual debut, intergenerational sex, inconsistent condom use, and number of 

sexual partners, capturing the compounded effect of multiple high-risk behaviours on HIV 

positivity. In both survey years, the logistic regression models adjusted for socio-demographic 

variables indicate the risk score was strongly associated with HIV positivity among females. 

In 2008, each unit increase in the risk score corresponded to a 34% higher likelihood of being 

HIV positive, and a similar effect was observed in 2017, reinforcing the persistent vulnerability 

of young women with multiple risk behaviours. These findings imply that the presence of 

multiple risk behaviours increases vulnerability to HIV infection. Therefore, interventions 

addressing interlinked behaviours, such as inconsistent condom use and multiple sexual 

partners are essential (53). Education programs should emphasize the risk associated with 
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multiple behavioural factors. Among males, however, the risk score was not significantly 

associated with HIV positivity in either year, suggesting that the cumulative behavioural factors 

captured by the score may be less predictive of HIV risk in young men. This could indicate 

that other unmeasured factors such as biological differences, or structural and social 

determinants (52), may play a more prominent role. 

The decomposition analysis by sex is applied to provide insights into the differences in HIV 

prevalence between the 2008 and 2017 surveys considering sexual debut and 

intergenerational sex as risk factors. Among males, the explained component showed a non-

significant positive contribution to the change in HIV prevalence, with a 0.05% decrease 

attributable to differences in risk factors over time. Of this, 0.06% was attributed to change in 

the proportion of individuals participating in early sexual activity, while 0.01% was negatively 

attributed to the differences in the proportions of individuals participating in intergenerational 

sex.  

The unexplained component among males indicates a non-significant negative contribution to 

the change of HIV prevalence, with 1.2% of the change attributable to the differences in impact 

of early sexual debut and intergenerational sex. Of this, 0.33% was attributed to the changes 

in the impact of sexual debut, while 0.1% was linked to the changes in the impact of 

intergenerational sex. These findings suggest that the positive explained component, 

combined with a negative unexplained component, could indicate that less people engaged in 

these risky behaviours in 2017 as compared to 2008, but the association between these risk 

factors and HIV positivity has strengthened over time. Therefore, the impact of these risky 

behaviours over time counteracts the favourable changes in the distribution.  

Among females, the explained component indicates a non-significant negative contribution to 

the change in HIV prevalence, with a reduction of 0.46% attributable to differences in risk 

factors across the two surveys. Within this component, early sexual debut contributed 0.04%, 

while intergenerational sex accounted for 0.41%. These results suggest that changes in the 

distribution of these risk behaviours among females did not substantially drive the observed 

differences in HIV prevalence over time. 

The unexplained component among females, however, indicates a significant positive 

contribution of 3.42% to the reduction in HIV prevalence between 2008 and 2017. Of this 

contribution, 0.52% was related to the changed in the impact of early sexual debut, while 

0.50% was linked to the changes in the impact of intergenerational sex. These findings 

suggest that although more females engaged in these risky behaviours over time, the 

association between these risk factors and HIV positivity weakened over time, leading to 

favourable changes in HIV prevalence.   
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Behavioural risk factors that demonstrated a directly proportional association with HIV status 

were used to derive a risk score index, which was then applied in the decomposition analysis.. 

Among males, HIV prevalence increased by 1.15% between 2008 and 2017 surveys. Of this, 

only 0.01% was explained by the differences in the distribution of observed risky behaviours. 

The explained component revealed that differences among males in observed risky 

behaviours negatively contributed to a decline in HIV prevalence over time. This indicates that 

respondents in the 2017 survey had a higher risk score, and therefore, would be expected to 

have a higher HIV prevalence than respondents in 2008. This highlights the continued need 

for interventions targeting interlinked risk behaviours such as reducing intergenerational sex, 

promoting consistent condom use, and minimizing multiple sexual partnerships. The 

unexplained component in males indicated a non-significant negative contribution in the 

reduction of HIV prevalence, with an increase of 1.15% attributable to the differences in impact 

of the risk scores. These findings are consistent with earlier results suggesting that while the 

prevalence of risky behaviours did not shift substantially, their effect on HIV status was greater 

in 2017. Overall, this points to a stronger association between risk behaviours and HIV 

positivity over time, underscoring the importance of addressing both behavioural prevalence 

and their underlying drivers. 

Among females, HIV prevalence decreased by 2.96% between the 2008 and 2017 surveys. 

Of this change, only 0.1% was explained by differences in the distribution of observed risky 

behaviours. The explained component showed a negative contribution, suggesting that the 

prevalence of risky behaviours among females in 2017 would have been expected to increase 

HIV prevalence compared to 2008. This finding indicates that shifts in behavioural distribution 

alone did not account for the reduction in HIV prevalence, reinforcing the importance of 

addressing persistent high-risk patterns such as early sexual debut, inconsistent condom use, 

and intergenerational sex. 

The unexplained component accounted for the majority of the change, with a 3.06% 

contribution to the reduction in HIV prevalence. This suggests that while the distribution of risk 

behaviours did not substantially improve, their impact on HIV status weakened over time. 

Taken together, these findings highlight that reductions in HIV prevalence among females were 

driven more by changes in the impact of risk factors, rather than by major shifts in behavioural 

patterns themselves.  

A multiple logistic regression analysis was conducted using the pooled survey data from 2008 

and 2017, incorporating a survey year variable. Separate models were developed for males 

and females to provide further insight into the impact of sexual risk factors and later composite 

risk factors on overall change in HIV prevalence among young adults aged 15-24 years. When 

accounting for sexual risk factors, the effect of survey year differed by sex. Among males, HIV 

prevalence was slightly higher in 2017 compared to 2008, though not statistically significant 
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(aOR 1.12; 95% CI: 0.66–2.21). In contrast, females in 2017 had significantly lower odds of 

HIV positivity compared to 2008 (aOR 0.68; 95% CI: 0.51–0.90). These patterns are consistent 

with the decomposition analysis, which showed a non-significant overall increase in males and 

a significant reduction in HIV prevalence among females between the two survey years. 

 

The results considering the composite risk factors indicate that the effect of survey year 

differed by sex. Among males, a higher risk score was associated with a lower likelihood of 

HIV positivity, though this was not statistically significant (aOR 0.90; 95% CI: 0.73–1.12). 

Males in 2017 were slightly more likely to be HIV-positive compared to 2008, but this increase 

was not significant (aOR 1.18; 95% CI: 0.64–2.17), suggesting a modest rise in prevalence 

over time. In contrast, females with higher risk scores were significantly more likely to be HIV-

positive (aOR 1.33; 95% CI: 1.18–1.50), and those in 2017 had significantly lower odds of HIV 

infection compared to 2008 (aOR 0.70; 95% CI: 0.53–0.92), indicating a potential decline in 

prevalence over time.   

In females, the results indicate that the composite risk factors i.e., early sexual debut, 

intergenerational sex, inconsistent condom use and the number of sexual partners are 

associated with HIV positivity. These findings also align with the decomposition results, 

indicating that these combined sexual behaviours are critical factors of HIV prevalence.  The 

significant contribution of the impact in these risk factors to the reduction in HIV prevalence 

highlight the important associations between risky behaviours and HIV prevalence therefore, 

emphasizing a need to target these behaviours in prevention strategies.  
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APPENDIX 
Appendix A: Risk Factors Associated with HIV Positivity in 2008 
Adjusting for Socio-Demographic Variables (Data with Missing Values, 
No Imputation) 
 

Logistic regression models for HIV status in 2008 adjusting for socio-demographic variables 
in males 

Variable Odds ratio  95% Conf. Interval  P - value 

Sexual Debut  Not at risk Ref - - - 

Risk (<= 
16yrs) 

0.85 0.34 2.14 0.73 

Intergenerational 
sex 

No Ref - - - 

Yes 1.19 0.27 5.21 0.81 
Consistent 
condom use 

Not at risk  Ref - - - 

At risk 0.90 0.26 3.17 0.87 
No Ref - - - 
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Recreational drug 
use 

Yes 1.57 0.31 8.09 0.59 

Excessive 
alcohol 

No Ref - - - 

Yes 1.18 0.38 3.67 0.77 
Number of sexual partners 1.00 0.80 1.25 1.00 

 

Logistic regression models for HIV status in 2008 adjusting for socio-demographic variables 
in females 

Variable Odds ratio  95% Conf. Interval  P - value 

Sexual Debut  Not at risk Ref - - - 

Risk (<= 
16yrs) 

2.32 1.52 3.53 0.00 

Intergenerational 
sex 

No Ref - - - 

Yes 2.23 1.37 3.64 0.00 
Consistent 
condom use 

Not at risk  Ref - - - 

At risk 1.10 0.66 1.84 0.72 
Transactional sex No Ref - - - 

Yes 0.76 0.33 17.45 0.87 
Recreational drug 
use 

No Ref - - - 

Yes 1.27 0.22 7.46 0.79 
Excessive 
alcohol 

No Ref - - - 

Yes 1.47 0.69 3.12 0.31 
Number of sexual partners 1.04 0.90 1.20 0.61 

 

Multivariate logistic regression for HIV status in 2008 considering predictors and adjusting for 
socio-demographic variables in males 

Variable Odds ratio 95% Conf. Interval P-value 
Sexual Debut Not at risk  Ref - - - 

Risk (<=16yrs) 0.77 0.28 2.16 0.62 
Intergenerational  
sex 

No Ref - - - 
Yes 1.21 0.25 5.91 0.82 

Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

0.27 0.07 1.13 0.07 

Rural formal 
(farms) 

0.26 0.03 2.35 0.23 

Race Black African Ref - - - 
White 1    
Coloured 0.03 0.00 0.28 <0.001 
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Indian/Asian  
1 

   

Province  Western Cape Ref - - - 
Eastern Cape 1.50 0.12 18.40 0.75 
Northen Cape 4.53 0.48 42.82 0.19 
Free State 1.44 0.21 9.95 0.71 
KwaZulu-Natal 11.32 2.10 61.10 0.01 
North West  4.46 0.68 29.04 0.12 
Gauteng 7.01 1.23 45.79 0.04 
Mpumalanga 11.40 1.23 105.75 0.03 
Limpopo 0.66 0.06 7.22 0.73 

Age 1.05 0.80 1.38 0.71 

 
 

 

 

 

Multivariate logistic regression for HIV status in 2008 considering predictors and adjusting for 
socio-demographic variables in females 

Variable Odds ratio 95% Conf. Interval P-value 
Sexual Debut Not at risk  Ref - - - 

Risk (<=16yrs) 2.14 1.37 3.36 <0.001 
Intergenerational  
sex 

No Ref - - - 
Yes 2.02 1.22 3.35 0.01 

Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

1.02 0.60 1.74 0.95 

Rural formal 
(farms) 

1.51 0.77 2.96 0.23 

Race Black African Ref - - - 
White 0.01 0.00 0.06 <0.001 
Coloured 0.19 0.08 0.41 <0.001 
Indian/Asian 0.00 0.00 0.01 <0.001 

Province  Western Cape Ref - - - 
Eastern Cape 1.59 0.55 4.60 0.40 
Northen Cape 1.07 0.31 3.72 0.91 
Free State 0.60 0.19 1.87 0.37 
KwaZulu-Natal 2.86 1.09 7.54 0.03 
North West  0.90 0.29 2.78 0.86 
Gauteng 1.93 0.73 5.11 0.19 
Mpumalanga 2.32 0.82 6.56 0.11 
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Limpopo 0.75 0.22 2.61 0.65 
Age 1.31 1.20 1.44 <0.001 

 

Logistic regression for HIV status in 2008 considering risk score index and adjusting for 
socio-demographic variables in males 

Variables Odds ratio 95% Conf. Interval P-value 
Risk Score index  

1.04 
 

0.76 
 

1.42 
0.80 

Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

 
0.32 

 
0.08 

 
1.29 

0.11 

Rural formal 
(farms) 

 
0.28 

 
1.29 

 
2.58 

0.26 

Race Black African Ref - - - 
White 1    
Coloured 0.03 0.00 0.29 <0.001 
Indian/Asian 1    

Province  Western Cape Ref - - - 
Eastern Cape 1.61 0.13 19.76 0.71 
Northen Cape 5.24 0.55 50.04 0.15 
Free State 1.58 0.23 10.95 0.64 
KwaZulu-Natal 11.40 2.09 62.13 0.01 
North West  5.16 0.82 32.61 0.08 
Gauteng 7.65 1.18 49.62 0.03 
Mpumalanga 11.86 1.47 95.90 0.02 
Limpopo 0.68 0.06 7.25 0.74 

Age 1.02 0.79 1.31 0.87 
 

 

Logistic regression for HIV status in 2008 considering risk score index and adjusting for 
socio-demographic variables in females 

Variables Odds ratio 95% Conf. Interval P-value 
Risk Score index 1.45 1.20 1.75 <0.001 
Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

0.98 0.59 1.63 0.93 

Rural formal 
(farms) 

1.48 0.79 2.80 0.22 

Race Black African Ref - - - 
White 0.01 0.00 0.06 <0.001 
Coloured 0.18 0.08 0.40 <0.001 
Indian/Asian 0.00 0.00 0.01 <0.001 

Province  Western Cape Ref - - - 
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Eastern Cape 1.63 0.57 4.67 0.36 
Northen Cape 0.98 0.30 3.21 0.97 
Free State 0.64 0.20 2.00 0.44 
KwaZulu-Natal 2.93 1.14 7.53 0.03 
North West  0.86 0.28 2.60 0.78 
Gauteng 1.81 0.69 4.75 0.23 
Mpumalanga 2.23 0.80 6.19 0.12 
Limpopo 0.68 0.20 2.33 0.54 

Age 1.29 1.18 1.41 <0.001 
 

 

 

 

Appendix B: Risk Factors Associated with HIV Positivity in 2017 
Adjusting for Socio-Demographic Variables (Data with Missing Values, 
No Imputation) 
 

Logistic regression for HIV status in 2017 adjusting for socio-demographic variables in males  

Variable  Odds ratio  95% Conf. Interval  P - value 
Sexual Debut  Not at Risk Ref - - - 

Risk (<= 
16yrs) 

0.62 0.33 1.15 0.13 

Intergenerational 
sex 

No Ref - - - 

Yes 0.90 0.34 2.39 0.83 
Consistent 
condom use 

Not at risk  Ref - - - 

At risk 1.82 0.68 4.83 0.23 
Transactional 
sex 

No Ref - - - 

Yes 0.55 0.08 3.57 0.53 
Recreational 
drug use 

No Ref - - - 

Yes 0.49 0.19 1.27 0.14 
Excessive 
alcohol 

No Ref - - - 

Yes 1.24 0.54 2.88 0.61 
Number of sexual partners 0.71 0.45 1.10 0.13 
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Logistic regression for HIV status in 2017 adjusting for socio-demographic variables in 
females 

Variable  Odds ratio  95% Conf. Interval  P - value 
Sexual Debut  Not at Risk Ref - - - 

Risk (<= 
16yrs) 

2.41 1.72 3.37 <0.001 

Intergenerational 
sex 

No Ref - - - 

Yes 1.62 1.03 2.53 0.04 
Consistent 
condom use 

Not at risk  Ref - - - 

At risk 1.18 0.69 2.03 0.55 
Transactional 
sex 

No Ref - - - 

Yes 1.96 0.56 6.90 0.29 
Recreational 
drug use 

No Ref - - - 

Yes 1.41 0.64 3.10 0.40 
Excessive 
alcohol 

No Ref - - - 

Yes 0.76 0.47 1.24 0.27 
Number of sexual partners 1.42 1.17 1.80 <0.001 
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Logistic regression for HIV status in 2017 considering predictors and adjusting for socio-
demographic variables in males 

Variable Odds ratio 95% Conf. Interval P-value 
Sexual Debut Not at risk  Ref - - - 

Risk (<=16yrs) 0.58 0.30 1.12 0.10 
Intergenerational 
sex 

No Ref - - - 
Yes 1.02 0.38 2.76 0.97 

Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

0.64 0.33 1.22 0.17 

Rural formal 
(farms) 

2.47 1.19 5.10 0.01 

Race Black African Ref - - - 
White 0.19 0.03 1.06 0.06 
Coloured 0.17 0.04 0.79 0.02 
Indian/Asian 0.03 0.00 0.24 <0.001 

Province  Western Cape Ref - - - 
Eastern Cape 1.17 0.20 6.83 0.86 
Northen Cape 0.41 0.07 2.51 0.34 
Free State 0.44 0.08 2.55 0.36 
KwaZulu-Natal 1.12 0.23 5.53 0.89 
North West  0.72 0.13 4.13 0.71 
Gauteng 0.87 0.16 4.72 0.87 
Mpumalanga 1.07 0.20 5.73 0.94 
Limpopo 0.70 0.12 4.08 0.70 

Age 1.06 0.92 1.21 0.42 
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Logistic regression for HIV status in 2017 considering predictors and adjusting for socio-
demographic variables in females 

Variable Odds ratio 95% Conf. Interval P-value 
Sexual Debut Not at risk  Ref - - - 

Risk (<=16yrs) 2.25 1.58 3.20 <0.001 
Intergenerational 
sex 

 Ref - - - 
 1.36 0.85 2.16 0.20 

Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

1.16 0.77 1.74 0.48 

Rural formal 
(farms) 

1.34 0.76 2.38 0.31 

Race Black African Ref - - - 
White 0.05 0.02 0.18 <0.001 
Coloured 0.38 0.18 0.77 <0.001 
Indian/Asian 0.10 0.02 0.45 <0.001 

Province  Western Cape Ref - - - 
Eastern Cape 1.89 0.93 3.85 0.08 
Northen Cape 0.57 0.22 1.50 0.25 
Free State 1.12 0.47 2.65 0.80 
KwaZulu-Natal 1.23 0.60 2.51 0.57 
North West  0.91 0.42 1.97 0.81 
Gauteng 0.99 0.47 2.09 0.98 
Mpumalanga 1.80 0.88 3.69 0.11 
Limpopo 0.75 0.33 1.70 0.49 

Age 1.21 1.13 1.30 <0.001 
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Logistic regression for HIV status in 2017 considering risk score index and adjusting for 
socio-demographic variables in males 

Variables Odds ratio 95% Conf. Interval P-value 
Risk Score    

0.80 
 

0.61 
 

1.06 
0.12 

Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

 
0.68 

 
0.37 

 
1.27 

0.23 

Rural formal 
(farms) 

 
2.34 

 
1.12 

 
4.89 

0.02 

Race Black African Ref - - - 

White  
0.20 

 
0.04 

 
1.12 

0.07 

Coloured  
0.16 

 
0.03 

 
0.80 

0.03 

Indian/Asian  
0.03 

 
0.00 

 
0.25 

<0.001 

Province  Western Cape Ref - - - 

Eastern Cape  
1.13 

 
0.18 

 
6.98 

0.90 

Northen Cape  
0.41 

 
0.07 

 
2.52 

0.33 

Free State  
0.43 

 
0.07 

 
2.66 

0.36 

KwaZulu-Natal  
1.04 

 
0.20 

 
5.34 

0.97 

North West   
0.70 

 
0.12 

 
4.24 

0.70 

Gauteng  
0.83 

 
0.14 

 
4.75 

0.83 

Mpumalanga  
1.18 

 
0.21 

 
6.64 

0.85 

Limpopo  
0.77 

 
0.13 

 
4.56 

0.78 

Age  
1.08 

 
0.94 

 
1.22 

0.27 

 

 

 

 

Logistic regression for HIV status in 2017 considering risk score index and adjusting for 
socio-demographic variables in males 

Variables Odds ratio 95% Conf. Interval P-value 
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Risk Score   1.37 1.18 1.60 <0.001 

Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

1.29 0.88 1.91 0.19 

Rural formal 
(farms) 

1.51 0.85 2.66 0.16 

Race Black African Ref - - - 
White 0.06 0.02 0.20 <0.001 
Coloured 0.36 0.17 0.74 0.01 
Indian/Asian 0.10 0.02 0.44 <0.001 

Province  Western Cape Ref - - - 
Eastern Cape 1.91 0.95 3.84 0.07 
Northen Cape 0.60 0.23 1.56 0.29 
Free State 1.15 0.49 2.66 0.75 
KwaZulu-Natal 1.21 0.61 2.41 0.59 
North West  0.82 0.38 1.76 0.61 
Gauteng 0.97 0.47 1.98 0.93 
Mpumalanga 1.71 0.84 3.46 0.14 
Limpopo 0.64 0.29 1.44 0.28 

Age 1.18 1.10 1.27 <0.001 
 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C: Risk factors associated with HIV positivity for pooled survey 
data. (Data with Missing Values, No Imputation) 
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Decomposition analysis of HIV status using risk predictors in males 

Decomposition analysis Coefficient  95% Conf. Interval  P - value 
Overall Difference - 0.0113 - 0.035 0.013 0.36 

Explained 0.0010 - 0.002 0.003 0.44 
Unexplained - 0.0123 - 0.04 0.011 0.30 

Explained Sexual Debut 0.0010 - 0.001 0.004 0.42 
Intergenerational 
sex 

- 0.0001 - 0.000 0.000 0.72 

Unexplained Sexual Debut 0.0032 - 0.012 0.019 0.69 
 Intergenerational 

sex 
0.0005 - 0.003 0.004 0.77 

 

Decomposition analysis of HIV status using risk predictors in females 

Decomposition analysis Coefficient  95% Conf. Interval  P - value 
Overall Difference 0.0298 0.001 0.0590 0.046 

Explained - 0.0046 - 0.009 0.000 0.060 
Unexplained 0.0344 0.005 0.064 0.022 

Explained Sexual Debut - 0.0004 - 0.004 0.003 0.82 
Intergenerational 
sex 

- 0.0042 - 0.008 - 0.001 0.02 

Unexplained Sexual Debut - 0.0047 - 0.019 0.009 0.51 

 Intergenerational 
sex 

0.0054 - 0.007 0.018 0.40 

 
 

 

 

 

 

 

 

 

Decomposition analysis of HIV status using risk score index in males 

Decomposition analysis Coefficient  95% Conf. Interval  P - Value 
Overall Difference - 0.0115 - 0.034 0.011 0.31 

Explained 0.0002 - 0.001 0.001 0.66 
Unexplained - 0.0118 - 0.034 0.010 0.29 
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Explained Risk score 0.0002 - 0.001 0.001 0.66 
Unexplained Risk score  0.006 - 0.010 0.022 0.48 

 
 
 
 
 
 
 
Decomposition analysis of HIV status using risk score index in females 

Decomposition analysis Coefficient  95% Conf. Interval  P - Value 
Overall Difference 0.0296 0.001 0.059 0.04 

Explained 0.0057 0.001 0.010 0.01 
Unexplained 0.0239 - 0.004 0.052 0.09 

Explained Risk score 0.0057 0.001 0.010 0.01 
Unexplained Risk score  0.0012 - 0.019 0.021 0.91 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

Multivariate logistic regression for HIV status in both 2008 and 2017, considering predictors 
and adjusting for socio-demographic variables in males 

Variable Odds 
ratio 

95% Conf. Interval P-value 

Sexual Debut Not at risk  Ref - - - 
Risk (<=16yrs) 0.61 0.34 1.10 0.10 

Intergenerational  No Ref - - - 
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sex Yes 1.15 0.49 2.73 0.75 
Survey year 2008 Ref - - - 

2017 1.17 0.60 2.27 0.64 
Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

0.42 0.21 0.82 0.01 

Rural formal 
(farms) 

1.21 0.58 2.50 0.61 

Race Black African Ref - - - 
White 0.07 0.01 0.38 <0.001 
Coloured 0.12 0.03 0.43 <0.001 
Indian/Asian 0.01 0.00 0.07 <0.001 

Province  Western Cape Ref - - - 
Eastern Cape 1.09 0.23 5.16 0.91 
Northen Cape 0.94 0.19 4.73 0.94 
Free State 0.54 0.12 2.39 0.41 
KwaZulu-Natal 2.46 0.60 10.05 0.21 
North West  1.14 0.26 5.00 0.86 
Gauteng 1.64 0.36 7.45 0.52 
Mpumalanga 2.28 0.47 11.05 0.31 
Limpopo 0.72 0.14 3.58 0.69 

Age  1.06 0.92 1.21 0.42 
 
 
 
 
 
 
 
 
 
 
 
 
 
Multivariate logistic regression for HIV status in both 2008 and 2017, considering predictors 
and adjusting for socio-demographic variables in females 

Variable Odds 
ratio 

95% Conf. Interval P-value 

Sexual Debut Not at risk  Ref - - - 
Risk (<=16yrs) 2.15 1.61 2.87 0.00 

Intergenerational  
sex 

No Ref - - - 
Yes 1.66 1.18 2.33 0.00 

Survey year 2008 Ref - - - 
2017 0.67 0.51 0.88 0.00 
Urban Ref - - - 
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Geographical 
type 

Rural informal 
(tribal areas) 

1.04 0.73 1.47 0.84 

Rural formal 
(farms) 

1.38 0.89 2.15 0.15 

Race Black African Ref - - - 
White 0.02 0.01 0.06 0.00 
Coloured 0.28 0.16 0.49 0.00 
Indian/Asian 0.03 0.01 0.12 0.00 

Province  Western Cape Ref - - - 
Eastern Cape 1.67 0.87 3.23 0.12 
Northen Cape 0.81 0.37 1.79 0.60 
Free State 0.84 0.40 1.73 0.63 
KwaZulu-Natal 2.08 1.13 3.83 0.02 
North West  0.92 0.46 1.86 0.83 
Gauteng 1.44 0.78 2.65 0.25 
Mpumalanga 2.13 1.14 3.99 0.02 
Limpopo 0.78 0.36 1.68 0.53 

Age  1.27 1.19 1.34 0.00 
 
 
 
 
 
 
 
 
 
 
 
 

Multivariate logistic regression for HIV status in both 2008 and 2017, considering composite 
risk score and adjusting for socio-demographic variables in males 

Variable Odds 
ratio 

95% Conf. Interval P-value 

Risk score   0.87 0.70 1.07 0.18 
Survey year 2008 Ref - - - 

2017 1.17 0.64 2.16 0.60 
Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

0.59 0.32 1.11 0.10 

Rural formal 
(farms) 

1.22 0.65 2.30 0.53 

Race Black African Ref - - - 
White 0.24 0.05 1.12 0.07 
Coloured 0.23 0.08 0.64 0.01 
Indian/Asian 0.01 0.00 0.06 0.00 
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Province  Western Cape Ref - - - 
Eastern Cape 1.07 0.24 4.85 0.93 
Northen Cape 1.14 0.26 4.91 0.86 
Free State 0.66 0.15 2.77 0.57 
KwaZulu-Natal 2.96 0.77 11.33 0.11 
North West  1.16 0.27 4.93 0.84 
Gauteng 1.90 0.44 8.12 0.39 
Mpumalanga 2.87 0.67 12.31 0.16 
Limpopo 0.75 0.16 3.47 0.72 

Age  1.09 0.96 1.23 0.18 
 

 

 

 

 

 

 

 

 

Multivariate logistic regression for HIV status in both 2008 and 2017, considering composite 
risk score and adjusting for socio-demographic variables in females 

Variable Odds 
ratio 

95% Conf. Interval P-value 

Risk score   1.34 1.19 1.50 0.00 
Survey year 2008 Ref - - - 

2017 0.73 0.56 0.96 0.03 
Geographical 
type 

Urban Ref - - - 
Rural informal 
(tribal areas) 

1.17 0.84 1.62 0.36 

Rural formal 
(farms) 

1.44 0.97 2.13 0.07 

Race Black African Ref - - - 
White 0.09 0.02 0.46 0.00 
Coloured 0.29 0.17 0.50 0.00 
Indian/Asian 0.02 0.01 0.09 0.00 

Province  Western Cape Ref - - - 
Eastern Cape 2.05 1.08 3.92 0.03 
Northen Cape 1.13 0.50 2.53 0.77 
Free State 0.94 0.47 1.91 0.87 
KwaZulu-Natal 2.18 1.22 3.92 0.01 
North West  0.92 0.47 1.80 0.80 
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Gauteng 1.44 0.80 2.61 0.23 
Mpumalanga 2.77 1.51 5.06 0.00 
Limpopo 0.74 0.36 1.53 0.42 

Age  1.27 1.20 1.35 0.00 
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