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SUMMARY

Background: 
South Africa is at the epicentre of the HIV pandemic and the prevalence of HIV in KwaZulu-Natal (KZN) is the highest in the  
world.  Despite the successful roll-out and scale-up of a broad range of HIV-related prevention, treatment and care  
programmes with improvements in HIV related morbidity and mortality, the rate of new HIV infections 
remain unacceptably high. In response to the provincial and national priorities to better monitor the epidemic, population 
based surveys are needed to assess the impact of prevention and treatment programmes on HIV prevalence, incidence 
and HIV-1 RNA plasma viral load (viral load) to understand the burden of HIV and hence to prioritize and guide the scale up 
of combination prevention programmes.

Purpose: 
The purpose of the HIV Incidence Provincial Surveillance System (HIPSS) was to establish a population-based  
surveillance platform in KZN, South Africa. 

Objectives:
To determine the impact of HIV-related prevention, treatment and care programmes on HIV prevalence, uptake of  
antiretroviral therapy (ART), CD4 cell counts and viral suppression in a “real-world non-trial” setting. We further assessed 
household sociodemographic and individual behavioural and biological characteristics in association with HIV infection.  

Methods: 
This population-based study was undertaken from June 11, 2014, to June 22, 2015 in a rural (Vulindlela) and a peri-urban/ 
urban (Greater Edendale) areas, uMgungundlovu district, KZN, South Africa. A multistage cluster sampling method was used  
to randomly select enumeration areas (EA), households and participants. Consenting households had all household  
members listed and a questionnaire administered to obtain household socio-demographic, economic status and 
access to health services. In each enrolled household, a single age eligible (15-49 years) individual was randomly  
selected and invited to participate in the study. Questionnaires were administered to consenting individuals to obtain  
sociodemographic characteristics, risk behaviours and exposure to HIV prevention programmes and linkage to care  
services. Peripheral blood samples, urine (males) and self-collected vulvo-vaginal swabs (females) were obtained for  
laboratory measurements. Considering the sampling design and adjusting for non-response, population weighted data 
were analysed using SAS survey procedures. The purpose of this report is to present key findings on sociodemographic 
and behavioural characteristics, HIV prevalence, CD4 cell counts, self-reported ART use, viral load aggregate measures, HIV  
testing, condom use and voluntary medical male circumcision (VMMC).

Results: 
A total of 11 289 households and 9 812 participants (86.9%) were enrolled. 6 265 (63.9%) were females and the median age was 
27.4 [interquartile range (IQR)] (IQR 20.6-36.2) years; 3 547 (36.1%) were males and the median age was 26.4 (IQR 20.1-35.0) 
years. The overall weighted HIV prevalence was 36.3% [95% Confidence interval (CI) was 34.8-37.8]; 44.1% (95% CI 42.3-45.9) 
in females and 28.0% (95% CI 25.9-30.1) in males reflecting 1.6 times higher among females compared to males, p<0.0001. 
HIV prevalence in males and females aged 15-19 years was 5.0% (95% CI 3.1-7.0) and 11.5% (95% CI 8.6-14.3) respectively, 
p<0.0001 and in 20-24 years was 10.1% (95% CI 7.6-12.6) and 32.4% (95% CI 29.4-35.5), p<0.0001, respectively. Prevalence 
peaked at 66.4% (95% CI 61.7-71.2) in females 35-39 years compared to 59.6% (95% CI 53.0-66.3) in males 40-44 years. Of the 
HIV positive participants, males compared to females had higher median viral load (median 4940, IQR 3-45448 vs median 67, 
IQR 20-13816, p<0.0001); and mean viral load (mean 68173 range 0-2300000 vs mean 32713 range 0-5400000, p<0.001) and 
lower median CD4 cell counts (402, IQR 247-601 vs 540, IQR 362-747 cells per µl, p<0.001) with 11.0% (95% CI 9.4-12.6) of  
females and 24.0% (95% CI 19.9-28.1) of males had viral loads of >50000 copies/ml irrespective of ART use. With respect to the 
first “90” target of the UNAIDS 90-90-90 treatment targets, 52% of males and 65% of females who tested HIV positive knew 
their HIV-positive status. Of those knowing their HIV positive status, 69% of males and 70% of females were on long term 
ART (second “90” target). With respect to the third target of “90”, 86% of males and 90% of females were virally suppressed 
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at viral load <1000 copies/ml. HIV-1 genotyping studies showed that of the 90 heterosexual HIV transmission clusters, 123  
females were phylogenetically linked to 103 males. Females younger than 25 years were phylogenetically linked to older male  
partners and the mean age difference of these partnerships was 8·7 years (95% CI 6·8–10·6; p<0·0001), and for females  
aged 25–40 years, the mean age difference in these partnerships dropped to 1·1 years (95% CI –0·6 to 2·8; p=0·111).  
The mean age for males that were phylogenetically linked to females was 31.5 years (range 25-40) 78.5% were unaware  
of their HIV positive status, 96.2% were not on ART and 36.7% had a viral load of more than 50 000 copies per ml.  
The prevalence of HSV-2 and syphilis antibodies was 57.9% and 2.8% respectively, whilst the multiplex PCR diagnosed  
gonorrhoea, chlamydia and trichomoniasis in 2.8%, 7.1% and 9.0% respectively. 7.1% of females 15-35 years tested  
positive for pregnancy and 51.4% of males in the 15-19 year age group were circumcised. With regards to HIV prevention and  
treatment programme coverage, knowledge of HIV positive status was 60%, ART coverage was 43%, and viral suppression 
(viral load of <1 000 copies/ml) was 37% among all those HIV positive, and always using a condom was 21.8% among all 
participants while VMMC coverage of all males was 31.9%. 

Conclusions: 
This study shows that HIV is an important health problem in the region with more than a third of the population HIV  
positive.  However, our data underscores the importance of the progress made towards achieving the UNAIDS 90-90-90  
treatment targets being substantial as out of those reporting to be on ART, over 85% ofmales and females had achieved 
viral suppression with viral load <1 000 copies/ml. The high HIV prevalence, high prtion of individuals with viral load >10 
000 copies/ml and risk  behaviours of being in contact with these individuals are important co-factors that sustain and fuel 
the epidemic in this region. Furthermore, sexual partnering between young women and older men is a key feature of the 
sexual networks driving transmission and maximising the effect of combination HIV prevention including treatment of HIV 
as prevention must prioritise areas in greatest need and address age-disparate sexual partnering, crucial to reducing HIV 
acquisition. The importance on improving on the provision and scaling- up of HIV prevention and treatment programmes 
are vital to attain HIV epidemic control in the region. Finally, with most of the evidence-based interventions reaching out to 
less than 50% of the target population and the unprecedented burden of HIV in this community, requires an “exponential” 
scale-up of HIV prevention and treatment programmes.

SUMMARY
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1. INTRODUCTION

1.1  Background
By the end of 2015,  seven  million South Africans were living with HIV, 380 000 new HIV infections and 180 000 AIDS  
related deaths had occurred, whilst over 3.2 million adults (age 15+ years) living with HIV were receiving antiretroviral  
therapy (ART) [1]. National or regional HIV sero-prevalence surveys feed into the country’s information base and help  
monitor and record the epidemic in the country over time. The South African National HIV Prevalence, Incidence,  
Behaviour and Communication Survey of 2012 reported the national prevalence for those aged 15-49 years to be 18% (95% 
Confidence Interval (CI) 17.5–20.3). At the provincial level, HIV prevalence in KwaZulu-Natal (KZN) is the highest at 27.9%  
(95% CI 25.2–30.8), while prevalence in the Western Cape is 7.8% (95% CI 5.5–10.9) [2, 3].  Similarly, this variation is also  
evident among pregnant women accessing public sector antenatal health care facilities across the country. In 2013 the  
national HIV prevalence amongst pregnant women was 29.7% (95% CI: 28.9-30.2) with KZN having the highest prevalence 
of 40.1% (95% CI 38.4-41.8) in contrast to 18.7% (95% CI 15.1- 23.0) in the Western Cape.  Among the 52 health districts in the 
country, HIV prevalence was over 40% in one district in Mpumalanga and in five districts in KZN, including uMgungundlovu 
district with a prevalence of 42.5% [4]. Furthermore, in this region women bear a disproportionate burden and have at least 
double the prevalence compared to men. In addition, women acquire HIV at least 5 to 7 years earlier than their male peers 
[5, 6] and have a peak prevalence at a much younger age. In the 2012 national survey, HIV prevalence in women aged 15-24 
years was 11.4% (95% CI 9.8–13.2) compared to 2.9% (95% CI 95% CI 2.1–3.9) in men of the same age [3]. 

In response to ongoing high rates of HIV, the South African government launched the national HIV prevention and treatment 
campaign in 2010 [7], increasing HIV testing services (HTS) and ART uptake [8], rigorous implementation of prevention of 
mother-to-child transmission (PMTCT) of HIV [9-12], roll out of voluntary medical male circumcision (VMMC) [13-16] and 
the provision of post-exposure prophylaxis (PEP) and more recently pre-exposure prophylaxis (PrEP) to individuals at high 
risk for HIV [17]. While these efforts have gained some degree of success [8], a nuanced understanding of the underlying 
HIV transmission drivers is needed. In December 2014, the National Department of Health adopted the UNAIDS 90-90-90 
treatment targets [18] to help end AIDS by 2030. These targets specify that 90% of all people living with HIV will know their 
status; 90% of all people diagnosed with HIV will receive sustained ART and 90% of all people receiving ART will have viral 
suppression with a goal of reducing new infections and AIDS related morbidity and mortality by 2020 [19] and ending 
AIDS by 2030. These targets require extensive monitoring as the first target aims to significantly improve knowledge of HIV  
positive status, serving as the gateway to care and ART initiation. The second target prioritises individuals to fast track  
treatment access. However, many individuals face stigma and discrimination as barriers to accessing ART [20]. The third  
strategy of enhancing adherence such that those on ART reach viral load of at least <1 000 copies/ml as reduction in viral 
load is central to reducing the potential of transmitting HIV [21-23].      

To fast-track the response to HIV and AIDS, all districts, sub-district and facilities were required to develop and  
implement the strategy by increasing HTS and ART initiation targets, resulting in South Africa having the largest ART  
programme with over 3.3 million people on ART at the end of 2015 [1]. Strengthening the effectiveness of treatment services,  
including the universal  test-and-treat strategy implemented in September 2016 [24], will require advanced monitoring and to  
assess its impact on incident infections. More importantly it will be critical to measure coverage and fidelity of the ART  
programme which has the potential to substantially lower the viral load in the population and in turn lower the number of new  
infections to the point of achieving and sustaining epidemic control [25]. The government has also initiated several  
structured social and biomedical programmes to serve the people at ward level. Programmes such as Operation Sukuma 
Sakhe, Primary Health Care (PHC) re-engineering, National Health Insurance (NHI) and development of partner programmes 
including United States President’s Emergency Plan for AIDS Relief (PEPFAR) work with the community in building the nation 
through better health care. These programmes collectively aim at increasing life expectancy, decreasing maternal and child 
mortality, combating HIV and AIDS, decreasing the burden of tuberculosis and strengthening health system effectiveness, 
including strengthening school health services. 

Traditional HIV surveillance focused on HIV prevalence and AIDS-deaths. However, as survival of individuals improves with ART  
[26, 27] it is becoming imperative to obtain data on new infections (incidence) and measure  community viral load as this will 
determine the impact of and gaps for ART provision in the community [28]. Newer tools and measures are being developed 
and validated for HIV incidence to provide valuable data about where and in whom transmission has recently occurred [29]. 
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In cross-sectional sampling, the Limiting Antigen Avidity Index Enzyme Immunosorbent Assay (Lag Avidity EIA) has been 
used to measure HIV incidence. In the 2012 national household survey HIV incidence was estimated to be 2.28% (95% CI 
1.84–2.74) in women aged 15-49 years, which was 1.7 times higher than the estimated rate at 1.21% (95% CI 0.97–1.45) [3]. 
In 15–24 year old women, HIV incidence was estimated at 2.54% (95% CI 2.04–3.04), which was more than four times higher 
than the estimated 0.55% (95% CI 0.45–0.65) in men of the same age [3]. These rates show that HIV remains exceptionally 
high and suggests that the underlying dynamics of transmission within communities and different geographical areas is not 
well understood or being addressed effectively. The rapid availability of surveillance data can more meaningfully influence 
HIV prevention and treatment programmes and strengthen services at the macro and community levels [30, 31]. 

As all the evidence based HIV prevention strategies, including universal ART provision are scaled up, viral load measurement is 
important to assess the impact of ART to achieve viral suppression, to reduce onward transmission [23, 32] and the potential 
to achieve epidemic control [25, 33]. At an individual level, viral load measurements are easily applied for individual  
management and to determine long term benefit. Aggregate measures of viral load, that is measuring the mean, median,  
categorical measures of viral load distribution and prevalence of viraemia in association with risk behaviours have been  
applied at community and population-level or to geographical regions [34] to provide insights into the level of HIV  
associated health care, ART coverage and the potential for ongoing transmission [35]. However, because of the extremes 
in viral load eg those on ART and have achieved viral suppression and those newly infected who have extremely high viral 
load, use of aggregate measures are likely to be challenging to interpret meaningful achievement in reducing transmis-
sion potential and new HIV infections. To standardise the reporting of these measures, the Centers for Disease Control and  
Prevention (CDC) Division of HIV/AIDS Prevention, developed guidelines on the measurement, calculation, application and 
interpretation of these measures for uniform reporting [36]. Two recent studies, one from Kenya and Uganda [37] and one 
from India [38] compared several aggregate measures and reported on the population-level prevalence of viraemia as a  
reliable estimate correlating with onward transmission. In South Africa, apart from the individual benefit there are key  
challenges of obtaining reliable population-level viral load metrics because of limited availability of data from regional 
surveillance platforms preventing the use of aggregate measures at a community or population-level to inform  
intervention priorities. The landmark results from the Rakai Project Study Group showed that viral load levels is a key  
predictor of the risk of heterosexual transmission of HIV [21] whilst the HIV Prevention Trials Network (052) trial  
demonstrating thatlowering the viral load in HIV-positive individuals through receiving early ART substantially reduced HIV 
transmission to the HIV uninfected heterosexual partner [23]. These findings formed the basis for early ART as “treatment as 
prevention” and potentially as a biomedical intervention to reduce onward transmission, thus immediate initiation of ART 
through the universal test and treat strategy is an important public health approach to achieve and fast track viral suppres-
sion. The rapid scale up of ART, including the universal test-and-treat regimen [24] will require programmatic monitoring 
on the uptake of HTS, linkage to care, ART uptake, adherence, retention in care, development of viral resistance and viral 
suppression. Thus, it is critical to achieve viral load to a point where the viral load is reduced to <1000 copies per ml or to 
non-detectable amounts and the individual is less likely to transmit HIV, as reduction in viral load is central to reducing HIV 
transmission [21, 23, 42], hence the importance of intensive population-level viral load monitoring to achieve the optimistic 
goals towards HIV epidemic control [33]; to end the AIDS epidemic by the year 2030 [40] and for an AIDS-free generation [41].  

1.2   Purpose of the study 
The purpose of the HIV Incidence Provincial Surveillance System (HIPSS) was to establish a population-based surveillance 
platform in a geographically defined region in KwaZulu-Natal, South Africa. 

1.3 Objective of the study 

The objectives of HIPSS were to assess the impact of HIV-related prevention, treatment and care programmes on HIV  
prevalence, uptake of antiretroviral therapy (ART), CD4 cell counts and viral suppression in a “real-world non-trial” setting. 
We further assessed household sociodemographic and individual behavioural and biological characteristics in association 
with HIV infection.

1. INTRODUCTION
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2. METHODS

2.1  Survey design 
The baseline household survey was cross-sectional in design and used multistage random sampling to select enumeration 
areas (EA), households and a single household-member (men and women). Figure 1 shows the timepoint of the cross- 
sectional survey 1. 

2.2  Survey site and source population
The study area (Figure 2), uMgungundlovu District is in central KZN and incorporates habitation in traditional  
settlements or farmlands through to informal, rural settlement and peri-urban to urban living. HIPSS was conducted in 
Vulindlela and Greater Edendale, two areas in the uMsundusi municipality of uMgungundlovu district. Vulindlela is situated 
to the west of Pietermaritzburg and northwest of the Greater Edendale area within the boundaries of uMsunduzi and uMgeni  
municipalities. The rural area is approximately 28 000 hectares, most of the land belongs to the traditional authority. The  
population is just over 150 000. The Greater Edendale area is the second largest peri-urban to urban area with formal to  
informal housing surrounded by the main economic hub within the uMgungundlovu District. The population of this area 
is about 210 000 people. There are seven primary health care (PHC) clinics in the Vulindlela area and nine (PHC clinics) in 
the greater Edendale areas. Additionally, numerous community-based organizations in the district provide HIV prevention 
services and home-based care services to these communities.

Figure 1: HIPSS study design and timelines
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2. METHODS

2.3  Sampling
The survey sample included households within the study area and household residents were defined as persons listed by the 
head of household as being a household resident.

 2.3.1 Sample size estimation

 The sample size was determined based on 80% power, 20% HIV prevalence, 15% loss to follow-up and an HIV  
 incidence rate of 3 per 100 person-years for the cohort follow-up. A low design effect of 1:1 was assumed as only  
 one person from each household was included. The final estimated sample size was 10 000 individuals resulting in 84%  
 power.  

 2.3.2 Sampling method

 The two areas, the Vulindlela and the greater Edendale were considered as the strata and the primary sampling  
 was unit the EA, the secondary sampling unit was the household, and the tertiary sampling unit was the individual within  
 a household. Across the two areas we randomly selected 221 of 591 EAs. Within the enumeration area, 50 households  
 were drawn systematically with a random start in a serpentine pattern. Study staff identified households and use the  
 Global Positioning Systems (GPS) receiver to record the geographic coordinates of each randomly selected household.  
 Sampling continued until the required number of households had been enrolled to obtain a sample size of  
 approximately 10 000 individuals. If a selected household had been abandoned, refused to complete the composition  
 form or the members were away for an extended period, the household on the right side of the selected house, when  
 facing the entrance of the selected household, was used as the replacement. All replacement households were  
 authorised by a supervisor. In the selected households, only one age eligible individual was selected at random to be  
        included in the study even if there were more than one eligible individual. 

Figure 2: Location of the study areas of Vulindlela and the Greater Edendale in KZN, South Africa. 

   Vulindlela tribal area                  Greater Edendale
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2. METHODS

2.4   Participant inclusion and exclusion criteria for the baseline survey  
 2.4.1 Baseline survey

 After appropriate introductions, the head of the household or designee was identified and provided with study  
 information and to obtain verbal consent (Section 2.6.1). On completion of household procedures and enumeration of  
 household members, the pre-programmed personal digital assistant (PDA) randomly selected one individual who met  
 the eligibility criteria of 15-49 years of age, inclusive of men and women, Selected participant was required to provide  
 written informed consent (household residents 18 years and older) while residents 15 to <18 years provide assent   
 and parental / guardian / caregiver or household representative consent. Furthermore, participant was required to be 
  a resident of the household, be willing to participate in the study and to undergo study related procedures and   
 provide biological samples.

 

2.5 Measurements

 2.5.1 Measurement instruments

 Verbal consent was obtained for household participation, whilst information sheets and consent forms for individual  
 participation were paper-based. Both household and individual participant’s responses to questionnaires were  
 captured on hand-held personal digital assistants (PDAs). The PDAs also had a GPS built in for household identification.  
 All data were transmitted to a server through an internet signal.  

 2.5.2 Household questionnaires

 Trained study staff administered structured questionnaires to the head or designate of the household to obtain  
 information on household economic status, access to water, sanitation and electricity; food security; income and access  
 to health services. Information on age, sex, education, employment status and access to social support grants was  
 obtained for each enumerated household member. 

 2.5.3 Individual questionnaires 

 No personal identifiers were documented, and each participant was assigned a unique study number that was linked  
 to the structured questionnaire administered by study staff using the PDA. The unique number linked all questionaires 
  and biological samples. The questionnaires were administered to obtain individual demographic information  
 including age, sex, marital status, employment and educational status; psycho-social information including knowledge/ 
 motivational issues, and social norms related to sexual risk behaviours; behavioural information including number of  
 sex partners, condom use, knowledge of own and sex partner(s) HIV status; HIV status information- questions about HIV  
 testing history including date of last HIV test, HIV results and current HIV treatment, medical male circumcision (MMC) 
 status (for males only).  
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 2.5.4 Biological measurements  

 Trained phlebotomists collected peripheral blood samples and participants were guided to collect first-pass urine  
 samples (males) or self-collected vulvo-vaginal swab samples (females). Samples were tested for HIV antibodies,  
 CD4 cell count, pNAAT on HIV antibody negative samples, HIV-1 RNA viral load, antibody testing for syphilis 
  and herpes simplex virus (HSV)type-2, multiplex PCR for the diagnosis of sexually transmitted infections of Neisseria 
 gonorrhoeae, Chlamydia trachomatis, Trichomonas vaginalis and Mycoplasma genitalium, pregnancy testing for  
 females15-35 years. The use of pNAAT for HIV RNA detection was to account for acutely HIV-infected individuals  
 in the absence of HIV antibodies.

2.6  Ethical considerations
The study protocol, informed consent and data collection forms were reviewed and approved by the University of KwaZulu-Natal  
(UKZN) Biomedical Research Ethics Committee (BF 269/13), the Associate Director of Science of the Center for Global Health 
(CGH) at the United States Centers for Disease Control and Prevention (CDC) in Atlanta and the Department of Health,  
Province of KZN (HRKM 08/14). 

 2.6.1 Informed consent procedures

 Verbal consent was obtained from the head of the household for the household composition assessments. For the  
 randomly selected participant a staff member read the consent form aloud. Consent was voluntary, could be withdrawn  
 at any time, had no effect on the participant’s access to health facilities or HIV related care in the district and participants  
 did not have to answer questions that made them uncomfortable. Written informed consent was obtained from  
 participants 18 years and older; parental / guardian / caregiver consent (South Africans Children’s Act of 2007) for  
 participants 15 to <18 years of age and individual assent from participants 15 to <18 years of age for study  
 participation. A separate informed consent was obtained for long term sample storage for confirmation of any  
 discrepant or uncertain results and for future testing if indicated. Participants were informed that stored samples  
 would be used to test for HIV and other infections, or for damage caused by such infections, or the body’s response to  
 infection, or for genes (DNA) as these could affect the way the body responds to infections in important ways and  
 provide clues that might make you more or less likely to get infected, or make the responses to infection or to treatment 
 stronger or weaker. Participants were explicitly informed that their samples will not be sold or used in products that  
 make money for researchers.

 2.6.2 Collection of finger-prints

 All enrolled participants provided a finger-print using a mobile biometrics scanner which was connected to the  
 PDA device via a USB cable. To maintain confidentiality the finger prints were not linked to any personal  
 identifiers. The scanned finger-prints were transmitted to the data collection server and used to match and  
 verify participant’s identification for co-enrolments and for confirmation at follow-up. All finger-prints were  
 stored in a separated database from the informed consent forms, questionnaires and sample data, and 
  linked by way of a participant barcoded identification number to maintain confidentiality during this process. 
 All participants were informed on the purpose of the collection of the finger-print and that these  
 would not be used for any other purpose.  

 2.6.3 Ethical obligations for follow-up care 

 As per South African (SA) DoH HIV counselling and testing policy guidelines [39] any person 12 years and older could 
 access HTS services independently. Participants who wanted to know their HIV status were offered HTS or referred 
 to  PHC clinics or facilities providing these services. Participants who reported any signs and symptoms of sexually  
 transmitted infections (STI) and/or tuberculosis (TB) were referred to PHC clinics for follow-up care. Participant’s  

2. METHODS
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 survey results were sent to the PHC clinics and participants were provided a card with their unique barcode for follow-up  
 to receive appropriate counselling, access to care and treatment and any other medical or social support services.  
 When a participant presented at the local clinic, the health personnel confirmed sex and age to validate the correct  
 person was collecting the results.  

2.7 Procedures 
 2.7.1 Community consultation and stakeholder partnerships

 Multiple consultative and advocacy engagements were undertaken with local community leaders, traditional leaders,   
 leadership of local HIV/AIDS organisations, local health service provider representatives and HIV positive local  
 community members. These engagements created awareness on HIV, STIs, and HIV related research studies, HIV   
 treatment and impact of HIV treatment at a community level across the district. Community members reviewed all 
 study documentation, educational materials, consent forms and the Zulu translations of these documents that  
 were shared with study participants. Regular meetings were held to provide feedback to communities on the status of  
 the project, interim findings and to ensure that researchers were aware of any concerns within the community about  
 the research being conducted. Field work commenced following approval from the local traditional leadership.  
 Stakeholders included the KZN HIV and AIDS Directorate in the Office of the Premier, the district offices of the  
 KZN Departments of Health, Education and Social Services, HIV and AIDS / STI / TB (HAST) Unit, District municipal office,  
 PEPFAR and its implementation partners and local non-governmental implementing partners in the district involved  
 in the implementation of HIV related programmes.  

 2.7.2 Training of study staff

 Study staff were recruited and assessed on their comprehension and interviewing skills and completed a multi-day  
 study-specific training covering rationale, purpose and scientific objectives of the study; study design and methodology;  
 conduct of study assessments, completion of study forms, and data collection; staff responsibilities; locating and  
 recruiting participants; etiquette on presenting themselves to the households and procedures for enrolling  
 participants into the study; universal precautions, communication skills, safety in the field, ethical guidelines for research 
 research including participants’ rights; procedures for obtaining informed consent and confidentiality requirements. 
  Study staff completed training in Good Clinical Practice (GCP), Human Subjects Protection (HSP), quality control  
 (QC) and quality assurance (QA) data collection and verification, safety, PEP and methods of records keeping. Biological  
 sample collection was periodically assessed by a trained phlebotomist who reported on the collection and aseptic  
 techniques and additionally on the required volume of samples collected. Refresher trainings were held throughout the  
 study period. 

 2.7.3 Household visits and interviews   

 Study staff used the visual maps to locate randomly selected households. The navigational GPS co-ordinates of  
 the household including the questionnaires, were available through a mobile application downloaded on the PDA  
 with software programmed by MobenziR Researcher (Durban, South Africa). The programmed applications 
  guided the study staff to identify the selected households using the GPS co-ordinates, who then approached 
 each household and introduced themselves to the head or a representative of the household.  
 After providing study information and responding to any questions and concerns, the staff  member 
 obtained informed verbal consent for household participation. On completion of the household questionnaire the  
 programmed PDA assessed eligibility and randomly selected one household resident in the age group 15-49  
 years. The selected individual was provided with detailed study information and re-assessed for eligibility.  
 Study staff obtained written informed consent, captured the participant’s finger-print and collected biological  
 samples. A face-to-face interview was conducted to administer the standardised individual questionnaire. 

2. METHODS
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2.8 Laboratory procedures 

Sample collection, processing, shipping and archiving were managed by Global Clinical & Viral Laboratory in Durban.  
Prepared sample collection packs for males and females were used. The male pack contained two Ethylenediaminetetraacetic 
 Acid (EDTA) tubes and two serum separator tubes (SST); 50ml sterile containers for collection of first pass urine. The female 
pack contained the same blood collection tubes and two sterile dacron swabs for self-collection of a vulvo-vaginal sample. 
Both packs contained sterile needles, cotton wool balls and alcohol gauze.  

 2.8.1  Sample collection procedures

 Each enrolled participant’s questionnaire and samples were linked using the assigned unique study number / barcode. All  
 samples were shipped daily to Global Clinical & Viral Laboratory in Durban. The laboratory followed a sample processing  
 algorithm to facilitate onward weekly shipments to the HIV Diagnostics (HIV-NICD), and STI Sections (STI-NICD) of the 
 NICD, a Division of the National Health Laboratory Service (NHLS) in Johannesburg, and batched shipments to the  
 University of Cape Town (UCT) Division of Clinical Pharmacology laboratory at Groote Schuur Hospital in Cape Town. 

 2.8.2  Laboratory testing 

 2.8.2.1  HIV-1 antibody testing 

 HIV antibody testing followed the HIV testing algorithm shown in Figure 3. Samples were tested with the 4th generation  
 HIV enzyme assay Vironostika HIV Uniform II Antigen/Antibody microELISA system (BioMérieux, Marcy l’Étoile,  
 France) (ELISA 1) and the confirmatory assay for all samples screened as positive using Elecsys HIV 1/2 combi PT assay   
 (Roche Diagnostics, Penzberg, Germany) (ELISA 2). Samples that produced an indeterminate result were resolved using   
 the ADVIA Centaur HIV Antigen/Antibody Combo (CHIV) assay (Siemens, Tarrytown, NY, USA). All samples were run with 
 internal controls and blind samples being included in each batch. Only once all controls were within range were the  
 sample results for that run accepted.

 2.8.2.2  HIV-1 RNA pooled nucleic acid amplification tests (pNAAT) 

 The pooled nucleic acid amplification test (pNAAT) for the detection of HIV RNA was used to identify individuals with  
 acute HIV-infection who had not seroconverted and therefore did not have detectable antibody (Figure 3).

 2.8.2.3  HIV-1 plasma viral load (viral load) measurement 

 Viral load measurements were performed on HIV antibody positive samples (Figure 3). The assay was carried out at the  
 HIV-NICD laboratory. Samples were tested using the COBAS AmpliPrep/COBAS TaqMan HIV-1 version 2.0 assay (Roche 
 Diagnostics, Penzberg, Germany). The dynamic range of the test was 20 to 10 million copies/ml. All samples were run 
 with internal controls. Only once all controls were within range were the sample results for that run accepted. External 
 quality control samples were run at the required frequency and these were within acceptable ranges. 

 2.8.2.4   CD4 cell count measurement 

 CD4 cell counts were measured by BD FACSCalibur flow cytometry (BD Biosciences, San Jose, CA, USA).

 2.8.2.5  Testing for acute HIV infection  

 All HIV antibody negative samples were tested by the pNAAT for qualitative presenceor absence of HIV-1 RNA in plasma 
  samples. A pooling strategy with pool sizes of 10 samples was used. Any pool identified as positive was disaggregated  
 and individual samples were tested with a quantitative assay using the COBAS AmpliPrep/COBAS TaqMan HIV-1 version 
  2.0 assay (Roche Diagnostics, Penzberg, Germany). The dynamic range of the test was 20 to 10 million copies/ml. The  
 absence of HIV-1 RNA in pooled samples were reported as negative for HIV infection.   

2. METHODS
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 2.8.2.6  HIV-1 genotyping for drug resistance and HIV transmission network studies

 Genotyping of the HIV-1 polymerase (pol) gene (1197 bp) was performed on all HIV antibody positive samples  
 with viral load of >1 000 copies/ml. The samples were tested by the NICD HIV Genotyping Laboratory in Johannesburg,  
 the Wellcome Trust Africa Centre genomics laboratory -now established as KRISP: Kwazulu-Natal Research Innovation  
 and Sequencing Platform, Virology Laboratory and the Global Clinical & Viral Laboratory. All laboratories utilised  
 standardised operating procedures for processing and 10% of samples were quality controlled through repeat testing  
 across each laboratory. Drug resistance analyses were undertaken by the NICD and KRISP laboratories. To identify the  
 transmission networks, phylogenetically constructed trees were assembled to identify clusters of linked infections  
 defined as two or more sequences with bootstrap or posterior support ≥90% and genetic distance ≤4·5%. Schematic 
 sexual networks from clusters with heterosexual transmission were derived. 

 2.8.2.7  Testing for sexually transmitted infections 

 A real-time multiplex polymerase chain reaction (M-PCR) assay was used to detect Neisseria gonorrhoeae, Chlamydia  
 trachomatis, Trichomonas vaginalis and Mycoplasma genitalium in DNA extracted from self-collected swabs (females) 
 and first-pass urine (males) samples. The primers and probes used targeted the N. gonorrhoeae cytosine-specific DNA  

2. METHODS

Figure 3: HIV testing algorithm in HIPSS.
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 methyltransferase gene, the cryptic plasmid of C. trachomatis, the T. vaginalis repeated DNA fragment, and the  
  M. genitalium  pdhD gene (encoding for dihydrolipoamide dehydrogenase). Multiplex PCR assays were undertaken on the  
 Rotor Gene 3000/6000/ RotorGene Q real-time platforms (QIAGEN, Hilden Germany). N. gonorrhoeae (ATCC 700825),  
 C. trachomatis (ATCC VR-885), T. vaginalis (ATCC 30001), and M. genitalium (ATCC 33530) strains were used as controls.

 Serum samples were tested for evidence of syphilis infection using non-treponemal rapid plasma reagin (RPR) assay  
 (Immutrep® RPR, Omega Diagnostics Ltd., Alva, UK). All reactive samples were further tested quantitatively in serial  
 dilutions of 1:2 to 1:256. A positive qualitative test was suggestive of a past or current syphilis infection and samples  
 with a titre of <8 were considered to have had exposure and suggestive of a past infection, whilst those with titres  
 ≥8 were suggestive of a current infection. HSV-2 antibodies were detected using the HerpeSelect® HSV-2 ezyme- 
 linked immunosorbent assay, Focus Diagnostics, Cypress, CA, USA, test. Testing for Hepatitis B virus surface and e  
 antigens was undertaken using Siemens Centaur, USA. 

 2.8.2.8 Testing for pregnancy  

 Pregnancy testing was conducted on female participants 15-35 years, using a sensitive blood βHCG quantitative assay 
 (Siemens Centaur XP, USA). 

 2.8.2.9  Sample storage and archiving for future testing  

 Assent and / or informed consent has been obtained from participants for long term storage of clinical samples for  
 undertaking laboratory tests in relation to HIV. Excess clinical samples have been stored in ultra-freezers to resolve  
 laboratory queries, for quality assurance and in future to confirm results, evaluate new assays for acute or recent HIV  
 infection for HIV incidence measurement, test samples to determine predisposing biological susceptibility for HIV  
 acquisition and for enhancing understanding on the spread of HIV in this community. 

 2.8.2.10  Laboratory quality control  

 Global Clinical & Viral Laboratory is accredited by the South African National Accreditation System (SANAS) and  
 participates in the United Kingdom National External Quality Assessment Service (NEQUAS) as well as the College of  
 American pathologist (CAP) external quality assurance programmes. NICD is ISO 15189-2012 / SANAS accredited and 
  participates in the Proficiency Testing quality assurance programme that includes Quality Control for Molecular 
 Diagnostics (QCMD) and Virology Quality Assurance (VQA) for molecular methods and NEQAS and CAP for serology- 
 related methods. The UCT Pharmacology laboratory is a recognised International Pharmacology Speciality laboratory 
  for both the Adult Clinical Trial Group (ACTG) and the Infant Maternal Paediatric Adolescent AIDS Clinical Trial  
 (IMPAACT) networks. 

 Internal audits were undertaken for quality assurance and verification of transcription from raw data to final reports.  
 A 10% quality check of raw data against the final reported results was carried out at Global Clinical Virology laboratory  
 every month and at NICD every three months. The quality assurance checks also included checking of internal and  

2. METHODS
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 external quality assurance review, staff training and competency review and instrument service and maintenance review.  

2.9 Data management and analysis 

Study staff completed PDA administered questionnaires with fields with legitimate range of values in each field. Skip  
patterns were enforced by the PDA. “Illegal” data entries (e.g. vaginal infections being documented for a man) were  
automatically rejected by the PDA and study staff were prompted about the problem. The PDA had Geographic Information 
Systems (GIS) capability which enabled field managers to determine whether study staff were in the correct EA and sampled 
household. PDA-based questionnaires were transmitted in real-time and uploaded to the Epicentre server daily. 

 2.9.1 Quality control of data  

 Quality of data was checked initially monthly for the first 6 months and thereafter at three-month intervals. Using the  
 Mobenzi system, study teams and their activities were tracked in real-time to ensure that they approached the correct  
 household, to record the time spent and the duration of the interviews. With the web interface, any anomalies could be  
 verified and resolved immediately, and corrective action taken. Daily checks and reports were generated for each staff  
 member to assess data completion and discrepancies and reviewed to assess whether errors required any additional  
 training. The integrated suite of Mobenzi tools provided a turn-key solution for data collection, fieldwork management,  
 protocol automation and record-keeping. These core functions were augmented by in-field participant verification,  
 integration of laboratory results and real-time data analysis which improved operational efficiency and data integrity.  
 Study managers tracked when study teams had entered or left an area and monitored study team’s activities. As  
 real-time data came through from the field it was loaded on a central system following data quality checks. Any  
 missing data fields were relayed to the study team concerned and supervisors oversaw the capture and completion of the  
 missing fields

 2.9.2  Questionnaire and laboratory data downloads 

 Questionnaire data collected from the field were stored on the server of the PDA service provider which was housed in  
 the Amazon Data Centre. The data were backed up and had built in redundancy. Once a week the questionnaire data  
 (excluding the identifying information such as name, GPS location or finger print) was uploaded onto the CAPRISA  
 server. The only identifying information that was received by CAPRISA was the participant’s identifying number thereby  
 ensuring the participant confidentiality. For quality control purposes the daily sample tracking log was emailed to the  
 site. Weekly data out loads were sent for preliminary checks, samples received versus tested. All HIV-related laboratory  
 data were stored in a dedicated MS Excel spreadsheet designed to reduce the manual entry of data. All laboratory  
 results were merged into the CAPRISA database using the participant’s unique identifying number. The final data down 
 loads were stored on a secure server in a data management centre at CAPRISA to be jointly maintained by CAPRISA and  
 Epicentre. The data centre had excellent security and reliability including physical access control, online protection  
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 through a firewall to protect against hacking and viruses and was backed up regularly.

 2.9.3  Data analysis 

 Data were analysed using SAS 9.4 (SAS Institute Inc. Cary, NC) survey procedures. Numbers and frequencies and /or 95% 
  confidence intervals (CI) are included. For the households, descriptive characteristics, demographics, education, employment 
 status, access to social grants, household income status, access to health services for household and household  
 members are provided. For individuals enrolled in the study, individual level socio-demographics, HIV prevalence  
 (by demographic and behavioural characteristics), CD4 cell count and viral load measures, linkage to care, sexually  
 transmitted infections, Hepatitis B virus infection, medical male circumcision and pregnancy prevalence including  
 coverage of condom use, access to HIV testing services, knowledge of HIV status and ART are reported.  

 2.9.3.1  Weighting of data 

 Weights were calculated considering the probability of selecting the enumeration area, the probability of selecting  
 the house-hold in the enumeration area and the probability of selecting the individual in a household and was adjusted  
 for non-response. The weights were then revised to reflect the size of the population in the study area. 

 The weights were calculated in three stages. In the first stage the probability of the enumeration area being selected was  
 calculated. The probability of selecting an enumeration area was the number of enumeration areas selected divided  
 by the total number of enumeration areas. 

 In the second stage the probability of a household being selected was calculated. The probability of a household being   
 selected was the number of households selected in the enumeration area divided by the total number of households in  
 the enumeration area. Within each enumeration area the number of households that were found to be not eligible or  
 who refused participation or could not be contacted was calculated. The weight for a household was then calculated as  
 the reciprocal of the probability of selection multiplied by the probability of responding, thus inflating weights for  
 non-response. Household weights above the 97.5th percentile and below the 2.5th percentile was truncated to remove  
 extreme weights. 

 The third stage involved calculating the probability of selecting an individual within a household. The probability of  
 selecting an individual is the reciprocal of the number of eligible household members. The proportion of individuals  
 of a certain age and gender who refused participation was calculated. The individal weight was then calculated as the 
 reciprocal of the probability of selection multiplied by the probability of responding. This inflated the weights  
 for individuals of the same age and gender as individuals who refused participation. The weight for each individual  
 was calculated as the product of the three weights calculated in the three stages (enumeration area weight, household   
 weight and individual weight). Individual weights above the 97.5th percentile and below the 2.5th percentile were  

2. METHODS
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 truncated to remove extreme weights.  

 Furthermore, accounting for differences in the number of males and females sampled, the sample weights accounted 
 for non-response across age and gender categories. The final step was to benchmark these weights against STATS SA 
 census data by age group and gender to ensure that the weights of the participants sampled added up to the  
 population estimates for thearea. This means that the weight of an individual can be thought of as the number of  
 people in the community that the selected individual represents. The differences in the population numbers in Table 
 1a and 1b are because we bench marked the individualweights against census data by age group and gender, thereby  
 ensuring that our estimates for the analysis of the individual data matched back to census numbers. We did not bench 
 mark the household weights by age and gender group – we benchmarked them against the total number of house  
 holds in the area. Differences may have arisen if we sampled households that had more young/old individuals living in  
 them than the average in the population and because the number of individuals reported in the area (by age and   
 gender) should include some not living in households.

 2.9.3.2  Analysis of data 

 Weighted data were analysed using SAS (SAS Institute, Cary, North Carolina, version 9.4) survey procedures. Standard  
 errors were calculated considering the complex design and individual weights. Household weights or individual weights  
 were used as appropriate, when analysing either the household data or the individual data. Descriptive statistics 
 using unweighted counts, population-weighted percentages with 95% confidence intervals (CI) are presented.  
 Taylor series linearization methods were used to estimate standard errors of estimates, from which Wald  
 confidence limits were derived. A design-adjusted Chi-squared test was used to test for the association between socio 
 demographic, behavioural and biological factors and HIV prevalence. The overall weighted proportions by sex and by  
 age categories in the household and the survey sample are presented in Table 1a and 1b, respectively. Table 1a  
 was used to benchmark against the total number of households in the area rather than household weights by age  
 and gender. The differences in the population numbers in table 1a and 1b arise because the sample households had 
 more young/old individuals living in them than the average in the population and because the number of individuals  
 reported in the area (by age and gender) should include some not living in households.

2. METHODS
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Age 
groups

Overall Males Females

Number  
enumerated

Number 
 estimated in the 

 population

Population 
weighted

%

Unweighted 
 %

Number  
enumerated

Number  
estimated  

in the 
 population

Population 
weighted

%

Unweighted  
%

Number  
enumerated

Number  
estimated 

in the  
population

Population 
weighted

%

Unweighted 
 %

<5 3690 37445 9.6 9.6 1830 18703 11.3 11.4 1860 18742 8.3 8.3
5-9 3805 39125 10.0 9.9 1827 18980 11.4 11.4 1977 20146 8.9 8.8

10-14 4038 41923 10.7 10.5 1972 20509 12.4 12.3 2066 21414 9.5 9.2
15-19 3595 35999 9.2 9.4 1633 16777 10.1 10.2 1962 19222 8.5 8.8
20-24 4328 43956 11.2 11.3 1880 19405 11.7 11.7 2448 24551 10.9 10.9
25-29 3508 35461 9.0 9.1 1484 15279 9.2 9.2 2024 20182 8.9 9.0
30-34 2773 28310 7.2 7.2 1162 12018 7.2 7.2 1611 16292 7.2 7.2
35-39 2246 21893 5.6 5.8 857 8542 5.1 5.3 1389 13351 5.9 6.2
40-44 1903 18948 4.8 5.0 711 7119 4.3 4.4 1192 11829 5.2 5.3
45-49 1715 16348 4.2 4.5 553 5331 3.2 3.4 1162 11017 4.9 5.2
50-54 2177 21961 5.6 5.7 773 7841 4.7 4.8 1404 14120 6.2 6.3
55-59 1244 13233 3.4 3.2 417 4598 2.8 2.6 827 8635 3.8 3.7
60-64 1212 13397 3.4 3.2 363 3956 2.4 2.3 849 9441 4.2 3.8
65-69 836 9171 2.3 2.2 258 3019 1.8 1.6 578 6152 2.7 2.6
70-74 607 6605 1.7 1.6 196 2184 1.3 1.2 411 4421 2.0 1.8
75-79 356 3594 0.9 0.9 88 920 0.6 0.5 268 2675 1.2 1.2
80+ 408 4617 1.2 1.1 68 788 0.5 0.4 340 3829 1.7 1.5

Total 38441 391986 100 100 16072 165968 100 100 22368 225993 100 100

Table 1a: Age and sex distribution of household members (Total n=38441; males n=16072; females n=22368) from the 
enrolled household (n=11289)

Table 1b: Age and sex distribution of individuals enrolled in the survey (n=9812) 

Age 
groups

Overall Males Females

Number  
enrolled

Number 
 estimated 

in the 
 population

Population 
weighted

%

Unweighted 
 %

Number  
enrolled

Number  
estimated  

in the 
 population

Population 
weighted

%

Unweighted  
%

Number  
enrolled

Number  
estimated 

in the  
population

Population 
weighted

%

Unweighted 
 %

15-19 1616 46097 18.8 16.5 658 23077 19.6 18.6 958 23020 18.2 15.3
20-24 2080 49276 20.1 21.2 814 24575 20.8 22.9 1266 24701 19.5 20.2
25-29 1689 44211 18.1 17.2 602 21516 18.2 17.0 1087 22695 17.9 17.4
30-34 1294 33859 13.8 13.2 461 16441 13.9 13.0 833 17418 13.7 13.3
35-39 1165 30032 12.3 11.9 405 14503 12.3 11.4 760 15529 12.3 12.1
40-44 980 22296 9.1 10.0 320 10173 8.6 9.0 660 12123 9.6 10.5
45-49 988 18928 7.7 10.1 287 7691 6.5 8.1 701 11237 8.9 11.2
Total 9812 244699 100 100 3547 117976 100 100 6265 126723 100 100

2. METHODS
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The HIPSS baseline cross-sectional survey was undertaken from 11 June 2014 to 22 June 2015. The analyses are reported at 
the household and individual level.  

3.1 Household findings
 3.1.1 Household response rate, enrolment and enumeration   

 A total of 15100 households were visited, 14618 were eligible and 11289 households were enrolled (77.2% of eligible 
 households). The reasons for refusal are shown in Figure 4 with 2 144 (14.7%) head of household refused enumeration;  
 753 (5.2%) households had no one at home even after 3 visits and 432 (3.0%) household had to be revisited.

3. RESULTS

Figure 4: Recruitment, eligibility and enrolment of households and individual study participants.

15 100 randomly selected 
households

14 618  
occupied households

11 289 
Households enrolled

9 812
Individuals enrolled

Males n=3547 (36.1%)
Females n=6265 (63.9%)

391 (2.6%) households were never occupied 
91 (0.6%) households were physically destroyed

2 144 (14.7%) head of household refused enumeration
753 (5.2%) household had no one at home even after 3 visits
432 (3.0%) household had to be revisited* 

577 (5.1%) refused participation (females=331; 
males=246)
488 (4.3%) selected participant had to be revisited
398 (3.5%) no eligible member in household
9 (0.08%) HIV status not measured  
5 (0.04%) laboratory errors** 

*These households still had to be revisited after the first 
attempt, however, the protocol specified sample size was 
achieved, therefore not revisited.

** Laboratory errors included either no sample received  
or haemolysed or no incorrect tubes submitted.
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Figure 5a and b: Age and sex distribution of household members (n=38441) (population unweighted and weighted). 

 3.1.2 Household size    

 Of the 11289 enrolled households, the distribution of the household members per household is show in Table 2. The  
 number of people living in each household varied between one and 20 household members with an average house 
 hold size of 3.6 members (median was 2.5). This was close to the 2011 Census which estimated that the average  
 household size in KZN was 4 members [40].  

 3.1.3 Demographic characteristics of household members  

 Of the households sampled, 38 441 people were listed as household members of whom 22 368 were females (58.2%)  
 and 16072 (41.8%) were males. The median age of female household members was 26.1 years (Inter Quartile Range  
 (IQR) 13.4-45.4), whilst the median age for male household members was 20.7 years (IQR 10.1-35.4). 64.5% of the house 
 hold members were of working age, between the ages of 15-64 years. Figure 5a and 5b shows the population un-weighted  
 and weighted structure of the household sample by age and sex. 

3. RESULTS

Household size Sample  (N=11289) Population Weighted %

1 member   2552 20.0

2 members   2420 20.5

3 members   2039 17.6

4 members   1450 13.2

5 to 10 members   2645 26.6

>10 members   183 2.0

Table 2: Number of household members per enrolled household.

 6  4  2  0  2  4  6

80+

70-74

60-64

50-54

40-44

30-34

20-24

10-14

<5

Percentage

Ag
e g

ro
up

s i
n y

ea
rs

Population unweighted household sample

Males Females

Population unweighted household sample Population weighted household sample



Page 32 of 69

REPORT ON THE BASELINE FINDINGS

 3.1.4 Education attainment of household members 

 The educational attainment of individuals from the household members over the age of five years is shown in Table 3. 
 Only 5.8% of household members had no schooling. The largest proportion (36.0%) had incomplete secondary  
 school without completing grade 12; note that some children and young people were still attending school. Only 3.8%  
 reported attaining a tertiary level education.

Figure 6 further illustrates the educational attainment of the household members for those who were of working age 
(15-64 years). It shows that in general a higher proportion of the younger age groups (excluding those 15-19 year) 
have completed secondary schooling and some tertiary education compared to the older generation. For the older 
age groups, the majority had only primary schooling. 

Level of Education Household Members N= 33969* Population Weighted % *

No schooling   1910 5.8

Primary (Grade 1-7)   9030 27.0

Incomplete secondary (Grade 8-11)   12237 36.0

Complete secondary (Grade 12)   9423 27.4

Tertiary   1369 3.8

Table 3: Educational attainment of household members aged five and older.

Figure 6: Educational attainment of household members of working age (15-64 years) (n=23489) from the enrolled 
households.

* excludes ≤ 5 year olds
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 3.1.5 Employment status of household members  

 Table 4 shows the reported employment status of household members 18 years and older. About a third (33.2%) were 
 unemployed and could not find any work, though about a third (32.3%) were working, either full-time or part-time  
 employed or as contract workers. 

Employment status Household members  
N=24118

Population  
Weighted %

Cannot find any work   8146 33.2

Employed full-time   4205 17.0

House wife   3129 13.4

Student not working   2174 9.1

Retired   2024 8.9

Contract worker   2079 8.7

Part-time worker   1608 6.6

Illness, incapacitated, disabled or 
unable to work  339 1.4

Entrepreneur   219 0.8

Retrenched   195 0.8

Table 4: Employment status of household members older than 18 years.

3. RESULTS

 3.1.6 Household members accessing social grants  

 In total, 36.9% of household members received social grants. The types of grants received by household members are  
 shown in Table 5. 25.9% of all household members received a child grant, followed by 8.6% that received an old-age  
 grant. 

Grant type Household members
N=38441

Population 
Weighted %

Child support  9876 25.9

Old-age  3098 8.6

Disability  655 1.8

Grant-in-aid  126 0.3

Care dependency  111 0.3

Social relief of distress  91 0.2

Foster child  47 0.1

War veterans  10 <0.1

Table 5: Number of household members who reported receiving a grant-type.
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 3.1.7 Living conditions in households 

 The living conditions in households was measured according to access to water, sanitation and electricity as well as  
 food security measures and total household income.

 3.1.7.1 Access to clean water, sanitation and electricity 

 Overall, 93.4% of households reported access to running water with 19.2% able to access water from a piped tap with 
 in their dwelling and 74.2% accessing water outside their dwelling but within their property. 6.3% of households  
 reported having informal water sources. Of all households, 68.6% used pit latrines. 18.5% indicated having a flushing  
 toilet connected to public sewerage system, 9.2% reporting having a flushing toilet connected to a septic tank, and  
 3.5% having a chemical toilet. Only 0.2% of households reported using a bucket toilet or not having a (own) toilet  
 facility. Almost all households (98.5%) were connected to electricity from a power station. Only 0.2% of households  
 reported having no energy source.     

 3.1.7.2 Household food security  

 Table 6 displays the degree of food security. About 13-20% of households reported food insecurities during the past  
 year and about 8-11% reported food insecurities for more than five days in the past month. About two fifths (39.6%) of  
 households reported having their own vegetable garden. 

Food insecurity variables
During the year For more than 5 days

during the past month

Household 
n=11289

Population 
Weighted %

Household 
n=11289

Household 
Sample %

Ran out of money for food   2243 19.7   1186 10.7

Cut size of meals   2010 18.1   1146 10.3

Skipped any meals   1543 13.7   924 8.1

Ate smaller variety of foods 
due to limited food   2042 18.7   1134 10.6

Table 6: Percentage of households reporting some form of food insecurities.

3. RESULTS
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 3.1.7.3 Household income  

 Table 7 shows the distribution of total household income. The majority (63.7%) of households had a monthly income of  
 R2 500 or less per month or no income.

 3.1.8 Access to health services  

 Overall 4167 (37.8%) of households reported at least one person in the household who had accessed health care in the  
 past year. Table 8 shows the types of health facilities that were accessed over the past 12 months. The majority of  
 households, 84.4%, indicated that they had attended a government clinic. 

Total income Household
n=11289

Population 
Weighted  %*

No Income 1404 12.0

R1 - R500 988 8.1

R501 - R2 500 4859 43.6

R2 501 - R6 000 2251 20.6

R6 001 - R16 000 691 6.5

R16 001 - R30 000 103 0.9

>R30 000 21 0.1

Did not respond 950 8.1

Type of facility accessed Household 
N=4167

Population 
Weighted %

Government clinic  3 518 84.4

Government Hospital – Edendale (Within Edendale)  319 7.7

Private Doctor  108 2.7

Government Hospital – Northdale (approx. 40 km away)  88 1.7

CAPRISA - Vulindlela clinic  24 1.0

Private hospital  28 0.7

Workplace clinic  29 0.6

Government Hospital – Greys  (approx. 50 km away) 26 0.5

Mobile clinic 17 0.5

Other  10 0.2

Table 7: Total monthly income per household.

*missing data (n=22) excluded from % calculation 

Table 8: Type of facilities accessed by household members who accessed health care in the past year.

3. RESULTS
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3.2 Individual findings

 3.2.1 Individual response rate, enrolment and demographic characteristics  

 Of the 11289 enrolled households, a total of 9812 eligible individuals were enrolled with an overall enrolment rate of 86.9%.  
 The refusal rate was 5.1% with additional reasons for non-enrolment shown in Figure 4. Figures 7a and b and Table 9  
 show the proportion of individuals enrolled by age and sex. Females accounted for 6265 (63.9%) and males 3547  
 (36.1%). The median age (IQR) of females was 27.4 years (20.6-36.2) and of males was 26.4 years (20.1-35.0). Among  
 enrolled participants 3696 (39.0%) were aged 15-24; 2983 (31.9%) 25-34 and 3133 (29.1%) 35-49 years.    

 

 Figure 7a and b: Age and sex distribution of survey sample.
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 3.2.2 Sociodemographic and socioeconomic characteristics of participants  

Table 9 shows the characteristics of the 9812 enrolled participants. The overall mdian age of participants in the study 
sample was 26.9 years (IQR 20.3-25.7); females median age was 27.4 years (IQR 20.6-36.2) and males median was 
age 26.4 years (IQR 20.1-35.0). Most of the participants enrolled were in the age groups 15 to 39 years. The highest  
proportion of individuals were with had incomplete secondary schooling (46.0%) followed by complete secondary  
education (39.8%). Around 5% of individuals had tertiary education and only 2.8% of individuals had no schooling. With 
respect to total monthly income per household, 10.7% indicated that the household had no form of income and 41.6% 
of participants came from a household that earned between R501 and R2500 per month, followed by 24.3% that earned 
between R2501 and R6 000 per month. The majority (79.0%) of participants indicated they had always lived in the  
community. Less than one-fifth (18.8%) indicated that they moved into the district more than one year ago. Overall 
10.4% of the individuals responded that they had spent more than one consecutive month away from home in the  
previous 12 months. Majority (84.9%) of individuals indicated they were single and had never been married or lived  
together as husband and wife before. This was followed by 8.9% indicating that they were legally married. The over-
all median age at first sex for females was 17.5 years (IQR 16.1-19.1) and were more likely to have had older partners 
(median age 20.4 years, IQR 18.5-23.0) at first sex. The median age at first sex for males was 16.5 years (IQR 15.1-17.9) 
and partners of these males were similar in age or younger (median age 16.1 years, IQR 14.8-17.6) at first sex. Women 
reported fewer lifetime sex partners, [median 2 (IQR 1-3)] compared to men [median 3 (IQR 1-6)].

3. RESULTS
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Females (n=6265) Males (n=3547)
Median (IQR) age 27.4 (20.6-36.2) 26.4 (20.1-35.0)
Age groups in years, number in sample, (weighted %)
15-19 958 (18.2) 658 (19.6)
20-24 1 266 (19.5) 814 (20.8)
25-29 1 087 (17.9) 602 (18.2)

30-34 833 (13.7) 461 (13.9)

35-39 760 (12.3) 405 (12.3)
40-44 660 (9.6) 320 (8.6)
45-49 701 (8.9 287 (6.5)
Education, number in sample, (weighted %)
No schooling/pre-primary 265 (2.7) 153 (2.9)
Primary (Grade 1-7) 375 (5.5) 232 (6.5)
Incomplete secondary (Grade 8-11) 2 674 (45.1) 1 547 (47.0)
Completed secondary (Grade 12) 2 603 (41.3) 1 406 (38.1)
Tertiary (Diploma/degree) 345 (5.3) 207 (5.4)
No response 3 (2.7) 2 (2.9)
Total household income per month (ZAR15 = US$1), number in sample, (weighted %)
No income 766 (9.6) 524 (12.0)
R1-R500 614 (6.7) 293 (5.7)
R501-R2,500 2 720 (42.7) 1 436 (40.4)
R2,501-R6,000 1 197 (24.2) 705 (24.4)
>R6,000 432 (7.5) 242 (6.9)
No Response 536 (7.7) 347 (8.7)
Living in community, number in sample, (weighted %)
Always 4 890 (77.7) 2 849 (80.5)
Moved < 1 year ago 183 (2.5) 71 (1.6)
Moved > 1 year ago 1 180 (19.7) 621 (17.8)
No response 12 (0.1) 108 (0.1)
Away from home > 1 month, number in sample, (weighted %)
Yes 623 (9.7) 398 (11.2)
No 5 620 (90.1) 3 135 (88.5)
No response 22 (0.2) 14 (0.2)
Relationship status, number in sample, (weighted %)
Single, and never been married/never lived together as 
husband/wife before 5 055 (81.4) 3 168 (88.7)

Legally married 682 (11.7) 180 (5.9)
Single, but have been living with someone as  
husband/wife before 246 (3.2) 125 (2.9)

Living together like husband and wife 175 (2.5) 61 (2.0)
Widowed* 76 (0.8) 6 (0.2)
Divorced* 17 (3.2) (0.1)
Separated, but still legally married* 14 (0.2) (0.2)
Behavioural characteristics
Median (IQR) age at first sex 17.5 (16.1-19.1) 16.5 (15.1-17.9)
Median (IQR) age of partner at first sex 20.4 (18.5-23.0) 16.1 (14.8-17.6)
Median (IQR) number of lifetime sex partners 1.3 (0.3-2.5) 2.4 (0.3-5.2)

Table 9: Sociodemographic characteristics of enrolled participants at baseline.

% = population weighted percentage; IQR= Interquartile range; ZAR= South African Rand * Small sample size may be less reliable 

3. RESULTS
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 3.2.3 Knowledge about HIV transmission and prevention  

HIV prevention methods*
Identified this method of prevention 

Survey sample 
N=9812* Population Weighted %*

Using a condom 9 449 96.9

Abstaining from sex 6 145 63.7

Avoid contact with blood/
using gloves 5 812 63.2

Sticking to one sexual partner 5 462 56.4

Medical male circumcision 3 366 38.4

Using drugs to prevent transmission of mother to child 2 639 26.6

Not having sex before marriage 2 687 26.6

Having fewer sexual partners 2 407 24.1

Taking ARVs within 72 hours of being exposed to HIV 1 326 14.1

Don’t know 38 0.2

 Table 10: Participants knowledge on HIV prevention methods.

* multiple responses applicable

3. RESULTS

Participants were prompted by study staff to indicate knowledge on methods of preventing HIV acquisition. The results 
in table 10 showed that there were high levels of knowledge on the use of male condoms to prevent HIV acquisition 
(96.9%), with two thirds reporting abstaining from sex, avoiding contact with blood/using gloves and having one sexual 
partner as methods of preventing HIV acquisition. Just over a third (38.4%) of participants indicated that medical male 
circumcision may prevent HIV infection.
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Table 11: Gender perception to sexual relationships.

Table 12: Condom use attitudes by sex.

 3.2.4 Perceived gender norms  

 Participants were asked to respond to four items dealing with gender norms and sexual practice. Three quarters agreed or  
 partially agreed with the statement that men don’t like using condoms (77.0%) and men decide when to have sex (76.3%).  
 Additionally, 57.7% of participants agreed or partially agreed that men need sex more than women do. A minority of  
 participants indicated that it is okay for a man to have more than one sexual partner (14.1%); the latter being slightly  
 higher among males compared to females. 

3.2.5 Attitudes towards condoms 

Overall, negative attitudes towards condoms appear to be low, although condom usage of participants in this study 
is also low (see condom use section). Just over one-fifth (21%) of participants agreed or partially agreed with the  
statement that condoms insult their partner and 24% of participants indicated that they do not enjoy sex with a  
condom. Females were morelikely to agree or partially agree than males with the statement that condoms are an  
insult to their partners (28% vs. 21%). Males were more likely to indicate they do not enjoy sex with a condom (29% vs. 
20%). There were no clear trends relating to the participants attitudes towards condom use and age of participants. 

Man decides  
when to 
have sex

Men need sex
more than
women do

Men don’t like 
using 

condoms

It’s okay for a man to 
have more than one 

sexual partner

Agree or partially  agree

n*  /  %** n*  /  %** n*  /  %** n*  /  %**

Males (N=3547) 2540 / 77.8 1881/ 55.5 2487 / 74.4 703 / 18.5

Females 
(N=6265) 4276 / 74.8 3452 / 49.2 4608 / 79.4 829 / 9.9

Total (N=9812) 6816 / 76.3 5333 / 57.7 7095 / 77.0 1532 / 14.1

Condoms insult my partner Don’t enjoy sex with a condom

Agree or partially  agree

n*  /  %** n*  /  %**

Males (n=3547) 769 / 21.0 1026 / 28.5

Females (n=6265) 1412 / 27.8 1377 / 19.9

Total (n=9812) 2181 / 21.4 2401 / 24.1

*unweighted counts   **population weighted %

*unweighted counts   **population weighted %
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3.2.6 Attitudes towards people living with HIV

Negative attitudes towards people living with HIV (PLHIV) were very low in this sample. Below a tenth (8.2%) of  
individuals indicated they would not be friends with someone who had contracted HIV/AIDS, while a minority (4.5%) of 
individuals indicated that people with HIV/AIDS must have done something wrong and people with HIV/AIDS should 
be ashamed (2.0%). Male participants were, however, more likely to believe that people with HIV/AIDS must have done 
something wrong (5.9% vs. 3.1%). 

3.2.7 HIV testing coverage and knowledge of HIV status 

Table 14 shows the HIV testing patterns amongst the participants; 75.5% indicated to have ever tested for HIV and it was  
higher for females (81.9%) compared to males (68.8%). Of those who had tested, 28.3% had tested at least once whilst 
21.6% had received more than four tests. Overall females were more likely to test more frequently compared to males. 
Almost all received the result of their last test. More than half (53.2%) of the participants indicated that they did not 
know the HIV status of any of their partners. This is related to the fact that just about half disclosed their own HIV status 
to their partner; this was higher among females (56.2%) compared to males (45.2%). The single most important reason 
for not testing for HIV was that participants reported being afraid to know their status (69.3%).

Table 13: Attitudes towards people living with HIV (PLHIV) by sex.

People with HIV/AIDS 
should be ashamed

People with HIV/AIDS 
must have done 

something wrong

I do not want to be friends 
with someone

Yes response

n*  /  %** n*  /  %** n*  /  %**

Males (n=3547) 64 / 2.2 174 / 5.9 347 / 8.5

Females (n=6265) 93 / 1.8 150 / 3.1 557 / 7.8

Total (n=9812) 157 / 2.0 324 / 4.5 904 / 8.2

*unweighted counts   **population weighted %
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Characteristic

Overall Males Females

Survey  
Sample
N=9812

Population 
Weighted

%

Survey  
Sample
N=3547

Population 
Weighted

%

Survey  
Sample
N=6265

Population 
Weighted

%

Ever tested for HIV
Yes 7265 75.5 2326 68.8 4939 81.9
No 2547 24.5 1221 31.2 1326 18.1
Number of lifetime HIV tests among those tested 
1 2071 28.3 793 32.8 1278 24.8
2 1477 20.9 527 23.6 950 18.9
3 1398 19.3 455 19.7 943 19.1
4 770 9.8 160 7.3 610 11.8
>4 1484 21.6 371 16.6 1112 25.5
Time since last HIV test among those tested
≤ 1 yr 3261 34.6 958 29.2 2303 39.5
1 to 2  1319 13.2 503 13.8 816 12.6
3 to 5 yrs 1523 15.9 564 16.8 959 15.1
> 5 yrs 1162 11.9 301 9.0 861 14.6
Missing 2547 24.5 1 221 31.2 1326 18.1
Received result of HIV test
Yes 2605 52.5 645 48.9 1960 54.8
No 2167 47.5 621 51.1 1546 45.2
Knowledge of HIV positive status (HIV positives only)
1 2071 28.3 793 32.8 1278 24.8
2 1477 20.9 527 23.6 950 18.9
Knowledge of HIV status of partner
1 2071 28.3 793 32.8 1278 24.8
2 1477 20.9 527 23.6 950 18.9
3 1398 19.3 455 19.7 943 19.1
Disclosure of HIV status to partner
Yes 5476 50.7 1 792 45.2 3684 56.2
No 4898 49.3 2 061 54.8 2837 43.8
Reason for not testing
Afraid to know 1809 69.3 898 71.2 911 66.1
No need to test 275 11.1 106 9.6 169 13.5
It’s better not to know 274 10.4 148 11.7 126 8.3
Want to test with partner 124 4.4 54 4.0 70 4.9
No access to testing 74 3.4 28 2.6 46 4.5
Have to get partner’s permission 38 1.2 12 1.0 26 1.4
Haven’t thought about it 32 0.5 19 0.9 13 0.2
Too busy 30 0.4 15 0.4 15 0.3
Not having sex 38 0.5 12 0.2 26 0.6
Other 9 0.6 18 0.9 10 0.6

Table 14:  HIV testing coverage and knowledge of HIV status.
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3.3 HIV Prevalence

Table 15:  HIV prevalence overall and by sex and age groups.

Figure 8: HIV prevalence by sex and age groups.
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3.3.1 Overall and by sex and age groups

Of the 9 812 individuals enrolled and tested for HIV, 3 969 were serologically HIV positive and 5 843 were negative. Table 
15 and Figure 8 provide the overall, sex and age-group distribution of HIV. The overall weighted prevalence was 36.3% 
(95% CI 34.8-37.8). Prevalence in females was 44.1% (95% CI 42.3-45.9) and 1.6 times higher than the 28.0% (95% CI 25.9-
30.1) in males (p<0.0001). HIV prevalence in the age group 15-19 years in males was 5.0% (95% CI 3.1-7.0) compared to 
11.5% (95% CI 8.6-14.3) in females (p<0.0001) and in the 20-24-year age group prevalence was 10.1% (95% CI 7.6-12.6) 
in males compared to 32.4% (95% CI 29.4-35.5) in females (p<0.0001). The highest prevalence was in females in the 
30-34-year (66.2%, 95% CI 62.0-70.4) and 35-39 year (66.4%, 95% CI 61.7-71.2) age groups, whilst prevalence peaked at 
59.6% (95% CI 52.9-66.3) in males in the age group 40-44 years.

Age 
groups

Overall N=9812 Males N=3547 Females N=6265

Number 
positive /

number tested 

Population 
weighted 

%
95% CI

Number  
positive / 

number tested 

Population 
weighted 

%
95% CI

Number  
positive / 
number 
tested 

Population 
weighted 

%
95% CI

15-19 167/1616 8.2 6.6-9.9 36/658 5.0 3.1-7.0 131/958 11.5 8.6-14.3

20-24 523/2080 21.3 19.3-23.3 87/814 10.1 7.6-12.6 436/1266 32.4 29.4-35.5

25-29 749/1689 38.9 35.3-42.5 171/602 27.3 22.4-32.2 578/1087 49.9 45.2-54.5

30-34 776/1294 55.3 51.6-59.1 215/461 43.8 38.3-49.4 561/833 66.2 62.0-70.4

35-39 726/1165 59.0 55.0- 63.0 209/405 51.0 45.3-56.7 517/760 66.4 61.7-71.2

40-44 609/980 60.2 56.1-64.2 183/320 59.6 52.9-66.3 426/660 60.6 55.5-65.7

45-49 419/988 40.0 35.2-44.9 113/287 37.1 29.1-45.2 306/701 42.0 36.5-47.6

Total 3969/9812 36.3 34.8-37.8 1014/3547 28.0 25.9-30.1 2955/6265 44.1 42.3-45.9
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3.3.2 Acute HIV infection 

Of the HIV-negative participants (n=5843), eight tested positive for HIV-1 RNA antigen and negative on HIV antibody 
tests. The weighted prevalence of acute HIV infection was 0.16% (95% CI 0.07%-0.37%). The median viral load in these 
8 participants was 977 317 copies per ml (IQR 106 756- 4 720 354) and median CD4 cell count was 691 cells per µl (IQR 
448- 804 cells per µl). These participants were not included in the HIV sero positive participant analyses.

3.3.3 HIV prevalence by select sociodemographic characteristics 

Table 16 shows HIV prevalence by select sociodemographic characteristics. HIV prevalence was highest among those 
with primary education only (47.4%) and decreased with increasing educational level. Prevalence was similar across 
all household income brackets. Those individuals living together as husband and wife had the highest HIV prevalence 
(60.8%) followed by those widowed (57.6%). Those indicating that they spent more than one consecutive month away 
from home in the past 12 months had a slightly higher prevalence (38.6%) compared to others (36.1%).  

Characteristic Number positive/
Number tested 

Population weighted % 
HIV prevalence, 95% CI

Education

No schooling 185/418 39.5 (34.0-45.0)

Primary (Grade 1-7) 315/607 47.4 (42.4-52.3)

Incomplete secondary (grade 8-11) 1797/4221 38.3 (35.9-40.7)

Completed secondary (Grade 12) 1525/4009 33.9 (31.9-36.0)

Tertiary 146/552 23.9 (19.3-28.5)

Total monthly income of household

No income 527/1200 36.2 (32.4-40.0)

R1 - R500 450/907 48.4 (44.3-52.5)

R501 - R2 500 1729/4156 37.6 (35.4-39.8)

R2 501 - R6 000 732/1902 34.7 (31.5-37.9)

>R6 000 220/674 30.2 (26.0-34.5)

No response 311/883 32,8 (28.8-36.7)

Relationship status

Single, and not living with partner 3 220/8223 35.1 (33.6-36.6)

Legally married 326/862 35.1 (30.4-39.8)

Single, but  in stable relationship 221/371 52.6 (45.0-59.1)

Living together like husband and wife 136/236 60.8 (45.0-59.1)

Widowed 47/82 57.6 (43.3-71.9)

Divorced 10/21 48.3 (22.7-74.0)

Separated, but still legally married 9/18 32.2 (3.1-61.4)

Away from home for >1 month

Yes 424/1021 38.6 (34.1-43.0)

 No 3532/8756 36.1 (34.5-37.7)

Table 16: HIV prevalence by select sociodemographic characteristics.

*Denotes unstable estimates due to small sample sizes in these categories
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Characteristic Number positive/Number tested Population weighted %  
HIV prevalence, 95% CI

Ever had sex
Yes 3762/8302    41.6 (40.1- 43.2)
No 207/1519 10.0 (7.9-12.2)
Age first sex
≥ 18 years 527/1200 42.1 (39.7-44.5)
< 18 years 450/907 36.5 (34.1-38.9)
Partner’s age first sex
≥ 18 years 3 220/8223 43.9 (41.6-46.2)
< 18 years 326/862 29.9 (26.6-33.2)
Condom use at first sex
Yes 468/1398 26.3 (23.0-29.5)
No 3111/6493 45.3 43.4-47.3)
Number of sex partners in the last 12 months
One 2482/5473 41.6 (39.7-43.5)
More than one 259/665 36.8 (32.2-41.3)
Number of lifetime sex partners
0 207/1510 10.0 (7.9-12.2)
1 626/1967 29.9 (27.0-32.7)
2-5 2011/4050 44.7 (42.4-46.9)
≥6 518/1040 47.5 (43.5-51.5)
Condom use in the last 12 months
Always 789/1587 45.4 (41.8-48.9)
Sometimes 1646/3618 41.9 (39.9-44.0)
Never 583/1501 34.7 (30.8-38.7)
Circumcised (men only)
Medical 158/1102 14.0 (11.4-16.6)
Traditional* 49/139 35.4 (24.6-46.1)
Don’t know 3/6 57.6 (13.1-100)
No 800/2293 34.3 (31.6-37.0)
Ever diagnosed with sexually transmitted 
infection
Yes 312/549 52.6 (46.6-58.7)
No 3657/9263 35.1 (33.6-36.7)
Ever pregnant (women only)
Yes 2353/4391 52.2 (50.0-54.4)
No 602/1872 25.1 (22.1-28.2)

3.3.4 HIV prevalence by select behavioural and biological characteristics 

Table 17 shows HIV prevalence by select behavioural characteristics. Those reporting ever having had sex had a higher 
HIV prevalence (41.6%) compared to those reporting never having had sex (10.0%). HIV prevalence  for those reporting 
sexual debut before age 18 years was 36.5% whilst for those after age 18 years was 42.1% (p<0.0001). Those reporting 
partners age to be 18 years or older at first sex had a higher prevalence (43.9%) compared to those whose partners were 
younger than 18 years (29.9%), p<0.0001. 

Table 17: HIV prevalence by select behavioural and biological characteristics.

*- Traditional -signifies a ritual that is practised by the amaXhosa community for the initiation of young boys into manhood and called 
“Ulwaluko”. During this ritual the traditional surgeon called “ingcibi” uses an assegai, a sharp knife to sever the foreskin signifying entry  
into manhood. Thus, the foreskin is not entirely removed and is only partial. 
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Figure 9: Condom use by sex and age groups.

 Those reported not using condoms at first sex had a higher HIV prevalence (45.3%) compared to those indicating that  
 they had used a condom (26.3%) at first sex. HIV prevalence was similar in those reporting either one or more than one  
 sex partner in the last 12 months, however, HIV prevalence increased among those reporting 2-5 (44.7%) and ≥ 6 (47.5%)  
 lifetime sex partners compared to those reporting one (29.9%) or no lifetime sex partners (10.0%). The prevalence of HIV  
 was similar and equally high for those reporting using condoms always, sometimes or never.  

 Men who were circumcised medically had a lower prevalence of HIV at 14% compared to men who reported being  
 circumcised traditionally or did not know their circumcision status and for those not circumcised. Individuals reporting  
 to have been ever diagnosed with an STI and women reporting ever having been pregnant also had a higher HIV  
 prevalence compared to those never being diagnosed nor ever being pregnant.  

3.4 Adoption of HIV prevention and treatment strategies

 3.4.1 Condom use

 The frequency of always using condoms when having sex was reported to be low for both males and females, 24.0% 
 of the males indicated they did so always, whereas this was 19.6% of the females. A higher proportion of younger 
 males (43.9%) in the age group 15-19 years reported using condoms more frequently compared with females  
 (20%) reporting for their partners in the same age group as shown in Figure 9. Both males and females reported using 
 condoms “sometimes” more frequently.   
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15-19 20-24 25-34 30-34 35-39 40-44 45-49 Overall
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Male circumcision status
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 3.4.2  Voluntary medical male circumcision 

 Overall 31.9% of males reported being medically circumcised. Only 3.5% of males reported to be traditionally circumcised  
 and most of these were above the age of 24 years. The proportion of those medically circumcised decreased within 
 increasing age from 51.4% among those 15-19 years to 45.0% among 20-24 years and to 11.1% among those 45-49  
 years (Figure 10).

 3.4.3 Linkage to HIV care and treatment cascade

 The Joint United Nations Programme on HIV/AIDS (UNAIDS) has ambitious treatment targets to help end the AIDS epidemic  
 by 2030. These targets require that by 2020, 90% of all people living with HIV will know their HIV status, 90% of all 
 people with diagnosed HIV infection will receive sustained ART and 90% of all people receiving ART will have viral 
 suppression. South Africa, through the National Department of Health, adopted the 90-90-90 principles in December  
 2014 to align with its current policies in reducing new infections, morbidity and mortality. To fast-track the response to  
 HIV and AIDS, all districts, sub-district and facilities were required to develop and implement the strategy by increasing  
 HTS and ART initiation targets, resulting in South Africa having the largest ART programme with over 3.3 million people on  
 ART by the end of 2015.  

Figure 10: Male circumcision status by age groups.
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3. RESULTS

Figure 11: Percentage who know their HIV positive status by sex and age groups.
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UNAIDS first 90 target: 90% of all people living with HIV will “know their positive status”

When looking at the first UNAIDS 90 target [41]; overall, of the 3969 (males n=1014 and females n=2955) HIV positive 
by laboratory tests, 52% (n=504) of males and 65% (n=1833) of females reported knowing their HIV-positive status  
(Figure 11). Across most age groups men were less likely to know their HIV positive status, however, older men (30 
years and older) were slightly better in knowing their HIV positive status compared to younger men. In the 15-19 year 
age group, 32% of men and 25% of women knew their HIV positive status. Whilst these findings are not statistically  
significant, it is possible that the HTS offered in the MMC programmes facilitates and enhances knowledge of HIV status.  

UNAIDS second 90 target - 90% of all people with diagnosed HIV infection will receive sustained ART 

With respect to the second UNAIDS 90 target; overall, of the 2337 (males n=504 and females n=1833) who reported 
knowing their HIV positive status, 69% (n=344) of males and 70% (n=1254) of females reported to be on ART (Figure 12). 
Similar to knowledge of HIV positive status across all age groups men were less likely to be on ART, however, a higher 
percentage of young men (63%) and young women (74%) in the 15-19 year age group were on ART compared to 54% of 
men and 56% of women in the age group 20-24 years. Men <35 years of age were the least likely to access ART and the 
percentage was as low as 47% in men 25-29 years, 54% in those 20-24 years and 59% in those 30-34 years. 
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Figure 12: Percentage on ART (self report) among diagnosed HIV positive individuals by sex and age groups.

Figure 13: Percentage of individuals on ART who are virally suppressed at viral load <1 000 copies/ml by sex and age 
groups.

UNAIDS third 90 target – 90% of all people receiving ART will have viral suppression 

Finally, regarding the third UNAIDS 90 target; overall, of the 1598 (males n=344 and females n=1254) individuals who  
reported to be on ART, viral suppression at viral load <1000 copies/ml was achieved in 86% (n=294) of males and 89% 
(n=1117) of females (Figure 13). Similarly, across all age groups viral suppression was around 80% and reached the  
UNAIDS target for viral suppression of 90% amongst individuals in the older age groups. These data on viral suppression are  
reassuring as they confirm that being on sustained ART contributes to viral suppression and subsequently reduces the  
probability of onward HIV transmission [23, 32, 41, 42].  
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UNAIDS overall elements in the HIV linkage to care and treatment cascade

The elements in the HIV linkage to care treatment cascade are important tools that determine what proportion of the HIV- 
infected population who benefit from care, support and ART lead to successful viral suppression to a point where HIV  
transmission is unlikely to occur. These targets are ambitious but nevertheless are achievable and geared towards  
ending the AIDS epidemic by 2030. The rigorous implementation and achieving the UNAIDS 90-90-90 targets result in 
at least 90% of all HIV positives to know their status, 81% of all people living on HIV to be on ART and 73% of all people 
living with HIV to be virally suppressed [18]. Viral load is the single most reliable predictor for onward transmission  
and the lower the viral load the lower the probability of viral transmission [21]. Furthermore, mathematical modelling 
shows that achieving these targets by 2020 will enable the world to end the AIDS epidemic by 2030, which in turn will 
generate profound health and economic benefits [44, 45]. 

Figure 14 shows the elements of the linkage to care cascade among all HIV positive individuals (n=3969), overall 60% 
(n=2337) reported knowing their HIV positives status, 43% (n=1598) were on ART and the overall viral suppression at 
viral load <1000 copies/ml was 37% (n=1411); 41% (n=1117) for females and 31% (n=294) for males). The percentage 
of virally suppressed individuals is well below the mathematically definetarget of 73% to contribute to altering the  
epidemic trajectory. Furthermore, the biggest gap was in the first 90 where only 52% of males and 65% of females were 
aware of their HIV positive status. Therefore, the gateway to achieving these targets towards epidemic control is to  
enhance knowledge of HIV positive status with minimal delays to initiating ART and subsequently leading to successful 
viral suppression. 

Figure 14: Overall elements of the HIV linkage to care cascade in the community (UNAIDS 90 90 90 targets).
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3.5 CD4 Cell count distribution 

Of the 3 969 HIV positive participants, 3 938 (99.2%) had a CD4 cell count conducted. Table 18 shows the CD4 cell count  
distribution by sex. Overall 425 (11.4%) had a CD4 cell count below 200 cells/μl; 710 (18.4%) between 200 and 349; 882 
(22.1%) between 350 and 499; and 1 921 (48.1%) above 500 cells/μl. Males had lower median CD4 cell counts (402 cells per 
µL, IQR 247-601) compared to females (540, IQR 362-747). Figure 15a and b shows the CD4 cell count distribution by sex and 
age for those reporting to be on and not on ART. Overall a higher proportion of males compared to females had lower CD4 
cell counts. Despite the availability of ART for public sector use and the recommended guidelines for ART initiation at a CD4 
cell count of <350 cells/μl in 2014 and <500 cells/μl in 2015, 23.1% of females and 41.1% of males had CD4 cell counts at or 
below 350 cells/μl. 

CD4 cell 
count
(cells/μl)

Females Males Overall

n
Population 
weighted 

%
95% CI n Population 

weighted % 95% CI N
Population 
weighted 

%
95% CI

<200 247 8.0 6.7-9.3 178 17.2 13.9-20.5 425 11.4 9.8-13.1

200-349 449 15.1 13.6-16.7 261 23.9 20.4-27.3 710 18.4 16.8-20.0

350-499 639 21.1 19.0-23.1 243 23.9 20.5-27.2 882 22.1 20.3-23.9

>500 1 594 55.8 53.6-58.1 327 35.1 31.3-38.9 1 921 48.1 46.0-50.1

Table 18: CD4 cell count distribution by sex. 

Figure 15a: CD4 cell count distribution in males and females not on ART. 
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3.6 HIV-1 RNA Plasma viral load distribution and aggregate measurements 

Of the 3 969 HIV positive participants, 3 956 (99.7%) had a viral load measurement conducted. Figure 16 shows viral  
suppression amongst all HIV positive participants. Overall 53.1% were virally suppressed at a threshold of <1000 
copies/ml. This was higher among females (58.4%) compared to males (44.1%). Males consistently had lower rates 
of viral suppression across all age groups, but the difference was largest amongst those aged between 25 and 39 years. 
Females and males have low rates of viral suppression across the younger age groups. Males had a higher median 
HIV RNA viral load (4 940 copies/ml, IQR 3-45 448) compared to females (67 copies /ml, IQR 0-13 816).

Figure 16: Viral load suppression at <1000 copies/ml amongst all HIV positives by sex and age groups.
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Figure 15b: CD4 cell count distribution in males and females on ART.
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Figure 17: Plasma viral load distribution in copies/ml 
among HIV positives on ART stratified by sex.

Figure 18: Plasma viral load distribution in copies/ml 
among HIV positives not on ART stratified by sex.

28.4% of females and 45.1% of males had viral load of >10 000 copies/ml irrespective of ART use. Figures 17 and 18 show the 
stratified viral load distribution for those self-reporting to be on and not on ART, respectively, by sex. For those self-reporting 
to be on ART, at least 6.7% of females and 10.9% males had viral load >10 000 copies/ml. For those self-reporting not to be on 
ART, 65% of males and 46.7% of females had viral load of >10 000 copies/ml, around 10% of males and females had viral load 
between 1001-5 000 and 5001-10 000 copies/ml respectively; and 27.4% females and 17.5% of males were virally suppressed 
with viral load of <400 copies/ml. 
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3.7 HIV Genotyping for drug resistance and transmission dynamics
For initial drug resistance level assessments, two groups were identified: self-reporting on ART and with viral load >500  
copies/ml (acquired drug resistance; ADR), and recent infections as determined by the LAg AI EIA (transmitted drug  
resistance; TDR). Of the 279 specimens processed, the amplification rate was 94%. Resistance (Nucleotide Reverse  
Transcriptase Inhibitors (NRTI) ± Non-Nucleotide Reverse Transcriptase Inhibitors (NNRTI)) was detected in 68% of those in 
the ADR group and among 10% of those in the TDR group.  

Phylogenetic analysis of HIV-1 sequences has emerged as a powerful and informative tool to examine viral diversity and  
understand underlying HIV transmission dynamics in affected populations. Analysis of  HIV clusters highlighted the  
importance of linked viral sequences. HIV genotyping from samples of 1 589 individuals with a viral load of more than 1 
000 copies per ml showed 90 transmission clusters with 123 females linked to 103 males. Of 60 possible phylogenetically 
linked pairings with the 43 females younger than 25 years, 18 (30.0%) probable male partners were younger than 25 years, 
37 (61.7%) were aged 25–40 years, and five (8.3%) were aged 41–49 years: mean age difference 8.7 years (95% CI 6.8–10.6; 
p<0.0001) (Table 19). For the 92 possible phylogenetically linked pairings with the 56 females aged 25–40 years, the age  
difference dropped to 1.1 years (95% CI 0.6 to 2.8; p=0.111); 16 (39.0%) of 41 probable male partners linked to females  
younger than 25 years were also linked to females aged 25–40 years. Of 79 males (mean age 31.5 years) linked to females 
younger than 40 years, 62 (78.5%) were unaware of their HIV-positive status, 76 (96.2%) were not on ART, and 29 (36.7%) had 
viral loads of more than 50 000 copies per ml. In this community with an unprecedented high burden of HIV, the phylogenetic 
analysis of clusters in males and females showed a cycle of HIV transmission driven by high rates of HIV acquisition in young 
females (15–25 years), principally from males close to or in their 30s (an average of 8 years older). These males are likely to 
have acquired HIV from females aged 25–40 years, who have the highest HIV prevalence. When the current group of young 
females reach their 30s, they will then constitute the next group of females with high HIV prevalence, thereby perpetuating 
the cycle of HIV transmission to males in their 30’s who will infect the next cohort of young females (Figure 19). The findings 
of the linked sequences of partnerships between older males and younger females together with the community-based 
HIV prevalence gradient in the same community, with 37 pairings with younger women <25 years and men 25-40 years 
(Table 20) provide a further indication of the importance of age-disparate relationships in driving HIV transmission in the  
region [46].

Table 19: Age difference in female: male partnerships in linked sequences. 

Women Age difference with male partner 

16-20  years 11.5 years

21-25  years 7.0 years

26-30  years 1.5 years

31-35  years 1.7 years

36-40  years 0.7 years

All women <25 years 8.7 years

All women ≥ 25 years 1.1 years
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Table 20: HIV-1 sequence pairings from 90 male-female clusters stratified by the age groups. 

Figure 19: Schematic diagram showing the sexual network that contribute to the cycle of heterosexual HIV transmission. 

 
 

Women n=123

Men n=103
(Community-based HIV prevalence)*

Total< 25 years 25-40 years 41-49 years

Age group (Community-based HIV 
prevalence)* (7.6%) (40.3%)  (47.2%)

< 25 years (22.3%) 18 37 5 60

25-40 years (59.8%) 13 58 21 92

41-49 years (50.1%) 2 24 10 36

Total 33 119 36 188

*Community-based HIV prevalence from the survey are included in (parenthesis).

Cycle of HIV transmission

Men 25-40 years (N=79)
Knew HIV status: 21.5%

VL > 50,000: 37.1%

Women 25-40 years (N=56)
Knew HIV status: 42.6%

63% of male partners are 25-40 years

Young women <25years (N=43)
Knew HIV status: 23.3%

62% of male partners are 25-40 years

Schematic of sexual networks from clusters with heterosexual transmission

Community HIV prevalence: 40.3%

When young women reach >25 years
they continue the cycle

Community HIV prevalence: 59.8%Community HIV prevalence: 22.3%

Most men and women 25-40
years acquire HIV from
similarly aged partners  

(Mean age difference = 1.1 years)

Most young women  
<25 years acquire HIV  

from older men  
(Mean age difference = 8.7 years)

39% of the men
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3.8 Prevalence of sexually transmitted infections

Table 21 shows the prevalence of STIs, overall and by sex. Using the serological antibody testing the overall prevalence of 
HSV-2 was 57.9% with a prevalence of 68.8% in females and 46.1% in males. Prevalence was consistently high across all age 
groups. In males in the age group 15-19 years HSV-2 prevalence was 8.4% while it was three times higher at 24.7% in females 
in the same age group. There was a rapid increase in prevalence with increasing age in both females and males and peaked 
at 92.5% in females in the age group 45-49 years and at 84.2% in males in the age group 40-44 years. 

The overall prevalence of syphilis was 2.8%, with 1.2% having a titre of <1:8, whilst 1.6% had a titre of ≥ 1:8. The prevalence was 
higher in females (3.0%; 1.3% with <1:8 and 1.7% with ≥1:8) compared to males (2.5%; 1.0% with <1:8 and 1.5% with ≥1:8). The 
prevalence of syphilis was 0.8% (0.3% with <1:8 and 0.5% with ≥1:8) in males in the 15-19 year age group and was double in 
females at 1.5% (0.2% with <1:8 and 1.3% with ≥1:8) in the same age group. No clear trend was seen for syphilis in relation to 
age, in males prevalence was highest at 3.9% (0.8% with <1:8 and 3.1% with ≥ 1:8) in the age group 35-39 years, however, it 
was highest at 5.1% (2.5% with <1:8 and 2.6% with ≥ 1:8) in females in the 20-24 year age group. In this 20-24 year age group, 
amongst non-pregnant women, prevalence was 4.8%; 2.4% with <1:8 and 2.4% with ≥ 1:8; whilst among pregnant women in 
this age group (n=103), prevalence was 9.6%; 3.5% with <1:8 and 6.1% with ≥ 1:8.   

The overall prevalence of N. gonorrhoeae was 2.8% and it peaked at 6.5% in females in the 20-25 year age group and at 
2.9% among males in the same age group. Whilst the overall prevalence of C. trachomatis was 7.1%, it was much higher in 
the 15-19 and 20-24 year age groups among females (14.1 and 15.6%, respectively). While there were slight declines across 
the age groups, the prevalence remained high among females at 5.2% and 4.5% in the age groups 30-34 and 35-39 years,  
respectively, with slight declines in the older age groups. The prevalence of T. vaginalis was consistently higher in females 
across all age groups and ranged from 11.4% in the 15-19 year age group and peaked at 19.5%, in the 45-49 year age group. 
Whilst in males the prevalence steadily increased from 0.7% in the 20-24 year age group and peaked at 7.4% in the 40-44 year 
age group. The overall prevalence of all STIs at a population level could be considered to be high and even higher in women 
in the younger age group that is the 15-24 age group compared to females in the older age groups. Compared to females 
the prevalence of all the STIs was lower in males than in females in the 15-24 year age groups, and similarly the prevalence 
was lower in older males compared to males in the younger age groups.

3. RESULTS
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Table 21a: Prevalence of sexually transmitted infections by sex and age groups.

Age 
group

N. gonorrhoeae C. trachomatis T. vaginalis M. genitalium

Females Males Females Males Females Males Females Males

% 95% 
CI % 95% 

CI % 95% 
CI % 95% 

CI % 95% 
CI % 95% 

CI % 95% 
CI % 95% 

CI

15-19 4.2 2.7-5.7 1.0 0.3-1.6 14.1 11.6 -16.7 4.4 2.5-6.2 11.4 9.0-13.8 0.6 0.0-1.1 5.3 3.4-7.2 1.9 0.8-3.0

20-24 6.5 4.9-8.2 2.9 1.4-4.5 15.6 13.1-18.2 8.6 6.2-11.0 12.8 10.3-15.2 1.8 0.7-3.0 8.4 6.2-10.5 3.2 1.8-4.5

25-29 4.4 2.4-6.3 2.8 1.1-4.4 9.7 7.3-12.2 7.5 5.1-10.0 13.2 10.5-15.8 3.2 1.5-5.0 7.0 5.0-8.9 9.2 6.3-12.1

30-34 3.2 1.6-4.8 2.5 0.4-4.7 5.2 3.5-6.9 5.5 2.5-8.5 11.0 8.2-13.8 4.3 1.7-6.9 3.6 2.0-5.1 10.4 6.9-13.8

35-39 1.5 0.7-2.3 0.5 0.0-1.1 4.5 2.5-6.6 1.3 0.4-2.2 17.3 13.4-21.1 6.6 3.3-9.9 4.8 2.6-7.0 8.2 4.9-11.4

40-44 2.2 0.6-3.8 0.7 0.0-1.5 2.6 1.1-4.1 1.1 0.0-2.3 15.6 11.7-19.5 11.2 7.4-15.1 2.3 1.1-3.5 4.4 1.9-6.9

45-49 1.1 0.3-1.8 - - 1.0 0.2-1.7 0.4 0.0-1.3 19.5 15.4-23.5 6.5 2.9-10.1 1.1 0.1-2.1 2.6 0.0-5.3

Total 3.7 3.1-4.3 1.8 1.0- 2.5 9.0 8.1-9.9 5.1 4.2 -6.0 13.8 12.3-15.2 3.9 3.1-41.6 5.2 4.5-6.0 5.7 4.8-6.7

Overall 2.8 (2.3 - 3.3) 7.1 (6.5 - 7.7) 9.0 (8.1 - 9.9) 5.5 (4.8 - 6.1)

% = population weighted percentage
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3.9 Prevalence of Hepatitis B virus infection

The prevalence of Hepatitis B surface and e antigens by age and sex are shown in Figure 20. The overall prevalence for 
Hepatitis B (positive Hepatitis B surface antigen) was 4.0%. Prevalence was lower among females across all age groups and 
the peak prevalence was 6.0% in the age group 30-34 years, while for male’s prevalence peaked at 9.6% in the age group 
40-44 years. The overall prevalence of Hepatitis e (positive antibodies) was 2.6%. Prevalence was lower among females 
and peaked at 3.9% in age group 30-34 but was higher at 5.2% in males this is the same age group 30-34 years. Although 
prevalence declined in females across the older age groups, in males, prevalence remains consistently similar and high. 
The overall prevalence of infectiousness for Hepatitis B (positive e antigen) was 1.4%. Prevalence was lower or similar for  
females compared to males. Prevalence was highest at 5.3% among males in the age group 40-44 years. 

Table 21b: Prevalence of serologically diagnosed sexually transmitted infections by sex and age groups.

Age 
group

Herpes simplex virus 
type 2 Antibodies Syphilis Antibodies

Females Males Females Males

% 95%CI % 95%CI % 95%CI % 95%CI

15-19 24.7 21.0- 28.4 8.4 6.0-10.9 1.5 0.5-2.6 0.8 2.5-6.2

20-24 59.0 55.3- 62.8 21.8 17.7-26.0 5.1 3.5-6.7 2.9 6.2-11.0

25-29 75.3 70.8- 79.8 51.5 45.4-47.5 3.6 2.0-5.2 2.5 5.1-10.0

30-34 85.8 82.6- 88.9 66.0 60.8-71.2 2.8 1.3-4.3 2.7 2.5-8.5

35-39 86.5 83.0- 89.9 73.1 67.1-79.1 1.7 0.7-2.6 3.9 0.40-2.2

40-44 90.7 87.1- 94.3 84.2 79.1-89.3 3.3 1.6-5.0 3.0 0.0-2.3

45-49 92.5 90.1- 95.0 77.7 71.2-84.2 2.1 0.8-3.5 2.6 0.0-1.3

Total 68.8 66.9- 70.7 46.1 43.4-48.7 3.0 2.5- 3.6 2.5 1.8- 3.2

Overall 57.8 (56.1 - 59.6) 2.8 (2.3 - 3.2)

% = population weighted percentage
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15-19 20-24 25-29 30-34 35-39 40-44 45-49
HBsAg in females 0,9 2,7 3,8 6 2,9 4,1 2,5
HBeAg in females 0,7 1,7 2,4 3,9 2,3 3,1 1,7
HBsAg in males 1,1 3,6 4,5 7,8 5,6 9,6 6,6
HBeAg in males 0,1 2,3 3,1 5,2 4,5 4,5 4,9
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3.10  Pregnancy prevalence

The pregnancy prevalence in females between 15-35 years in the study was 7.1%. Figure 21 shows the proportion of preg-
nant women by age groups. In the 20-24 and 25-29 year age groups pregnancy prevalence was 8.3%, whilst in the 15-19 year 
age group it was 6.4%.

Figure 21: Pregnancy prevalence among females 15-35 years.
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Figure 20: Prevalence of Hepatitis B s and e antigens by sex and age groups.
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4. DISCUSSION

4.1 Comparative data   

The main purpose of the HIPSS study was to establish a population-based surveillance platform in the two sub-districts of 
KZN, South Africa to determine the impact of HIV prevention and treatment programmes on HIV prevalence, uptake of ART, 
viral expression and other biological and behavioural markers in a “real-world non-trial” setting. In this report we provide 
selected findings from cross-sectional survey 1. 

In this population-based household survey in two sub-districts of KZN, 36% of 15-49 year olds are HIV positive  
reflecting the unprecedented burden of HIV in this community. These sub-districts form part of the uMgungundlovu district  
municipality which has over the last three decades experienced the worst HIV epidemic worldwide. The overall HIV  
prevalence in this study in females was 44.1%. Whilst this estimate in women is at the population level, HIV prevalence 
among a select group of women who are pregnant attending public sector clinics in the district was 42.5% [4]. However, 
at the district level, prevalence for the whole of uMugungundlovu District Municipality ranged from 16 to 22% [1]. Our 
data shows that the prevalence in these two sub-districts far exceeds this district level prevalence and highlights the  
importance of identifying clusters of infections reflecting highly concentrated, discrete high burden locations and to  
understand the complex structural, behavioural and biological drivers of the epidemic in such settings or identify the 
gaps and  needs for delivering effective prevention and treatment programmes, which may be lacking [30, 31]. A similar  
population based survey undertaken in 2013 among individuals 15-59 years (n=5 649) in the uMbongolwane/Eshowe areas of  
uThungula district in KwaZulu-Natal found an overall HIV prevalence of 25.2%, and of 30.9% among females and 15.9% 
among males [47]; far lower prevalence than that found in this survey. Both HIPSS and the uMbongolwane/Eshowe survey  
reported the highest HIV prevalence in females aged 30-39 years: around 66% and 56%, respectively and that those with tertiary  
education had the lowest HIV prevalence. Both HIPSS and the HSRC survey found that those living together had the highest 
HIV prevalence, though in the HSRC survey HIV prevalence was lowest amongst those who were married [48].

This is the first large survey from this community that has collected extensive data on both females and males  
providing a comprehensive analysis of the overall and age-specific HIV prevalence. The overall prevalence in males was 28.0%,  
highlighting that females in this community were more likely to be HIV positive compared to men. Females in the 15-19 and 
20-24 year age groups were three times more likely to be HIV positive compared to males in the same age groups. However, 
prevalence increased dramatically with almost a three-fold increase from 10.1% in the 20-24 to 27.3% in the 25-29 year age 
groups. Prevalence peaked at 59.6% in males in the age group 40-44 years and at 66.4% in females in 35-39 year age group. 
However, females compared to males were more likely to be aware of their HIV positive status (65% vs 52%), to be on ART 
(70% vs 60%) and to be virally suppressed at viral load <1000 copies/ml (89% vs 86%). Thus, use of  sustained ART is a key 
factor in prolonging the lives of those infected with a significant reduction in AIDS-related mortality and improved survival 
reflected by the increasing prevalence [49, 50]. In the <24-year age group both males and females were less likely to know 
their HIV positive status, less likely to be on ART, however, of those on ART, a high proportion were virally suppressed with 
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viral load<1 000 copies/ml. This suggests that the majority of young people were unaware of their HIV positive status as their 
infection could have been acquired more recently coinciding with sexual debut as the median age at first sex was 17.5 and 
16.5 years for females and males respectively.  

Several studies have been undertaken to understand the direction of HIV transmissions and the contributing factors  
leading young women to have such high HIV prevalence whilst prevalence in men increases only around age 25 years  
[51-53]. It has been hypothesised that young women in sexual partnerships with men at least 5 to 7 years older than 
themselves are at an increased risk of HIV acquisition, however, the findings from several studies have been inconsistent  
[53-56]. Using HIV-1 phylogenetic analysis together with epidemiological data has the potential to identify genetically linked  
viral sequences from different individuals to understand the underlying structure of HIV transmissions and cluster net-
works [57-59]. Linking shared sequences has been useful in establishing outbreaks and transmission dynamics across dif-
ferent populations such as in the men who have sex with men (MSM) epidemics in Montreal [60]. Apart from the identi-
fication of unique HIV linkages, large transmission clusters had been identified and were the driving force sustaining the 
MSM epidemic as these transmissions were in relation to acute HIV infection of less than six months duration [61]. To un-
derstand HIV transmission networks at a community level, phylogenetic analysis of HIV-1 sequences from Rakai Uganda  
[62] showed that there were significant viral introductions with at least 62% of infections being transmitted from non-stable 
partners from outside the communities. These findings suggest that HIV prevention efforts should be broader than just the 
communities and target key populations. Whilst not included in this report, the genotyping that is ongoing may provide a  
comprehensive analysis of transmission linkages and networks that might be sustaining the epidemic in this region through continued  
onward transmission. In addition, we will also examine whether the transmissions that occur are from ARV resistant strains 
of virus.  

About a third (31.9%) of males reported to be medically circumcised, compared to the 21.7% of men in the uMbongolwane/
Eshowe study and in contrast to the 67.8% reported for KwaZulu-Natal in the HSRC survey in 2012. These differences in 
prevalence might reflect the timing of the surveys and data collection at a time of demand creation for VMMC. Whilst the 
initial roll-out of VMMC was highly successful [13, 14], more recent data suggest that the number of VMMCs has declined 
over the last two years and this drop in the annual number of men circumcised is a cause for concern [1]. This decline in 
the number of VMMC may reflect the initial impetus with successful demand creation programmes across schools and the 
large percentage of 15-19 years olds circumcised compared to those in the older age groups. However, the momentum 
in the numbers of circumcision procedures over time have not been sustained as the set targets have not been achieved. 
Mathematical modelling has shown the long term public health benefits of VMMC in substantially reducing HIV incidence  
specifically in high burden settings [63, 64]. In South Africa VMMC is offered as a package with HTS and through targeted  
recruitment into the programme, young men in the 15 -19 year age group were more likely to become aware of their HIV 
positive status, be linked to care and be on ART. It remains concerning that knowledge of HIV positive status remains very 
low amongst young men and women, who are more likely to have acquired infection recently and have a higher viral load 

4. DISCUSSION
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and contribute to fuelling the epidemic. Thus, all HIV prevention programmes, specifically the scale up of the voluntary MMC 
programme would directly or indirectly benefit at the individual level as these programmes provide a gateway to accessing 
ART and hence achieve the goal of viral suppression. It is important to note that 63% of men in the 15-19 year age group, 
self-reported ART use compared to 54% in the age group 20-24 years. A possible explanation for the higher uptake of ART 
in the 15-19 year age group was the simultaneous targeted mass mobilisation and demand-creation strategy for VMMC that 
was implemented in the district from 2011. The centralization of HTS, voluntary MMC and linkage to care for HIV positive 
individuals through the CAPRISA clinic or at public sector clinics potentially may have facilitated the higher uptake of ART 
specifically in this age group. Our data shows the importance of integrated services HTS and the voluntary MMC programme 
to facilitate and enhance knowledge of HIV positive status and linkage to care. 

Looking at the HIV treatment cascade, all the UNAIDS 90-90-90 targets were below 90% with the largest gap in knowledge 
of HIV status, which was much lower in males (52%) than in females (65%) and similar to the 49.8% found in the HSRC survey. 
It is possible that stigma plays a significant role in non-disclosure even though participants were informed and reassured on 
confidentiality. The target best achieved was viral suppression with ART use which was 86% in males and 90% in females at 
a viral load <1 000 copies/ml. Thus, it is important that knowledge of HIV positive status is enhanced significantly to improve 
HIV linkage to care and treatment cascade with the goal to achieving viral suppression and reducing transmission potential. 
More importantly, self-testing and other innovative methods of universal access of HTS through facilities testing, home 
based testing, self-testing and possibly incentivising testing should improve knowledge of HIV status, the largest hurdle as a 
point of entry for pathways to HIV prevention and in the cascade of linkage to care and HIV treatment. 

Measuring viral load across the cascade of treatment is important for several reasons.  Clinical trial evidence has shown 
that early initiation of ART among heterosexual serodiscordant couples reduces the risk of HIV transmission by 96% [23]. The  
two major factors that potentially determine HIV transmission are viral load and ART use. There is a significant dose– 
response relationship of increasing HIV transmission with increasing viral load. No transmissions have occurred from  
individuals with viral load levels of less than 1 500 copies /ml making the viral load levels a primary predictor of the risk  
of heterosexual transmission of HIV [21]. Sustained ART use contributes to viral suppression to levels <1 000 copies/ml or to  
undetectable levels and is central to lowering HIV transmission events and incidence [21]. Furthermore, viral load  
dependent HIV transmissions are further enhanced and associated with frequency of engaging in risky unsafe sex  
behaviours and the sexual networks that the individual might be in, further sustaining the potential for ongoing  
transmission [35]. However, if an individual with a high viral load is in a monogamous relationship with an HIV infected  
partner or engaging in  safe sex, the probability of secondary transmissions will be substantially lower [35]. Despite South 
Africa having the largest condom promotion and distributions campaigns, the number of male condoms distributed per 
man is significantly lower in provinces in which the HIV prevalence is highest and potentially increasing the risk of HIV  
transmission [30]. In this survey, condom use was low for males and similarly reporting of condom use by male partners of 
females was low, even though knowledge on the use of condoms to prevent HIV acquisition was as high as 96.9%.  
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As expected for participants on ART, viral suppression of <1 000 copies/ml for 86% of males and 90% of females was high 
and highlights the strength of public sector facilities in the area in ART provision. The overall viral suppression in HIV  
positive participants was 37% suggesting that viral suppression is achievable. However, at least 10% of individuals on ART 
and about 50% not on ART had viral load of >10 000 copies/ml. At the community–level, viral transmissions are driven by 
two major factors: that is the frequency of risk behaviours and HIV prevalence [35]. The transmission potential strongly 
correlates with contact of an HIV positive individual with high viral load.  Transmission events are rare from individuals with 
low to undetectable viral load [21, 65]. Several studies have hypothesised that age disparity in sexual relationships is an 
important contributor to HIV transmission in Africa, though the findings have been inconsistent [53-56]. In this survey we 
examined the phylogenetic linkage and thereafter examined the ages. The phylogenetic analysis provides empiric evidence 
of the key role of male’s sex partners who on average were 8 years and older and were phylogenetically linked to females  
younger than 25 years. In this study we found that the role of phylogenetic linkage to provide strong evidence of age disparate  
partnerships and together with prevalence gradients, confirming that men aged 25–40 years were the primary source of the 
high rates of HIV acquisition in adolescent girls and young women (15–25 years). Many of these men had acquired HIV infection 
from women aged 25–40 years, which is the group with the highest prevalence of HIV. Over time, when the current group of  
adolescent girls and young women reach their 30s, this group of women with high HIV prevalence are likely to perpetuate 
the cycle of HIV transmission to men in their 30s, who then partner and infect the next cohort of young females. The risks of 
HIV within this cycle are enhanced at a community level by key factors of not knowing HIV positive status, not on ART and 
have high viral load associated with high rates of transmission [21]. 

STIs were prevalent and for most infections the prevalence was higher among females compared to males. The HSV 2  
sero-prevalence was 68.8% among females which is slightly higher than found in the 2012 antenatal care survey in  
KwaZulu-Natal (60.2%). Globally, HSV-2 infection is the most common STI and is the leading cause of genital ulcers, and in 
sub-Saharan Africa is the most severely affected region of the world; up to 80% of sexually active women and up to 50% of 
sexually active men are infected with HSV-2. Effective prevention strategies for HSV-2 infection are needed to achieve the 
goals of the World Health Organization global strategy for the prevention and control of STIs. The high HSV-2 sero-prevalence 
increases the transmission of HIV among discordant partners and recent data shows that the gel formulations of tenofovir, a 
nucleotide reverse-transcriptase applied precoitally reduced HSV-2 acquisition by 51% among women [66]. It is important the 
every effort must be made to prevent HSV-2 acquisition as symptomatic and asymptomatic infections facilitate and enhance 
HIV acquisition and transmission. Thus, controlling HSV-2 infection is critical for the control of HIV as well. Whilst the overall  
prevalence of syphilis was at 2.8% in the general population, the prevalence among pregnant women was 9.6% with 6.1% 
having a titre of ≥ 1:8. Although the RPR card test is a non-specific test and is used as an aid in the diagnosis of syphilis, 
the false-positive and false-negative could contribute to misclassification of individuals. However, the quantitative testing 
rapidly provides a reasonable measure of exposure to pathogenic treponemes. It is important to note that STIs such as  
trichomoniasis, chlamydial infection, gonorrhoeae and syphilis are treatable with simple regimens of antimicrobial 
agents and should be prioritised for proper diagnosis and management to reduce the morbidity related to STIs and more  



Page 64 of 69

REPORT ON THE BASELINE FINDINGS

importantly its role in HIV acquisition. The extremely high prevalence of syphilis among pregnant women is this community 
contrasts with the 0.4% reported among pregnant in KwaZulu-Natal in 2011. The findings of 6.1% of pregnant women with 
a titre of ≥1:8 highlights the importance of monitoring a treatable infection for public health benefit for women and more 
importantly to limit the consequences of congenital syphilis to the unborn child. The absence of testing to monitor syphilis 
infection from subsequent surveys of pregnant women in 2012 and 2013 is of concern as the perceived control of syphilis 
may not be real with “locations” of high syphilis burden areas.   

4.2 Strengths of survey    

This survey has several strengths. The survey is based on a sampling approach with random sampling of EAs, households 
and random selection of a single individual per household, ensuring representativeness of the population in the area 
(locality types, age groups, and sexes). The sample size is large enough to allow for meaningful analyses of data, enable  
generalisability and a nuanced understanding of the HIV epidemic within these sub-districts. Participation rate at the house-
hold (77.2%) and especially the percentage of individual (86.9%) from enrolled household level was high and therefore 
 minimised biased from individuals refusing to participate. Prevalence of STIs, hepatitis, pregnancies and to a limited extent 
ART use were assessed using laboratory tests providing rigorous and precise measurements. 

4.3 Limitations of the survey    

The survey also has some limitations. The sampling strategy was designed to represent the attributes of the population 
and therefore a random sample was selected. Despite our stringent recruitment strategy, the differential enrolment of 
men and women could potentially bias the estimates and may over or underestimate the true findings in this population.  
Despite similar gender distribution of the study sample across all age groups and proportionately like the Census  
population, we analysed our data by gender to minimise potential bias from aggregated data. Eligible participants who were 
not available or refused to participate were replaced by an alternate individual predetermined in the sampling frame, however,  
only following authorisation of senior study staff member. When survey staff encountered difficulties in the field and 
choose to select participants outside the sampling framework, there is to some degree loss in the representativeness of the  
population. 

As with all survey data, there is the potential of mis-reporting of sensitive behavioural data. This is often due to a  
combination of poor recall, participants being untruthful, inadequacies in measurement instruments, social desirability 
bias, and bias from those not present at home when selected. The extent of underreporting is somewhat mitigated using 
PDA-based interviews since the presence of the PDA enhances participants’ perceptions of privacy and thus increases  
responses to sensitive questions. Recall bias is also limited as some response categories act as triggers for follow-up  
questions. Furthermore, study staff were trained on how to put participants at ease, to manage sensitive situations and to assure  
confidentiality. Staff were not sourced from the same community as that under study to minimise familiarity potentially  
leading to biased responses. 

4. DISCUSSION
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5. CONCLUSIONS

HIV is an important health problem in the study area with more than a third of the population affected. Knowledge of 
HIV positive status was relatively low, yet ART uptake was high among those who knew their HIV positive status and  
correspondingly HIV viral suppression at viral load <1000 copies/ mL in these individuals was above 85%. However, the 
potential for HIV transmission is expected to be high in this region as about 56% HIV positive individuals not on ART having 
viral load exceeding 10 000 copies/ ml. Therefore, these individuals are likely to sustain the epidemic in this community. 
With almost 85% of individuals indicating being single, never been married or lived together as husband and wife, young 
age of sexual debut in the absence of condom use, low levels of high school completion rates, and low levels of total house-
hold income combined with high HIV prevalence and a high percentage of individuals with viral load >10 000 copies / ml 
are key structural, biological and behavioural factors that would  determine and contribute to the sustained transmission  
and high burden of HIV in the region. HIV prevention intervention coverage of consistent condom use, VMMC, knowledge  
of HIV positive status, ART coverage and viral suppression remain suboptimal, highlighting the importance of prioritising 
and the need for the rapid scale-up of HIV primary and secondary prevention activities. 

A key bias is possibly the self-reporting of ART use. For example, it is unlikely that 17.5% and 27.4% of HIV positive males and  
females, respectively, with viral load threshold of <400 copies/ml would be considered as “long term non-progressor” 
but more likely to be non-disclosure and misclassifying ART use. (Note that ARV testing was not done for all HIV positive  
participants). Pervasive stigma and discrimination may have influenced individuals’ decision on disclosure of ART use. On the 
other hand, inadvertent disclosure to family and community members may pose a risk to individuals who would perceive 
themselves to be stigmatised. Alternatively, participants who said they were on ART may not be actively taking adequate 
ART doses to achieve viral suppression; adherence to ART was not assessed. 

The large sample size, random selection of EAs, household and individuals reflect representativeness of the general  
population and the findings generalizable to this community. However, since the study was conducted in a very high HIV 
burden setting in the province / country, the results might not be generalizable to the rest of the province / country where 
the HIV burden is dissimilar. Furthermore, the study only focused on the 15 to 49 year age groups and therefore the results 
are not generalizable to older or younger people.

5. CONCLUSION



Page 66 of 69

REPORT ON THE BASELINE FINDINGS

6. RECOMMENDATIONS

Maximizing the effectiveness of combination HIV prevention and treatment programmes should be prioritised and further 
scaled-up to impact on the burden of HIV. Every opportunity must be seized to ensure that testing for HIV is facilitated 
in every possible setting to enhance knowledge of HIV status and rapid linkage to care. Furthermore, identifying better  
strategies to reach key at-risk populations through innovative ways of testing for HIV would enhance better linkage to care 
with improved health outcomes. Currently, majority of young women access HTS at the time of accessing health care and 
are diagnosed with HIV infection only at the time of their first pregnancy, which may often be too late to rapidly improve 
health outcomes, as many women based on CD4 cell count of <350 cells per µL, may already be in the advanced stage of HIV 
disease with increasing morbidity. Rapid referrals for linkage to care and primary prevention interventions should readily be  
available at multiple levels with easy access to each of the components of combination HIV prevention and treatment 
 interventions. Firstly, adolescent girls and young women who test HIV negative should be prioritised and provided with 
pre-exposure prophylaxis (PrEP) [67] whilst those testing HIV positive should immediately be linked to care and offered  
immediate ART. Secondly, younger men testing negative need to be prioritised for MMC and those testing positives be 
offered immediate ART as part of the test and treat strategy [67], whilst older men and women should rapidly be linked 
to care with immediate provisions of PrEP if testing HIV negative or ART if testing HIV positive. It is imperative that these 
interventions are proactively scaled up at a dramatic rate to maximise on the density and coverage of the interventions. 
Finally intensifying and scaling up ART and PrEP simultaneously at least for a specified period has the potential to reduce 
HIV incidence, HIV-related morbidity and mortality, and reduce stigma related to HIV as it is unlikely to differentiate whether 
antiretroviral drugs are being used for treatment or prevention. All these interventions are available through public sector 
facilities, including primary health care clinics. To determine the long-term impact of interventions, HIV surveillance activities 
should be modified to include measurements on access, coverage and adherence to interventions and importantly monitor 
viral load metrics which inform the transmission potential at the population level. Finally, with most of the evidence-based 
interventions reaching out to less than 50% of the target population and the unprecedented burden of HIV in this  
community an “exponential” scale-up of HIV prevention and treatment programmes is needed. The region has made  
enormous gains, yet the challenges remain.  
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