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Abstract 

Background 

Young girls in sub Saharan Africa are reported to have higher rates of human 

immunodeficiency virus (HIV) infection compared to boys in the same age group. 

Knowledge of HIV status amongst high schools learners provides an important gateway to 

prevention and treatment services. This study aimed at determining the HIV prevalence and 

explored the feasibility of HIV testing among high school learners. 

Methods 



Between September 2010 and February 2011, a linked, anonymous cross-sectional survey 

was conducted in two public sector high schools in the rural KwaZulu-Natal midlands. 

Following written informed consent, dried blood spot samples (DBS) were collected and 

tested for HIV. The overall and age-specific HIV prevalence were compared with select 

demographic variables. 

Results 

The HIV prevalence in learners aged 12 to 25 in school A was 4.7% (95% CI 2.8-6.5) 

compared to 2.5% (95% CI 1.6-3.5) in school B, (p = 0.04). Whilst the HIV prevalence was 

similar for boys at 1.3% (95% CI 0–2.8) in school A and 1.7% (95% CI 0.5-2.8) in school B, 

the prevalence in girls was consistently higher and was 7.7% (95% CI 4.5-10.9) in school A 

and 3.2% (95% CI 1.8-4.6) in school B. The age-specific HIV prevalence in girls increased 

1.5 to 2 fold for each two year age category, while for boys the prevalence was stable across 

all age groups. 

Conclusions 

The high HIV prevalence in female learners underscores the importance of sexual 

reproductive health and schools-based HIV testing programs as an important gateway to 

prevention and treatment services. 

Keywords 

Young girls, HIV prevalence, surveillance 

Background 

In generalized HIV epidemic settings, anonymous testing of pregnant women attending 

public sector antenatal clinic (ANC) remain the mainstay for monitoring epidemic trends and 

are important for measuring the magnitude of the epidemic in the general population [1]. The 

Joint United Nations Programme on HIV/AIDS (UNAIDS) recommends the importance of 

understanding the HIV epidemic locally and customizing responses accordingly [2]. As part 

of the ongoing research conducted by the Centre for the AIDS Programme of Research in 

South Africa (CAPRISA) in the sub-district of Vulindlela we have monitored the trends in 

HIV prevalence in this rural community through the annual ANC HIV seroprevalence 

surveys in the seven primary health care clinics [3]. These surveys have coincided with the 

national department of health ANC surveys [4] and have revealed a disturbing increase in 

HIV prevalence among young women below 20 years of age. The overall HIV prevalence in 

this age group increased from 16.6% in 2006 to 20.8% in 2008 and the HIV prevalence in 

this age group serves as a reliable proxy marker for incident HIV infections [1,3,4]. 

Whilst South Africa is one of few countries that has a supportive legal framework to enable 

young children to access sexual reproductive health services autonomously from age 12 [5], 

there are many ethical and programmatic challenges to HIV testing of young children for care 

and support or for surveillance. In recognition of the fact that children are sexually active at a 

very young age the risk of HIV acquisition increases through complex individual behaviours 

and through sexual networks within a broader context of political, economic and social 

powers. To understand the evolving HIV epidemic in this rural setting and to establish 



whether the prevalence in young pregnant girls is similar to that in other non-pregnant young 

people in this age group we undertook an anonymous survey in high school learners in 

Vulindlela, KwaZulu-Natal 

Methods 

Setting 

The study was conducted in the rural district of Vulindlela, located 150 km north-west of 

Durban between September 2010 and February 2011. The community has limited 

infrastructure and few employment opportunities, resulting in high levels of poverty. Health 

services are provided by seven public sector primary health care clinics and the closest 

referral hospitals are approximately 30 kilometres away. 

There are a total of 75 schools in this sub-district with a learner population of 42,152. Of 

these, 51 (68%) are primary schools with a learner population of 25,606 from grades R to 7. 

The remaining 24 (32.0%) are secondary schools with a learner population of 16,546 in 

grades 8 to 12. In preparation for the survey several consultative meetings were held with the 

Department of Education at the provincial, district and school level. At the school level, 

discussions were held with principals and educators, schools governing bodies, parents and 

learners prior to implementation. 

Study design 

This cross-sectional, anonymous, linked survey was undertaken in two, randomly selected 

high schools in Vulindlela. Each school was visited over a three week period by a team of 

trained nurses and counsellors. Information on the purpose of the study, the implications of 

participation, the informed consent process, sample collection procedures, use of the results 

and confidentiality of data were provided to learners in small groups of 10 to 15. Following 

individual informed consent, learners willing to participate in the survey provided specimens 

for HIV testing. Blood was collected through finger-prick onto blotting paper [Dried blot 

specimen (DBS)] [6]. A limited set of demographic information, identified only by a unique 

study code, was linked to the DBS sample. No personal identifying information was used to 

ensure confidentiality. The HIV test results were matched to demographic data by their 

unique codes. 

All learners were provided with information on how to access HIV testing and care services 

and HIV risk reduction counselling including access to medical male circumcision for male 

learners. Learners were encouraged to inform family members on the availability of HIV 

counselling and testing services and where to access these in the district. 

Study approvals 

The Biomedical Research Ethics Committee of the University of KwaZulu-Natal (E179/04) 

and the KwaZulu-Natal Departments of Health and Education reviewed and approved the 

study. 



HIV serological testing 

HIV testing was undertaken using HIV ELISA testing performed on DBS samples for 

detecting antibodies to HIV using the Vironostika Uni-Form 11 plus O Assay, Biomerieux, 

with results being recorded as negative or positive. 

Data management and statistical analysis 

The survey was undertaken in the schools among all registered learners to minimize selection 

and participation bias. Data were collected on standardized case report forms (CRFs) and 

faxed to a dedicated study database using DataFax (Clinical DataFax Systems Inc., Hamilton, 

Canada). HIV and demographic data analysis were undertaken using the SPSS software 

version 18.0. Individual sample weights were weighted to generate a final weighted sample 

that closely matched the 2010 mid-year population estimates for the province of KwaZulu-

Natal provided by Statistics South Africa [7]. The Fisher’s exact test was used to test for 

differences in HIV prevalence. The 95% confidence interval (CI) for the crude and weighted 

HIV prevalence assumed a Poisson distribution. 

Results 

A total of 492/696 learners in school A and 1074/1150 learners in school B participated in the 

study giving a response rate of 71.0% and 93.4% respectively. The mean age of learners at 

both schools was similar and ranging from 12 to 25 years. At both schools more girls were 

attending school than boys and the number of learners in each grade varied per school. The 

majority of learners were in grades 8, 9 and 10 with a substantial decline in number of girls 

and boys in grades 11 and 12 (Table 1). 
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The overall HIV prevalence in learners in school A was 4.7% (95% CI 2.8-6.5), which was 

significantly higher than the prevalence of 2.5% (95% CI 1.6-3.5) in school B, (p = 0.04). The 

overall HIV prevalence in girls was consistently higher at 7.7% (95% CI 4.5-10.9) in school 

A and 3.2% (95% CI 1.8-4.6) in school B compared to the prevalence in boys at 1.3% (95% 

CI 0–2.8) in school A and 1.7% (95% CI 0.5-2.8) in school B. While the prevalence in girls 

at the two schools differed significantly (7.7% versus 3.2%; p = 0.0006), the age-specific HIV 

prevalence increased 1.5 to 2 fold for each two year age category. For boys, however, the 

HIV prevalence remained stable across all age categories (Figure 1). 

Figure 1  Age-specific HIV prevalence for boys and girls in School A and in School B in 

rural KwaZulu-Natal, South Africa 

Discussion 

The HIV prevalence among high-school learners in this rural district is concerning and 

underscores the importance of targeted HIV risk reduction and sexual reproductive health 

service efforts in high schools. It is also important to better understand why these young girls 

are having sex, with whom and when they are having sex to better inform efforts to reduce 

their HIV risk. Early sexual debut is associated with higher teenage pregnancy rates, sexually 

transmitted infections and poor school completion rates leading to poor health and economic 

outcomes in young women [8-12]. 

South Africa is one of few countries that has a supportive legal framework to enable young 

children to access sexual reproductive health services autonomously from age 12 [5]. The 

Children's Act of 2005 (Act No. 38 of 2005) which came into effect in 2007 explicitly allows 

children 12 years and older access to contraceptives, information on sexuality and 

reproduction, and the right of consent to HIV/AIDS testing and treatment. This is in 

recognition of the fact that children are sexually active at a very young age and that there is a 

high burden of HIV infection in young people [13], despite the legal age of consent for sex 

being 16 years. 

The high HIV prevalence among girls identified through this study suggests that these 

infections are likely to remain undiagnosed, sustaining the networks for HIV transmission. In 

spite of high levels of awareness on the benefits of HIV testing, fear of HIV-related stigma 

from parents, caregivers and teachers could be barriers preventing learners from being tested 

[14-16]. In high HIV prevalence settings, there is a need for more comprehensive information 

and support on HIV-related issues, including the importance of prevention. 

The large gender disparity in the sample surveyed showed that the HIV prevalence was 

substantially lower in young boys compared to young girls. Young boys were significantly 

less likely to be HIV infected than their female counterparts; however, the prevalence in older 

boys was high. The patterns of infection observed in young girls are similar to trends 

observed throughout southern Africa, although these are restricted to age groups of 15 years 

and older [6, 9,17]. Several large studies focusing on knowledge of HIV and behavioural risk 

factors for sexually transmitted infections and HIV have been conducted in the absence in 

biological measurements. These studies have demonstrated increasing risk taking behaviour 

predisposing to infections [18,19]. As early adolescent’s marks a critical time of physical, 

developmental and social changes, interventions must focus on the needs of young people 

from as early as 10 years of age. These interventions need to be effective in shaping healthy 



attitudes and behaviours while most learners are still at school and less likely to have begun 

sexual activity. 

As young people in this country are becoming sexually active at younger ages, it is important 

that they are taught that regular HIV testing should be an important part of their routine 

healthcare. While many social barriers are expected, by engaging each other openly, honestly 

and directly, young people would have an opportunity to impact on sexual health choices. 

The HIV and STI risk reduction programmes at schools are crucial in moulding and 

developing young people’s identities and characters to enhance self esteem and thereby 

reduce or delay early sexual debut. Furthermore these choices would enable young people to 

reduce their anxiety, fear and stigma associated with HIV testing especially as they move into 

adulthood and the risk of infection increases, even before they are sexually active. 

These results demonstrate the growing need and the opportunities for HIV testing and sexual 

reproductive health services within the school setting. South Africa has a high teenage 

pregnancy rate and in 2003 an estimated 12% of teenage girls between the ages of 15 and 19 

years had ever been pregnant or were pregnant at the time of the survey [20]. The most recent 

reports show that the learner pregnancy rate in KwaZulu-Natal was 62.2 per 1000 [21]. 

Despite a decade of increased spending on sex education and HIV/AIDS awareness 

campaigns, there has been little impact on pregnancy rates and HIV incidence. 

Learners as young as 12 years were included in this study because early age of sexual debut 

is considered a crucial factor affecting the vulnerability of young people to HIV infection. 

Several studies have found that sexual debut before the age of 15 years to be approximately 

10% for both boys and girls [22-25]. This figure increases substantially following 

experimentation with alcohol, substance abuse, pressure from mixing with older peer groups, 

coercion or sexual abuse. Young people initiating sex at an early age has major implications 

for HIV and STI infection and associated with higher HIV exposure due to it being linked to 

more frequent sexual intercourse, more lifetime sexually transmitted infections, less 

consistent contraceptive use, and more sexual partners [26]. 

The National Minister of Health of South Africa recently announced the prioritization of 

schools for the HIV counselling and testing campaigns [27]. The close partnerships between 

the government departments and the community that will be necessary to successfully 

implement this campaign will go a long way towards addressing the challenges of obtaining 

consent, maintaining confidentiality, and providing the psychological and emotional support 

for young people to deal with an HIV-positive diagnosis. The magnitude of the epidemic 

demands more HIV risk reduction efforts in schools with evidence based programs. 

There are several limitations to our study. The small sample size limits representativeness and 

generalizability to the larger school population in the district. Furthermore, the schools 

learner populations may differ by schools and the geographic variability in the prevalence of 

HIV infection is likely to be different across the district. Nevertheless this study is the first to 

report on the prevalence of HIV in high school learners in Vulindlela. These learners 

represent a population of young people with emerging HIV epidemic. Therefore, surveillance 

is a necessary tool to understand the transmission dynamics and the evolving epidemic in this 

vulnerable group. Another limitation was the absence of behavioural data collection which 

limited our understanding of risk behaviours and on the modes of HIV transmission. Despite 

these limitations, our findings indicate that additional larger studies are required to determine 

the full meaning of the alarming HIV prevalence in the sample of young women. 



Conclusions 

Knowledge of HIV status provides an important gateway to prevention and care efforts and 

the HCT campaign in schools could provide a narrow window of opportunity to reduce HIV 

risk in young girls and stem the tide of HIV for this and future generations. 

Competing interests 

All authors declare that there are no competing interests 

Authors’ contributions 

ABMK took lead in preparing the manuscript. She participated in the proposal development, 

study design, project implementation, supervision, overall project management, analysis, and 

interpretation of results. MM participated in supervision and project implementation. JAF 

participated in the proposal development, study design, project implementation and 

manuscript preparation. NS co-ordinated the laboratory testing and NYZ conducted the 

statistical analysis. QAK and SSAK participated in the interpretation of results and writing of 

the manuscript. All authors read and approved the final manuscript. 

Acknowledgements 

We are grateful to all the learners who participated in this study. We would like to 

acknowledge the dedication and commitment of the site staff, CAPRISA research laboratory 

and data management staff. A special thanks to Ms Ghetwana Mahlase, the parents, 

principals, educators, schools governing boards’ members and the CAPRISA Community 

Research Support Groups. This study would not have been possible without the support of 

the KwaZulu-Natal Departments of Education and Health. 

CAPRISA was established as part of the Comprehensive International Program of Research 

on AIDS (CIPRA) and supported by the National Institute of Allergy and infectious Disease 

(NIAID), National Institutes of Health (NIH) and the US Department of Health and Human 

Services (DHHS) (grant # U19 AI51794). The US President's Emergency Plan for AIDS 

Relief (PEPfAR) Strategic Information grant (grant # 5U2GPS001350) for supporting the 

HIV counselling and testing programme and Columbia University-Southern African Fogarty 

AIDS International Training and Research Programme (AITRP) funded by the Fogarty 

International Center, National Institutes of Health (grant# D43TW00231) for training support 

and professional development.  

Sincere thanks to Dr Shuaib Kauchali and Ms Cheryl Baxter for the critical review of the 

manuscript. 

References 

1.  Ghys PD, Kufa E, George MV: Measuring trends in prevalence and incidence of HIV 

infection in countries with generalised epidemics. Sex Transm Infect 2006, 82(Suppl 

1):i52–56. 



2.  Joint United Nations Programme on HIV/AIDS (UNAIDS) and World Health 

Organization (WHO): Practical Guidelines for Intensifying HIV Prevention: Towards 

Universal Access. ISBN 978 92 9173 557 0 (NLM classification: WC 5032) 2007, UNAIDS, 

Geneva. 

3.  MacQueen KM, Karim QA: Practice brief: adolescents and HIV clinical trials: ethics, 

culture, and context. J Assoc Nurses AIDS Care 2007, 18:78–82. 

4.  South African Department of Health: The National  antenatal sentinel HIV &  syphilis 

prevalence survey in South Africa, 2010. Pretoria: National Department of Health; 2011. 

5.  South Africa Department of Social Development: Commencement of certain sections of 

the Children’s Act. June 29, 2007 Available at: 

http://www.info.gov.za/speeches/2007/07062915151003.htm.: Accessed 2 May 2011. 

6.  Shisana O, Rehle T, Simbayi LC, Zuma K, Jooste S, Pillay-van-Wyk V, Mbelle N, Van 

Zyl J, Parker WZN, Pezi S, The SABSSM III Implementation Team:  South African 

national HIV prevalence, incidence, behaviour and communication survey 2008: A 

turning tide among teenagers? Cape Town: HSRC Press; 2009. 

7.  Statistics South Africa: SA Mid-year population estimates; Statistical release PO 302. 

Pretoria: Statistics South Africa; 2010. http://www.statssa.gov.za. 

8.  Pettifor AE, van der Straten A, Dunbar MS, Shiboski SC, Padian NS: Early age of first 

sex: a risk factor for HIV infection among women in Zimbabwe. AIDS 2004, 18:1435–

1442. 

9.  Pettifor AE, Rees HV, Kleinschmidt I, Steffenson AE, MacPhail C, Hlongwa-Madikizela 

L, Vermaak K, Padian NS: Young people's sexual health in South Africa: HIV prevalence 

and sexual behaviors from a nationally representative household survey. AIDS 2005, 

19:1525–1534. 

10.  Pettifor AE, Levandowski BA, Macphail C, Padian NS, Cohen MS, Rees HV: Keep 

them in school: the importance of education as a protective factor against HIV infection 

among young South African women. Int J Epidemiol 2008, 37:1266-1273. 

11.  Diclemente RJ, Wingood GM, Sionean C, Crosby R, Harrington K, Davies S, Hook EW 

3rd, Oh MK: Association of adolescents' history of sexually transmitted disease (STD) 

and their current high-risk behavior and STD status: a case for intensifying clinic-based 

prevention efforts. Sex Transm Dis 2002, 29:503–509. 

12.  Coates TJ, Richter L, Caceres C: Behavioural strategies to reduce HIV transmission: 

how to make them work better. Lancet 2008, 372:669–684. 

13.  Cowan F, Pettifor A: HIV in adolescents in sub-Saharan Africa. Curr Opin HIV AIDS 

2009, 4:288–293. 

14.  Petersen I, Bhana A, Myeza N, Alicea S, John S, Holst H, McKay M, Mellins C: 

Psychosocial challenges and protective influences for socio-emotional coping of HIV    +    

adolescents in South Africa: a qualitative investigation. AIDS Care 2010, 22:970–978. 



15.  Ehiri JE, Anyanwu EC, Donath E, Kanu I, Jolly PE: AIDS-related stigma in sub-

Saharan Africa: its contexts and potential intervention strategies. AIDS Public Policy J 

2005, 20:25–39. 

16.  Young SD, Hlavka Z, Modiba P, Gray G, Van Rooyen H, Richter L, Szekeres G, Coates 

T: HIV-related stigma, social norms, and HIV testing in Soweto and Vulindlela, South 

Africa: National Institutes of Mental Health Project Accept (HPTN 043). J Acquir 

Immune Defic Syndr 2010, 55:620–624. 

17.  Gouws E, Stanecki KA, Lyerla R, Ghys PD: The epidemiology of HIV infection 

among young people aged 15–24 years in southern Africa. AIDS 2008, 22(Suppl 4):S5–

16. 

18.   Johnson BT, Scott-Sheldon LA, Huedo-Medina TB, Carey MP: Interventions to 

reduce sexual risk for human immunodeficiency virus in adolescents: a meta-analysis of 

trials, 1985–2008. Arch Pediatr Adolesc Med 2011, 165:77–84. 

19.  Harrison A, Newell ML, Imrie J, Hoddinott G: HIV prevention for South African 

youth: which interventions work? A systematic review of current evidence. BMC Public 

Health 2010, 10:102. 

20.  Department of Health, Medical Research Council, OrcMacro: South Africa 

Demographic and Health Survey 2003. Pretoria: Department of Health; 2007. 

21.  Panday S, Makiwane M, Ranchod C, Letsoala T: Teenage pregnancy in South Africa: 

with a specific focus on school-going learners. Human Sciences Research Council 2009, 

http://www.hsrc.ac.za/Research_Publication-21277.phtml (Date accessed 15 June 2011) 

22.  Peltzer K: Early sexual debut and associated factors among in-school adolescents in 

eight African countries. Acta Paediatr 2010, 99:1242–1247. 

23.  Pettifor A, O'Brien K, Macphail C, Miller WC, Rees H: Early coital debut and 

associated HIV risk factors among young women and men in South Africa. Int Perspect 

Sex Reprod Health 2009, 35:82–90. 

24.  Harrison A, Cleland J, Gouws E, Frohlich J: Early sexual debut among young men in 

rural South Africa: heightened vulnerability to sexual risk? Sex Transm Infect 2005, 

81:259–261. 

25.  Manzini N: Sexual initiation and childbearing among adolescent girls in KwaZulu 

Natal, South Africa. Reprod Health Matters 2001, 9:44–52. 

26.  Malow RM, Rosenberg R, Donenberg G, Devieux JG: Interventions and Patterns of 

Risk in Adolescent HIV/AIDS Prevention. Am J Infect Dis 2006, 2:80–89. 

27.  South African Department of Health: The schools based HCT campaign: special 

provisions for learners announced, 24 January 2011. 

http://www.info.gov.za/speech/DynamicAction?pageid=461&sid=15958&tid=27548: (Date 

accessed 15 June 2011). 



Figure 1


	Start of article
	Figure 1

