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Abstract
HIV/AIDS has had devastating impacts in many countries, Uganda in particular.  However, Uganda is depicted as one of the most 
successful countries in fighting HIV/AIDS.  Among others, Uganda’s success story is attributed to the open general environment which 
allows open discussions surrounding HIV/AIDS when other countries such as South Africa and Kenya denied the existence of the 
disease in their countries.  In addition, the success is attributed to the policy which allowed many actors to participate in the fight against 
the disease. The primary focus of this article is to map the process of social capital generation by NGOs and how social capital benefits 
enhance mitigation of HIV/AIDS challenges in Uganda. The key to social capital is nurturing relationships. In this regard, HIV/AIDS 
NGOs play a central role in the way individuals, groups and communities interact, and how various kinds of social relations are forged with 
people living with HIV/AIDS and especially for those who are HIV infected.  NGOs’ success in reducing the number of HIV/AIDS cases 
in Uganda is based on their abilities to generate social capital.  This involves inclusion and building social networks and empowerment 
at the individual and community levels, and disseminating information to reduce social stigma as well as discrimination.  We used a 
mixed-method strategy to collect data for this study.  We used a structured questionnaire having quantitative and qualitative question 
sets which focused on different social capital measurement indicators.  We used observations and in-depth face-to-face interviews.  A 
major finding of the study is that the ways individuals and groups are connected and interact with each other are important mechanisms 
for alleviating HIV/AIDS challenges in Uganda.

Keywords: HIV/AIDS, social capital, NGOs, Uganda.

Résumé
Le VIH/SIDA a eu des effets dévastateurs dans de nombreux pays et en Ouganda en particulier. L’Ouganda, cependant, est dépeint comme 
l’un des pays les plus performants en matière de lutte contre le VIH/SIDA. L’une des raisons de ce succès est attribuée à l’environnement 
ouvert dans le pays qui a permis des discussions avec un esprit ouvert sur la question du VIH/SIDA. Dans d’autres pays comme en 
Afrique du Sud et au Kenya, l’existence de cette maladie était au contraire niée. En outre, ce succès est attribué à la politique qui a favorisé 
la participation de plusieurs acteurs à la lutte contre la maladie. L’objectif principal de cet article est d’établir le processus de production 
de capital social par les ONG, et de montrer comment les bénéfices du capital social favorisent l’atténuation des problèmes liés au VIH/
SIDA en Ouganda. La clé du capital social réside dans l’entretien des relations sociales. À cet égard, les ONG s’occupant de la question 
du VIH/SIDA jouent un rôle central dans la façon dont les individus, les groupes et les communautés interagissent, et dans la manière 
par laquelle les différents types de relations sociales se nouent pour les personnes qui côtoient le VIH/SIDA, et surtout pour celles qui 
sont infectées par le VIH. La réussite des ONG dans la réduction du nombre de cas de VIH/SIDA en Ouganda est basée sur leur capacité 
à générer du capital social. Cela implique l’inclusion et le renforcement des réseaux sociaux, l’autonomisation aux niveaux individuel et 
communautaire, et la diffusion de l’information pour réduire la stigmatisation sociale ainsi que la discrimination. Pour cette étude, nous 
avons utilisé comme stratégie une méthode mixte de collecte de données. Nous avons utilisé un questionnaire structuré ayant des séries 
de questions quantitatives et qualitatives qui ont été axés sur différents indicateurs de mesure du capital social. Nous avons utilisé des 
observations et des entretiens poussés en face-à-face. Une des principales conclusions de l’étude est que la façon dont les individus et les 
groupes sont liés et interagissent les uns avec les autres sont d’importants mécanismes pour atténuer les défis liés à la question du VIH/
SIDA en Ouganda.

Mots clés: VIH/SIDA, capital social, ONGs, Ouganda.
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Introduction
In Uganda the successful fight against HIV/AIDS is well recognised.  
The success in Uganda, among others, may be attributed to 
the engagement of community-based organisations and non-
governmental organisations (NGOs) such as The AIDS Support 
Organisation (TASO) and the Post-Test Club/Philly Lutaaya 
Initiatives (PTC/PLI) in building networks in local communities 
to disseminate information to fight the disease (see for example 
Muriisa (2009).  The empirical evidence showing a process of 
network building, however, is lacking, although studies such as 
Low-Beer and Stoneburner (2004b) argue that Uganda’s success 
in fighting HIV/AIDS was due to the social communication 
networks which were built in Uganda.  We argue in this paper 
that an environment which allows communication was made 
possible because of the involvement of NGOs in creating social 
communication networks which for purposes of this paper we 
refer to as social capital.   

HIV/AIDS is registered as one of the major human catastrophes 
facing the world today and its consequences are far-reaching, 
affecting nations socially, economically and politically.  By the 
1990s, HIV/AIDS had been registered as the first global epidemic 
since the influenza epidemic of 1918 - 1919 (Barnett & Whiteside, 
2002). By the end of 2005, 63% of all infected persons were living 
in sub-Saharan Africa, and higher figures of HIV prevalence are 
recorded for southern African countries. The years after 2005, 
however, show increasing HIV infection in the countries of the 
former Soviet Union, particularly Russia, and in India and China 
(UNAIDS, 2006a).  The World Health Organisation (WHO) report 
of 2003, Shaping the Future, notes that:

Acquired immunodeficiency syndrome (AIDS) is the leading 
infectious cause of adult death in the world ... in hard-hit 
areas, including some of the poorest parts of the world; HIV 
has reversed gains in life expectancy registered in the last three 
decades of the 20th century. HIV/AIDS is a major global health 
emergency.1 

Mortality figures available for Uganda show that close to one 
million people had either died or were living with HIV/AIDS by 
the end of 2001 (UNAIDS, 2002b).2  The number of AIDS orphans 
is equally high, with more than 1 million orphans registered in 
Uganda. Apart from the mortality caused by HIV/AIDS, it has also 
had a serious socio-economic impact, leading to poverty, declining 
income levels, social exclusion and stigma and a threat to national 
security. These multiple effects have drawn the attention of many 
actors, both local and international and both private and public, 
to the need to fight HIV/AIDS.  In order to address the menace 
of this deadly pandemic, it is now realised that the problem needs 
a multifaceted approach and cannot be addressed through the 
application of science and medicine alone. Different countries 
have responded differently to HIV/AIDS, some with promising 
results of success while in others its impacts and spread are still a 
challenge.  Uganda’s ‘all-inclusive-open policy’ to fight HIV/AIDS 
allows and recognises the functional role of NGOs.   More than 1 
000 NGOs in Uganda are involved in HIV/AIDS-related activities 
(Muriisa, 2009).  But compared with other countries such as South 
Africa, which are also well-endowed with NGOs,3 Uganda has been 
hailed as a rare success story in the fight against HIV and AIDS.  

The paper maps the process through which NGOs address HIV/
AIDS challenges.  In particular, the paper discusses the process 
of generating social capital in Uganda, which is considered as 
one of the important factors that contributed to Uganda’s success 
story (Low-Beer & Stoneburner, 2004b; Muriisa, 2009).  Studies 
such as Barnett and Whiteside (2002) argue that the personal 
behavioural strategies, such as personal communication networks 
are quite significant for information sharing among friends and 
families.  Pronyk (2002) suggests that strengthening the stock of 
social capital in South African communities could mitigate HIV 
transmission and impact.  He argues that social networks may help 
to diffuse health-related information, to shape community norms 
and show-case positive role-modelling behaviours, and to provide 
members with material, emotional and social support to ensure a 
measure of stability and, therefore, mitigate high-risk behaviours.  
Creation of information diffusion avenues has been the critical role 
of civil society organisations such as NGOs to which we focus our 
paper. 

The purpose of our research therefore, is to map and analyse NGOs’ 
roles in addressing HIV/AIDS challenges through social capital 
building.  Mapping social capital generation process, therefore, 
may shed new light on how social capital is applied when dealing 
with HIV/AIDS.  The particular NGOs we investigated focus on 
building social relations and other forms of networks which we 
presume are beneficial for fighting HIV/AIDS.  By studying the 
process through which TASO and the PTC/PLI create social 
capital, the study generates knowledge about the practical value 
of social capital, the role of these organisations and the contextual 
aspect for the realisation of social capital benefits for addressing 
certain phenomena such as HIV/AIDS, a disease that spans across 
the medical and public health professions, the social, economic 
and political spheres.  

Description of research methods 
The paper is based on a study carried out between January and 
August 20044 on the workings of two NGOs: TASO and PTC/PLI, 
which are engaged in fighting HIV/AIDS in Uganda. The reason 
for choosing these two organisations is that they have successfully 
focused on building social relations among their members/clients, 
groups, the community, government institutions, the private sector 
and other NGOs, which in turn has led to the accumulation of 
social capital. The study was carried out in the district of Mbarara,5 
situated in Western Uganda, which in 1991 had an HIV/AIDS 
prevalence rate of about 24.3%.  By 2001 the prevalence rate had 
declined to about 10.8%.  This is in keeping with the marked 
decline in the HIV/AIDS prevalence rate that was registered in 
Uganda where the HIV prevalence rate declined from about 18% 
in 1991 to about 6.2% at the end of 2001 (MoH, 2003: 9).  The data 
regarding HIV/AIDS prevalence which we use in this study are 
from records of HIV infection in the period before and up to the 
end of 2003, since this was the period for which data existed at the 
time when we collected data (January - August 2004).

Data sources and data collection methods
We obtained secondary data from NGO reports, government 
documents and scholarly works such as textbooks and journals. 
Primary data were collected using mixed research methods. For 
this purpose, we administered the questionnaires to respondents 
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who were purposively selected at the organisation service centres.  
The quantitative and qualitative data were gathered concurrently.  
We used a structured questionnaire having quantitative and 
qualitative question sets which were focusing on different social 
capital measurement indicators.6,7  While most questions asked 
were structured, in order to gain a general understanding of the 
whole situation, some of the structured questions were followed-
up with more probing questions.  The probing questions allowed 
respondents to construct meaning from their own perspectives 
and experiences, thus making us gain a deeper understanding of 
the phenomenon.  This generated more ideas and evidence about 
the social capital generation and how they benefit from it.  We used 
qualitative observations to observe the different activities taking 
place in organisations.   We used in-depth interviews to collect 
data from different groups of people.  In-depth interviews were 
very helpful since they allowed people to tell their own story of 
how they benefited from the groups they belong to and different 
social relations they have.  In-depth face-to-face interviews were 
conducted with employees of both organisations.  A number of 
interviews were conducted with selected government officials 
in the Mbarara district health department and people from the 
communities served by these organisations, other beneficiaries of 
these organisations such as the former apprenticeship students. The 
total number of respondents was 162: TASO 80 clients/members 
10 officials, 10 AIDS Community Workers (ACWs); PTC/PLI 45 
members, 7 officials and AIDS Information Centre (AIC) workers; 
and 4 government officials.  Tables 1 and 2 provide placement and 
profile of respondents for the study.

From Table 2 it is evident that the majority of interviewees (70% 
from TASO and 64% from PTC/PLI) were female. This is consistent 
with reports from both organisations (TASO and AIC) that there 
had been an increased demand for services by females, rather than 
males. The AIDS Support Organisation Information Booklet (2003), 
for example, points out that the gender distribution of clients was 
65% female compared with 35% male (TASO 2003a).  Likewise, at 
the Mbarara TASO branch, 34% of the new clients served in 2003 
were male and 66% female. 

The table also reveals that the majority of respondents were in the 
25 - 44 age category – 72% in TASO and 52% in PTC/PLI. This is 
also consistent with data obtained from these organisations. For 
example, AIDS Information Centre Progressive Report for the Period 
July - September 2003 (AIC 2003b) reports that in the period July 
- September 2003, 66% of clients were in the 24 - 49-age category. 

Another difference was that while 90% of TASO respondents were 
HIV/AIDS positive, only 11% of PTC/PLI respondents were. The 
respondents were beneficiaries (both HIV/AIDS-infected and non-
infected) of these NGOs, and government and NGO functionaries 
involving 80 clients/members of TASO who were mainly infected 
with HIV/AIDS and 44 members of PTC/PLI of whom the majority 
were youths and HIV negative. Both HIV-positive and -negative 
members belonging to the two HIV/AIDS NGOs are likely to 
illustrate how NGOs build solidarity though social inclusion and 
network, and how these organisations impact on their members’ 
lives through education and dissemination of information. In the 
following sections we conceptualise social capital followed by a 
discussion on the process of generating social capital and how it 
impacts on organisations’ members’ lives. 

Data analysis methods
Data analysis is a matter of examining, categorising, tabulating and 
arranging evidence in accordance with the hypothesis or subject of 
the study.  The data collected in this study were analysed using both 
quantitative tools, such as statistical packages for social scientists 
(SPSS); and qualitative methods, such as progressive analysis of data.  
To obtain a proper understanding of the way NGOs build social 
capital and its benefits in fighting HIV/AIDS, we carried out an 
in-depth analysis of each case and an extensive cross-case analysis.  

Table 1. Number and placement of interview respondents

Respondents TASO PTC/PLI Mbarara District Health Office Members of community Total

NGO officials    10        7      17

Government officials                                 4       4

Beneficiaries    80      45   125

AIDS community workers    10         -      10

Members of communities  
visited by drama groups                            6      6

Total   100      52                               4                        6 162

Source: Field notes.

Table 2. Profile of respondents (beneficiaries) of 
HIV/AIDS organisations

 Members/Clients  Members of   
 of TASO  (%) PTC/PLI (%)
Gender
  Male 30 36
  Female 70 64

Age
  15 - 24   4 43
  25 - 34 33 34
  35 - 44 39 18
  45 - 54 19   5
  55 and above   5    -

HIV status
  Positive 90 11
  Negative   4 82
  Don’t know   6   7

  Total N=80 N=44

Source: Field notes.
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The former analysis followed a strategy of pattern matching, which 
focused on relating several pieces of information or evidence from 
the same case to the theoretical propositions.  The establishment of 
such a relationship helped to strengthen the theoretical arguments 
on which the selection of cases had been based.  

Cross-case analysis, on the other hand, involved relating evidence 
found in one organisation to evidence found in another.  This too, 
followed a strategy of pattern matching to see whether what was 
found in the first case was found in the other.  For example, data about 
building social capital in each case were analysed by linking them to 
the different social networks and relations built in each organisation, 
and then the two organisations were compared.  This comparison of 
organisations widens the scope for making theoretical and empirical 
generalisations, which we make in this paper.  

What is social capital?
As one of the trendiest contemporary terms, the conceptualisation 
and application of social capital have been at the centre of attention 
and dominated much of the scholarly work in a number of disciplines 
such as sociology, political science, economics, public health and, 
more recently, development studies (Farr, 2004). In the social 
sciences, the concept has gone through many transformations.  
Among the first to refer to the concept were Bourdieu (1983) and 
Coleman (1988), but it was Putnam (1993, 2000) who made the 
concept popular. After Putnam’s use of the term to explain trust, 
functioning of democracy and civic associationism, it has now 
spread like a bushfire and is widely used in many contexts to such 
phenomena as economic development and efficiency (Fukuyama, 
1995), co-operative behaviour (Askvik & Nelleke, 2005) and co-
ordinated action (Adler & Kwon, 2002). 

Whatever its use in different disciplines, and both as dependent 
and independent variables, the central thesis of social capital is 
‘relationships’ (Field, 2003). Through common values, mutual 
reciprocity, a network of associations and trust, social capital binds 
people together to achieve goals which otherwise would have been 
difficult to achieve (Farr, 2004). Therefore relationships matter 
and work as an asset to easily resolve conflicts and overcome the 
problems of collective action (Hooghe & Stolle, 2003). The more 
the relationships people have and share common norms, values, 
and mindset, the greater is the degree of social capital.

In spite of the fact that we all seem to know the benefits of social 
capital in communities, such as enhancing democratic governance, 
participation and inclusion in policy making of those hitherto 
excluded, and acceptance and tolerance for others, how it is 
generated is an area where there is scant research (Hooghe & Stolle, 
2003). We know little about how social capital is built, sustained 
and nurtured in societies, communities and groups. According to 
Putnam (1993), social capital follows a path dependency model, 
meaning that certain nations as a result of civic tradition have 
more stocks of social capital compared with others which are 
‘characterized by weak and bridging social interactions’ (Hooghe 
& Stolle, 2003); (Bebbington & Perreault, 1999). For example, the 
Scandinavian countries score high on social trust as measured 
in the World Value Study and other similar surveys (Rothstein, 
2004).  In contrast, some African countries may be said to be low 
on social capital, given the dysfunctional nature of state and poor 

performance of public institutions, making it difficult for them to 
achieve shared goals (Coullier & Gunning, 1999). This means that 
if social capital is path dependent, then those nations which score 
low on trust, norms of reciprocity and civic associationism may find 
it difficult to develop a network of relations to achieve co-ordinated 
action. This is sad news for a nation which has historically a low 
level of social capital.  However, Krishna (2002) asserts that social 
capital can be generated and be made active through informal 
relations. In a similar fashion we argue in this paper that social 
capital can be generated, and in this regard we examine the process 
of generating social networks and their relative importance in 
mitigating HIV spread and impact.

This study borrows from Putnam’s view of social capital as 
networks and associated norms and trust (Putnam, 2000). These 
networks and associated norms of reciprocity and trustworthiness 
benefit individuals and communities affected by HIV/AIDS. In 
the Ugandan context and with respect to HIV/AIDS, social capital 
focuses mainly on micro-level relationships between family and 
kin as indicated by regular face-to-face interaction, the sharing of 
goods and services and the collective responsibility for taking care 
of the sick and orphans and for working together with them. 

With regard to social capital generation, NGOs as argued by scholars 
are seen as ‘catalysts of social capital’ (Barr, Fafchamps, & Owens, 
2005). Lewis & Wallace (2000) argue that NGOs are regarded as 
important actors in generating social capital in addressing problems 
related to livelihoods and to the linking of policy responses at local, 
national and regional levels. This study applies social capital to 
public health by explaining how it affects people’s health in general 
and mitigates HIV/AIDS menace in particular.  

The context of social capital
In our discussion we argue that the context within which social 
capital is generated is significant. For this study we therefore 
analyse the circumstances that explain the need of social capital, 
the process of social capital building and its subsequent benefits in 
fighting HIV/AIDS.  

Social networks at community and family levels have long existed 
in Uganda and have played an important role in the way people 
live.  Families, neighbours, friends and relatives provide material 
and moral support, which can be drawn upon when individuals 
are hit by crises (Woolcock, 2001).  In Uganda this is particularly 
true, since families provide an important form of social security 
(Kayazze, 2002; Marshall & Keough, 2004; Tumwesigye, 2003).  
Marshall  & Keough (2004) have argued that the deep-rooted 
kinship system that exists in Africa - the extended family networks 
of aunts and uncles, cousins and grandparents -  is an age-old social 
safety net for vulnerable children, and that this system has long 
proved resilient even in circumstances of major social change.

The increasing number of people infected with HIV led to a 
decline of the social support existing in the family system. There 
was a disruption of social unity and of interpersonal relationships 
involving people infected with HIV/AIDS or suspected of being 
infected. The social relationships became characterised by 
discrimination. The number of orphans increased, while resources 
dwindled and could not be stretched to support any additional 
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member (Nyonyintono, Gilborn, Kabumbuli, & Jaqwe-Wadda, 
2001; O’Manique, 2004). The practice of sending orphans to their 
relatives is slowly diminishing, as the role of the extended family 
is giving way to the individualisation of the care and support 
roles, or is being left to specialised organisations.  The extended 
family system exists almost solely in theory now (Barnett & 
Whiteside, 2002). Further, because of experiences of stigma, social 
discrimination and lack of support from families, community and 
neighbours (Keough, 2004; Monico, Tanga, & Nuwagaba, 2001), 
people living with HIV/AIDS developed distrust of others they 
come into contact with.  

Based on the above arguments, the functional role of civil society 
organisations in generating social capital then becomes important. 
We realise this importance by analysing the social capital 
building process. Our findings show that social capital generation 
involves a process of socialisation through regular interactions 
among organisation members. What takes place in HIV/AIDS 
organisations is a process of initiation of members into becoming 
trusting individuals. Our research reveals that NGOs facilitate the 
development of relationships of trust between their members/
clients, between members and other members of the community 
including family members on the one hand, and between members/
clients and officials of the organisations on the other.  

Social capital generation and the role of NGOs in 
alleviating HIV/AIDS in Uganda
This section discusses the findings regarding how social capital is 
generated by NGOs in their fight against HIV/AIDS in Uganda. 
Social capital is built by forming close relationships between 
clients/members of NGOs and those in the community who are 
either infected with HIV/AIDS or not. The purpose is to map the 
process through which networks are built, sustained and nurtured, 
which in turn would mitigate HIV/AIDS. In this regard, our focus 
was mainly on the following: a) NGOs’ involvement in HIV/
AIDS issues and how they address these issues through building 
synergies at the micro-level between individuals, families, groups 
and communities, and b) what are the benefits of social capital? In 
this regard, we focus on the extent to which social capital mitigates 
HIV/AIDS challenges.

Our findings are presented separately for TASO and PTC/PLI 
because of the differences in HIV status among the members of 
these organisations. The rationale behind this is that since the 
members of TASO are mostly HIV positive while most of the 
members of PTC/PLI are HIV negative, this status may influence 
the relationships between members of these organisations. TASO 
members are expected to be closer to each other than PTC/PLI 
members because HIV-positive members are likely to be more 
stigmatised, socially excluded and boycotted than HIV-negative 
members, hence more dependence of HIV-positive members on 
TASO for survival. Thus, TASO members are expected to have 
more bonding relationships compared with PTC/PLI members.  In 
other words, the comparison may highlight whether perceptions 
of members toward HIV/AIDS organisations vary according to 
their HIV status.  

NGOs and HIV/AIDS: strengthening inter- 
personal relations among members
Relationships are the building block of social capital. Building 
interpersonal networks involves confidence building and this 
is done through regular face-to-face contact. According to Hall 
(1999) this promotes norms of reciprocity and trustworthiness 
of the individuals, and builds confidence. TASO has a day centre 
where people meet regularly. The day centre allows clients to 
develop a spirit of fellowship. This encourages clients to share their 
experiences and manage the HIV/AIDS-related problems they 
face. Similarly, PTC/PLI has a recreation centre where clients and 
members meet twice a week to learn and rehearse songs, engage 
in different sports activities, and discuss HIV/AIDS-related issues. 
Through sharing experiences, rehearsing and performing dramas, 
HIV/AIDS prevention and coping with differences can be achieved 
(Kayazze, 2002; Kelly, 1995).  When people share their experiences 
and communicate about AIDS, they learn from each other and 
their fears regarding the disease are laid to rest.  

We asked respondents about the frequency of their interactions 
with their organisations and participation in organisational 
decision-making and activities (formal meetings). Results are 
presented in Tables 3 and 4.

From Table 3 it is evident that over 90% of both TASO and PTC/
PLI members perceive that their relationships with members and 
staff of their respective organisations are good. The extent of close 
relationship is an indication that both members and organisation 
staff have developed a close-knit network and relationships within 
the organisation. In order to understand why there was such a high 
positive response regarding the contribution of organisations to 
relationships existing between organisation members (TASO and 
PTC/PLI), we asked respondents to explain why the organisation 
they belonged to had been so significant.    Answers varied.  Some 
members of PTC/PLI and TASO answered that they had learnt to 
share with others what they discuss in their meetings. One of the 
clients claimed that ‘the organisation has taught us that the only 
way to deal with this problem (AIDS) is to share it with others and 
to associate well with people’ (interview with TASO client).

Table 3. Relationships members have with other 
members and with the organisation’s staff (fre-
quency distribution)* 

                   % who answered 
 ‘good’ and ‘very good relationship’
  TASO PTC/PLI
Relationships among  
members of the organisation  94 91

Relationship with staff of the  
organisation  95 93
  N=79 N=44

*Respondents were asked about the nature of their relationship with members and staff 

of their organisations. The answer alternatives varied from ‘very poor’, ‘poor’, ‘neither poor 

nor good’, ‘good’ to ‘very good’. 
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Strengthening relations at community and family 
level
The importance of communities and families as safety nets for 
people with HIV/AIDS is widely recognised. TASO and PTC/PLI 
have focused their efforts on the community as a mechanism for 
addressing HIV/AIDS problems.  The social ties and networks at 
community level are considered particularly important as channels 
through which the effects of HIV/AIDS can be alleviated.  The 
social ties - which were broken by HIV/AIDS, need to be mended 
if HIV/AIDS intervention is to be successful. Building harmonious 
relations between community members and HIV/AIDS-infected 
persons is the way forward for fighting HIV/AIDS.  Interviews with 
people in the community emphasised the positive role of NGOs in 
creating social unity. According to one community member:

The NGOs bring together and unite people, especially those 
affected by HIV/AIDS.  They give such people confidence and 
a positive attitude towards life. People infected with HIV/AIDS 
know now that they are not alone; together with other members 
of the community they fight HIV/AIDS. (Respondent in the 
community.)

A respondent from TASO stresses that:

When we join the organisation we learn many things.  We learn 
how to keep close relations with others and how to avoid any 
encounter that may develop into stress.  Thus, we eventually 
cope and get along with everyone in the community. (Interview 
with TASO Client at Katungu.)

We asked respondents how often they meet members of their 
organisations, family and friends and their neighbours.  It was 
revealed that the meetings among these categories of people 
were frequent almost occurring weekly.  Table 4 shows how often 
meetings between members of TASO and PTC/PLI with different 
people occur. Respondents were asked how often they meet 
members of their organisation, their family and neighbours.

From Table 4 it is evident that 88% of TASO members, compared 
with 26% of PTC/PLI members, reported that they were meeting 
formally each week.  In an interview with the members of PTC/
PLI it was revealed that most members are school going and some 
of the meetings take place during school days.   It was not possible 
therefore to have formal meetings with fellows weekly. It was also 
revealed that HIV/AIDS peer groups are already being formed in 
schools and members get additional knowledge from these groups.  
Nevertheless, 70% of PTC/PLI members were meeting formally 
once a month.  In both organisations members were meeting 
informally, for example, visiting friends or hanging out together.  

In addition, 80% of TASO members/clients and 87% of PTC/
PLI members were interacting with family members on a weekly 
basis.  This is important since families and relatives are sources of 
social support in times of trouble. In both organisations 82% of the 
members were meeting their neighbours weekly.  Interactions in 
the neighbourhoods are also a source of social support, as well as 
serving to increase trust and access to knowledge regarding cause, 
transmission and mitigation of HIV/AIDS.  The meetings are 
inclusive and members of these organisations do not feel isolated 
but are in close contact with other people. These interactions are 
a source of knowledge, as well as of financial, psychological and 
emotional support, which may, in turn, improve the health and 
welfare of interacting individuals.  For people with HIV/AIDS 
interaction results in communication about HIV/AIDS (Low-
Beer & Stoneburner, 2004a, 2004b; 2004c), and this builds their 
confidence in living with HIV/AIDS. 

At the individual level, clients of TASO develop a sense of identity 
through regular talks and face-to-face contact.  They refer to 
one another as ‘belonging to the same family’, and most of them 
know each other well (interview with a counsellor, TASO).  They 
provide support for one another; for example, taking each other to 
the hospital if there is a need.  It was evident that both TASO and 
PTC/PLI foster identity formation through the regular contact of 
members. 

Formal and informal meetings at organisation centres and outreach 
programmes often lead to the development of close and friendly 
relationships among members. Table 5 presents correlations 
between the computed index for formal and informal meetings 
and time spent with other members, the number of close friends 
one has, participation in decision making, and participation in 
organisation activities.

The findings in Table 5 indicate a positive correlation between 
meetings of members with a number of other variables which 
also reveal positive impacts on variables such as getting friends 
and nurturing friendship, time they spend with other members of 
the organisations, and participating in the organisations’ decision 
making and activities.

Given the above analysis, we wanted to find out the extent to which 
their relations with relatives and neighbours are influenced by their 
organisations through the above meetings. We present frequency 
distributions on variables which mapped this influence. Table 6 
presents the findings. The question asked was: ‘Using a 5-point 
scale from 1 to 5, where 1 represents “to a very small extent” and 
5 represents “to a very large extent”, determine the extent to which 
belonging to the PTC/TASO has contributed to your relationships 

Table 4. Frequency of meetings with members of organisations and other groups

Frequency of meetings             Weekly (%)       Once a month (%)             Never (%) 
 TASO PTC/PLI TASO PTC/PLI TASO PTC/PLI
Formal meetings 88 26 7 70 5 4
Informal meetings 94 73 5 23 1 4
Family and relatives 80 87 15 5 5 8
Neighbours 82 82 9 15 9 
 N=79 N=43 N=79 N=43 N=79 N=43
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with different people: neighbours, relatives, family members, 
members of the organisation to which you belong’.  

The findings reveal that memberships in organisations matter in 
nurturing relationships with neighbours, relatives and members 
of other organisations. TASO and PTC/PLI do play a major 
role in helping their members come in close contacts not only 
with the community but with persons who belong to different 
organisations. 

In addition, we asked respondents whether their level of belonging 
to the local community has improved since TASO and PTC/PLI 
started operating. The answer alternatives varied on a 5-point 
scale from ‘small extent’ to ‘large extent’. The findings revealed that 
97% of TASO members and 98% of PTC/PLI members answered 
that their community belonging has improved to a large and very 
large extent after these organisations started operating in their 
communities.  

Confidence in NGOs
Social capital is built on the basis of trust and confidence people 
have in institutions. In this regard, it is vital that members trust 
their own organisation, take pride in it and perceive that its level of 
performance and honesty of its staff are high compared with other 
organisations working at the local level. We asked the respondents 
about confidence and trust they have in their own organisation. 
The results are given in Table 7.

As evident in the findings in Table 7, members trust their 
organisations much more than their neighbourhood. We further 
asked respondents whether they would like to continue their 
membership with the organisation. 99% of TASO members and 
100% of PTC/PLI members answered in the affirmative that they 
would like to continue their membership and take great pride in 
their membership of these organisations.

We asked respondents to evaluate the performance of these 
organisations and the trustworthiness of its staff compared with 
other institutions and actors operating at the local level (Table 8). 
The question that was asked: ‘Using a 5-point scale, determine 
the level of efficiency of the institutions that are listed below’. 
The answer alternatives varied from ‘very inefficient’, ‘inefficient’, 
‘efficient’, to ‘very inefficient’.  

We collapsed the responses into two categories - efficient and 
inefficient - during data analysis. The respondents evaluated HIV/
AIDS organisations to be very efficient compared with the traditional 
service delivery institutions at the local level such as the local 
government, police, judiciary and even government schools and 
hospitals. The majority members of TASO and PTC/PLI consider 
these traditional organisations operating at the local level to be 
largely inefficient. The members of PTC/PLI are generally more 
sceptical of these organisations compared with TASO members. We 
also asked the respondents how they perceive the trustworthiness 
of officials working in these organisations (Table 9). The question 
that was asked: ‘In your organisation, how honest are the following 
agency officials. Please rate them on a scale from “very dishonest”, 
“dishonest”, “mostly honest”, to “very honest”’. We collapsed these 
values into ‘honest’ and ‘dishonest’ during analysis of data.  

Again we observe a very positive attitude among members to 
functionaries of HIV/AIDS organisations compared with other 
public officials operating at the local level. The members of PTC/
PLI are more negative to these officials than TASO members. 
These findings do indicate the close relationship that NGOs have 
built with their members which are perceived to be more efficient 
and honest in the delivery of services compared with the public 
organisations which have failed to gain the same level of confidence 
of the local communities.

Having mapped the roles both TASO and PTC/PLI play in building 
social capital in local communities through inclusion, increased 
participation in organisation, decision making and activities, and 
strengthening members’ networks with relatives and neighbours, 
we now analyse the benefits of social capital with regard to fighting 
HIV/AIDS.

Table 5. Correlations (Pearson’s R) between the 
index of meeting (formal + informal) with time 
spent with other members, close friends one 
has, and participation in organisations’ decision  
making and activities 

 Index of meeting  
 (formal + informal)
 Never - Every day

Time spent with other members 0.27**
Never - Frequently

Number of close friends one has 0.15*
 None - More than two friends

Participation in decision making 0.23**
Small -  Large

Participation in organisation activities 0.40**
 Never - Several times a month

** Correlation is significant at the 0.01 level (2-tailed)

 * Correlation is significant at the 0.05 level (2-tailed).

Table 6. Organisation’s influence on the rela-
tionships respondents have with relatives and 
neighbours (frequency distribution)

Type of persons TASO large extent PTC/PLI large extent 
 (% response) (% response)

Neighbours 88% 69%
Relatives 85% 76%
 N=78 N=43

Table 7. Respondents’ opinion about the pride 
they have in the organisation and their desire to 
continue as members (% distribution)

  % who answered ‘Yes’
 TASO PTC/PLI
Trust in one’s own organisation  94  86
Trust in neighbourhood 50  48
 N=80 N=44
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Benefits of social capital
Knowledge sharing and dissemination about HIV/
AIDS  
In their interactions and in group meetings, members discuss 
various issues, including sex and sexuality, which were formally 
regarded as personal and could not be discussed in public (Putzel, 
2003). Frank and honest discussions of sexual subjects that had 
previously been considered a taboo increased the high level of 
AIDS awareness among people generally.

In order to alleviate the problem of stigma, both TASO and PTC/
PLI focus on increasing the level of HIV/AIDS-related knowledge 
through interactions within the organisations. The levels of stigma 
can be said to be reduced if more people can talk about HIV/
AIDS openly, if they can share their experiences without fear of 
being finger-pointed out as immoral and social deviands, or being 
segregated and denied social support by their family members.  

The general lack of information about the transmission mechanisms 
increased levels of discrimination and stigmatisation of people 
infected or suspected to be HIV infected. For example, in 1997 
Muyinda et al. (1997) found that people still feared that they could 
catch AIDS through normal social contact and that AIDS could 
be contracted through the sharing of utensils, clothes, meals and 
even through breathing the same air as those with the disease. This 
finding showed an information gap regarding HIV/AIDS and it is 
this gap that fuelled stigmatisation.  The findings in this study reveal 
that the gap has been filled by the NGOs which have initiated open 
discussions about the disease.  We investigated the extent to which 
HIV/AIDS-related issues with regard to cause/spread of HIV and 
coping strategies are discussed.  Results are presented in Table 10. 
The following question was asked: ‘How often are the following 
topics discussed in the meetings: (a) causes such as promiscuity; (b) 

coping mechanisms; (c) how to live with other people; and (d) other 
issues?’ (The nature of the intervention was probed.) Respondents’ 
answers were either ‘always’, ‘often’ or ‘never’.

The results are overwhelming in the sense that almost all members 
in TASO and around two-thirds to three-quarters in PTC/PLI are 
of the opinion that they always discuss the causes of HIV/AIDS, 
how to prevent it, how to cope with it and how to live with other 
people. This means that both HIV-positive members in TASO and 
HIV-negative members in PTC/PLI frequently talk about these 
issues. The main purpose of such talks and open discussions is to 
bring changes in the lifestyle of the members and in the community 
that would prevent them from being infected by HIV/AIDS.

Through interaction, members and clients share personal 
experiences.  Thus clients of TASO and PTC are well informed 
about the suffering HIV/AIDS inflicts on people. At the AIDS 
Information Centre, the counsellor in charge of PTC/PLI activities 
noted that:

Learning is a bit wide. They keep learning from each other 
through sharing experiences, helping each other sometimes 
without our efforts.  Moreover, they are the real victims; they 
know what it means to be HIV positive.  When they meet, there 
is no wastage of time and they share a lot with regard to HIV/
AIDS.  The information they get here is later shared with their 
families and other members of the community.  This is how we 
manage to defeat HIV/AIDS. (Interview with counsellor in 
charge of PTC/PLI activities.)   

In an interview with a new TASO client, it was stressed that social 
interaction is more important as a means to manage HIV/AIDS 
than isolation.  During the interview the client said: ‘The fear that 

Table 9. Trustworthiness of officials working in institutions at the local level (% distribution)

  % response honest  % response dishonest
 TASO PTC/PLI TASO PTC/PLI
 Local government officials 44 20 56 80
 Local council members 46 17 54 83
Government hospital officials 60 49 40 51
Government school officials 77 53 23 47
Police officials 46 18 54 82
Judiciary officials 33 30 67 70
Functionaries of NGOs dealing with HIV/AIDS  96 85 4  15
 N=80 N=43 N=80 N=43

Table 8. Performance of different institutions operating at the local level (% distribution)

  % response (efficient)   % response (inefficient)
 TASO PTC/PLI TASO PTC/PLI
Local government officials 38 26 62  74
Local council members 39 14 61  86
Government hospital officials 44 17 56  83
Government school officials 45 33 55  67
Police officials 35 21 65  79
Judiciary officials 33 22 67  78
Functionaries of NGOs dealing with HIV/AIDS  85 88 15  12
 N=80 N=43 N=80 N=43
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engulfed me when I received the HIV test results showing that I 
am HIV positive is now giving way.  I am still afraid, but I will join 
others, I see they interact freely and I hope to learn from them how 
they have managed.’ A counsellor at TASO in Mbarara, whom we 
interviewed about how clients benefit by sharing their experiences, 
put this succinctly: ‘A problem shared is a problem half solved.’

When asked whether they considered group discussions to have 
been beneficial to them, the following responses were forthcoming 
from members/clients of TASO: 

Issues discussed in a group help you to learn more and to 
share this with others, and you don’t consider yourself as an 
isolated human being but as someone with others like you, and 
others around you, who can give you love and support.  Group 
discussions help us not to view ourselves as criminals for being 
HIV/AIDS positive. (Respondent from Makenke Mbarara 
district.)  

Others perceive groups as leisure clubs where lessons can be learnt 
by sharing personal experiences with others:

Joining these groups is part of leisure time.  We grow happy 
and relaxed, especially when we meet and sing together.  When 
we meet others, we learn new things and get information. 
(Respondent from Kasese District.7)  

We learn how to keep close relations with others, while avoiding 
any encounter that may become stressful.  We eventually learn 
how to cope and get along with others in the community. 
(Respondent from Katungu, Bushenyi District.) 

We asked members of both TASO and PTC/PLI how often 
group discussions tackled issues related to cause, mitigation and 
prevention of HIV/AIDS (Table 10). Such talks contribute to the 
awareness of how to manage the various impacts of the disease, 
such as stress, nutrition and HIV spread. As already mentioned, 
people with HIV/AIDS alleviate their stress by joining groups. 
With regard to nutrition, the respondents said that they had been 
taught that they should have a balanced diet, with a limited intake 
of rich food.  In addition to paying attention to their nutrition, 
they said that they had been encouraged to work out frequently 
and get involved in some physical activities that would give them 
some exercise.

As a result of the interactive meetings between members/clients 
of the organisations, they have learned to cope with HIV/AIDS.  

Through regular contacts and sharing their experiences with fellow 
members, and by handling issues related to stigma such as lack 
of social support due to nondisclosure of their HIV/AIDS status, 
members of TASO, for example, are now receiving more support 
from their neighbours, family members and the community. This 
is contrary to Muyinda et al. (1997), whose finding was that there 
were high levels of stigma and discrimination and limited social 
support for people with HIV/AIDS. 

In this study it was found that people who joined the PTC/PLI 
were not required to share their HIV/AIDS status with others since 
this issue was considered a personal matter (AIC, 2003). However, 
it was found that 61% members of  PTC/PLI had disclosed their 
sero-status to others (Muriisa, 2009). This indicates a high level 
of trust and improved relations between members who previously 
did not know each other or were not aware of each other’s HIV/
AIDS status. 

Other benefits include the wider knowledge gained about the 
dynamics of the disease. This knowledge may lead to a reduction 
in risky behaviour, which might in turn lead to infection or re-
infection of individuals with HIV, and accelerated immunity loss 
by AIDS patients and eventual death. These findings agree with 
Asingwire et al. (2003), who point out that ‘today HIV/AIDS no 
longer carries the level of stigma and discrimination as in the 
past’.

NGOs’ influence in changing lifestyles of members
Increased  knowledge about HIV/AIDS contributes significantly 
to behavioural change.  Behavioural change in this context ranges 
from having protected sex, for instance using condoms, to reducing 
the number of sexual partners one has. Studies concerning HIV/
AIDS interventions show that interactive discussions among 
people living with HIV/AIDS and role-plays are significant.  Kelly 
(1995) argues that to enhance the salience of risk and participants’ 
readiness for change, interventions have often included in-session 
discussions involving group members and persons who have AIDS, 
video tapes of persons with AIDS talking about their disease, or 
similar activities to sensitise participants to personal risk. Often, 
HIV/AIDS organisations have video tapes about HIV/AIDS which 
members watch during their in-group sessions. These videos 
supplement the knowledge which individuals acquire through in-
group interactions of people who have died of HIV/AIDS and/or 
those living with HIV/AIDS.  

The knowledge that someone has HIV/AIDS or has recently 
died of it generates fear of contracting the disease. Low-Beer 

Table 10. Knowledge dissemination by HIV/AIDS organisations about the disease 

                  Response rate (% of clients/members)
Organisations discuss the following topics  Always  Often  Never Total % 
 TASO PTC/PLI TASO PTC/PLI TASO PTC/PLI 
Causes of AIDS and spread of HIV 98  68 1  30 1  2 100

Preventive mechanisms 98  73 1  25 1  2 100

How to cope with HIV/AIDS and to live with  
other people 99  79   21 1   100

 N=79 N=44 N=79 N=44 N=79 N=44
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and Stone Burner (2004a) argue that Uganda’s successful HIV/
AIDS intervention depended largely on the communication and 
knowledge about people with or who had died of HIV/AIDS.  
They claim that, in 1995, 91.5% of all men and 86.4% of women 
in Uganda knew someone with AIDS, compared with 68 - 71% 
in Kenya, Malawi and Zambia.  The Ministry of Health HIV/AIDS 
Surveilance Report 2003 found that 97% of married women in 
Uganda had no sexual partners other than their spouses, while 12% 
of married men had one or more partners besides their spouses. 
This was a significant finding confirming that behavioural change 
in Uganda had been achieved by 2003. 

To further pursue to what extent NGOs are able to change the 
lifestyle patterns of their members and overcome problems 
associated with HIV/AIDS such as stigma, exclusion, wife sharing 
and widow inheritance, we asked the respondents about these 
issues. The findings are presented in Table 11. The questions that 
was asked: ‘How would you rate the impact of NGOs (TASO or 
PTC/PLI) whichever is applicable, on the following behaviour from 
“strongly reduced”, “reduced”, “neither reduced nor increased”, 
“less impact” to “no impact at all”?’ 

All the responses received indicated that no one had answered 
‘neither reduced nor increased’. During data analysis the above 
categories were collapsed into two categories, namely ‘reduced’ and 
‘no impact’.   From the table, the findings clearly indicate a change 
in lifestyle of members caused by their respective organisations. 
This includes the drastic influence in reducing promiscuity, wife 
sharing and widow inheritance. The data presented in the above 
table show that the majority of the respondents were of the view 
that promiscuity, wife sharing and widow inheritance had reduced 
while the rest considered that there has been little impact. This 
also indicates NGOs’ success in fighting the HIV/AIDS menace 
through changing members’ lifestyles. In addition to the above 
questions, an additional question was asked for respondents to 
answer whether their lifestyle was changed by the organisation. In 
response, 99% of TASO and 95% of PTC/PLI members answered 
‘yes’. It indicates clearly that membership of these organisations 
really mattered in changing their lifestyles. 

Living positively with HIV/AIDS
Positive living connotes developing positive attitude in spite of the 
fear of being infected with HIV/AIDS. It involves self reassurance 
of increased life expectancy after HIV infection.  It involves 
behavioural change and developing a positive attitude towards 
those infected with HIV/AIDS. The discussion presented earlier 
show that through regular interaction within NGOs, the clients 
build up their confidence in dealing with those adverse effects of 
HIV/AIDS such as stigma, social exclusion, and how to cope with 

life. These relations are important sources of information and help 
to promote a positive attitude towards the HIV/AIDS infected. 
Correct information about how to live with HIV/AIDS serves to 
relieve some of the anxieties that weigh down both individuals and 
communities affected by HIV/AIDS. 

Our study found that, through interactive meetings, people 
infected with HIV/AIDS are able to participate in HIV prevention 
and AIDS care activities.  They share their experiences and acquire 
the necessary skills to promote positive choices and preventive 
practices. Such interaction promotes self-esteem, self-confidence 
and a sense of belonging, consequently, positive living. As Small 
(1997) argues, communication about HIV/AIDS has the effect of 
reducing stress and other pressures related to it. 

We asked TASO members (90% of them are HIV positive compared 
with 11% in PTC/PLI) about the ‘confidence in living with their 
HIV status’. The answer alternatives varied from ‘much less’ to 
‘much more’ on a 5-point scale. Around 90% of the respondents 
from TASO answered that they have now much more confidence 
to live with their HIV status. Further, the more they interact with 
the staff of TASO, the more they become confident (Pearson’s R 
of 0.42** at the 0.01 significance level) in living with their HIV 
status.  

Conclusion  
Our study aimed at mapping how NGOs build social capital, to 
what extent it is generated and how beneficial social capital is in 
fighting HIV/AIDS in Uganda.  To achieve these objectives, we 
used mainly mixed research strategy. Our framework in analysing 
these objectives was straightforward. We argued that the meaning 
of social capital boils down to relationships and in this regard we 
focussed on two major actors in Uganda - TASO and PTC/PLI 
- who are increasingly involved in fighting the spread of HIV/
AIDS. 

The findings are overwhelming in the sense that both TASO and 
PTC/PLI members evaluate these organisations highly, irrespective 
of their positive or negative HIV status, along the variables that 
we identified as measures of social capital generation and benefits 
that accrue from such network building. According to members’ 
perception, these organisations equally evaluated positively their 
relationships with members of these organisations and with staff. 
Participation in meetings was found to be positively correlated to 
their involvement in decision making, organisational activities 
and their chances of getting other close friends.  This network 
building and close interface have helped them to live with the 
disease, talk openly about it, share their HIV status, and change 
their life pattern and behaviour. Overall, the presence, functions 
and operations of TASO ad PTC/PLI have made a very serious 
impact on the members’ attitudes to life as a whole and confidence 
in living with dignity in spite of their HIV-positive status. Stigma, 
social harassment and exclusion, which once haunted them 
regularly, have diminished through knowledge dissemination 
and interactions with the community. Disseminated at a low cost 
through social networks, this knowledge has helped to contain 
the spread of HIV. They now look forward to a life worth living. 
Social capital generation by these organisations, in a society where 
the deadly disease once severely devastated the social network, 

Table 11. NGOs’ influence in changing lifestyles 
of members (frequency distribution)

  %  Response reduced 
Changes in lifestyles  TASO PTC/PLI
Influence on promiscuity 89 91
Influence on wife sharing 85 89
Influence on widow inheritance 86 79
 N=79 N=43
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has again brought hope for the HIV infected as well as for the 
community in general.

The benefits of social capital as found in this study in fighting 
HIV/AIDS challenges attest to the value of such an approach to 
address health-related issues. This is a valuable finding, especially 
where cure, prevention and care are long-term undertakings that 
require extraordinary measures such as network building and tight 
interactions among different stakeholders to include those who 
are socially boycotted and excluded.  Bringing them back to the 
mainstream society to live a life worth living is what social capital 
generation by TASO and PTC/PLI has been concerned with, and 
has been crucial in mitigating the challenges of HIV/AIDS.    
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Footnotes
1.    http://www.who.int/whr/2003/chapter3/en/index.html  (accessed 2 October 

2009).
2.    There are limited data available on HIV/AIDS trends in Uganda. The 

Ministry of Health, which is responsible for updating the statistics, still 
displays the AIDS surveillance report of 2003 on its website (see http://www.
health.go.ug/hiv.htm).

3.    See, for example, http://www.tac.org.za/ 
4.    The research was done as part of the PhD training.  The results were presented 

in a monograph which was successfully defended on 28 May 2007 for the 
award of Dr.Polit. degree of University of Bergen.  

5.    Mbarara district is located in South-Western Uganda. It has a population of 
about 1 093 388 (4.5% of national population), and a population growth rate 
of about 2.9% (National Population Census 2002); see 3.2 for reasons why it 
was selected for this study. 

6.    We borrowed from Szabo, S. 1999. Social Intermediation Study: Field Research 
Guide: Exploring the Relationship Between Social Capital and Microfinance. 
Quebec: Canadian International Development Agency and Aga Khan 
Foundation.  This guide provides ways in which social capital should be 
investigated.  We borrowed and modified some questions from this guide.  

7.    We also borrowed from Narayan, Grootaert, Nyhan and Woolcock (2003) 
Integrated Questionnaire for the Measurement of Social Capital http://www.
Worldbank.org, 2003 [cited 17/04/03 2003], to develop the questionnaire.
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Résumé
L’étude a pour but d’évaluer le degré d’association entre la circoncision, et l’infection à VIH et les maladies sexuellement transmissibles 
(MST). L’objet de cette étude est controversé car plusieurs études ont révélé des conclusions contradictoires. Une étude transversale 
comparative basée sur les données de seconde main de 18 enquêtes démographiques et sanitaires (EDS), réalisées en Afrique sub-
saharienne à partir de 2003, a été menée. Extraites de toutes les enquêtes, des informations sur 70 554 hommes âgés de 15 - 59 ans 
ont été recueilles. L’association entre la circoncision masculine  et, l’infection à VIH et les symptômes de MST (écoulement génital ou 
ulcère/plaie génitale) a été évaluée en utilisant une régression logistique binaire. L’ajustement a été fait en fonction des variables socio-
démographiques basiques et du passé sexuel. La prévalence pondérée du VIH parmi les hommes âgés de 15 - 59 ans était de 3.1%. Dans 
l’analyse bivariable, le statut de non-circoncis était significativement associé au risque de VIH avec un Odds ratio (OR) de 4.12 (95% 
IC:3.85 - 4.42). L’association fut même encore plus importante – (4.95 (IC 95%: 4.57 - 5.36) ) après l’ajustement lié aux variables socio-
démographiques et celle du nombre de partenaires sexuels au cours d’une vie. Le risque associé au statut de non-circoncis est nettement 
plus faible chez les hommes plus jeunes, âgés de 15 - 29 ans, que chez ceux de la catégorie d’âge 30 - 59 ans. Environ 5.5% des sujets 
de l’étude ont fait part d’un écoulement génital ou d’un ulcère/plaie génitale au cours des 12 derniers mois précédant  la réalisation des 
enquêtes. Le statut de circoncis n’a pas été significativement associé à l’un de ces problèmes avec un OR ajusté de 1.07 (IC 95%: 0.99 - 
1.15). L’étude conclut qu’il existe un fort lien entre le statut de non-circoncis et l’infection à VIH. Ainsi, la circoncision masculine peut 
être considérée comme un des moyens possible pour réduire la propagation de l’infection à VIH dans les zones où cette pratique est rare. 
Une étude approfondie pour évaluer l’association entre la circoncision et les différents types de MST est recommandée.

Mots clés: Circoncision masculine, infection à VIH, infections sexuellement transmissibles, Afrique subsaharienne,  
enquête démographique et sanitaire.

Abstract
The study aimed to assess the association between male circumcision and HIV infection and STDs. The issue is controversial as various 
studies reported conflicting findings. A cross-sectional comparative study based on the secondary data of 18 Demographic Health 
Surveys (DHS), carried out in Sub-Saharan Africa starting from 2003, was conducted. From all surveys, information on 70 554 males 
aged 15 - 59 years was extracted. The association between male circumcision and HIV infection and STD symptoms (genital discharge 
or genital ulcer/sore) was assessed using binary logistic regression. Adjustment was made for sexual history and basic socio-demographic 
variables. The weighted prevalence of HIV among men 15 - 59 years was 3.1%. In the bivariate analysis uncircumcised status was 
significantly associated with risk of HIV, with odds ratio (OR) of 4.12 (95% CI: 3.85 - 4.42). The association was even more significant 
(4.95 (95% CI: 4.57-5.36)) after adjustment for number of lifetime sexual partners and socio-demographic variables. The risk associated 
with uncircumcised status is significantly lower among younger men aged 15 - 29 years than those in 30 – 59-year age category. About 
5.5% of the study subjects reported either genital discharge or genital sore/ulcer in the preceding 12 months of the surveys. Circumcision 
status was not significantly associated with either of the symptoms, with adjusted OR of 1.07 (95% CI: 0.99 - 1.15). The study concludes 
that there is a strong association between uncircumcised status and HIV infection. Hence, male circumcision can be considered as a 
possible way of reducing the spread of HIV infection in areas where the practice is rare. A comprehensive study to assess the association 
between circumcision and different types of STDs is recommended. 

Keywords: Male circumcision, HIV infection, sexually transmitted infections, sub-Saharan Africa, demographic and health survey.

Male circumcision and its association with HIV infection and sexually transmitted diseases: 
evidence from 18 demographic and health surveys in sub-Saharan Africa 
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Background
Since the first clinical evidence of AIDS reported over three 
decades ago, the population affected and impact of HIV/AIDS 
are increasing dramatically. AIDS is now a pandemic. In 2007 
worldwide a total of 33.2 million people were living with the virus, 
and an estimated 2.1 million people died. According to UNAIDS, 
sub-Saharan Africa (SSA) is the most seriously affected and it 
continues to rank first both in terms of new HIV infections as 
well as AIDS mortality. Over three-quarters of total AIDS deaths 
occurred in SSA, and this area has 26.6 million people living with 
HIV/AIDS (UNAIDS/WHO, 2007). 

Starting from the beginning of the new millennium, in the context 
of the urgent need for expanded HIV prevention efforts, male 
circumcision is being considered as a strategy to reduce the risk of 
HIV (Weiss, Halperin, Bailey, Hayes, Schmid & Hankins 2008). The 
debate over the association between male circumcision and HIV 
infection was started in 1986 when the American urologist Aaron 
Fink claimed that the foreskin increases risk of HIV infection since 
it is less keratinised (CIRP, 2009). Later laboratory investigations 
reported the inner mucosa of the foreskin has higher susceptibility 
to tear and it has a higher density of target cells for HIV infection 
(Howe, 1999; CDC, 2009).

The earliest epidemiological evidence of the association between 
male circumcision and HIV infection was reported in the late 
1980s through ecological studies conducted in sub-Saharan Africa 
(Howe, 1999; Moses, Brandly, Nagelkerke, Ronald, Achola & 
Plummer, 1990). Later in 1990s and early 2000s more advanced 
studies were conducted. In 2000, a systematic review of 19 cross-
sectional, 5 case-control and 3 cohort studies reported the risk of 
infection was 44% lower among circumcised men (Weiss, Quigley 
& Hayes, 2000). More recently three randomised controlled clinical 
trials in South Africa (Auvert, Taljaard, Lagarde, Tambekou, Sitta & 
Puren, 2005), Kenya (Bailey, Moses, Parker, Agot, Maclean, Krieger 
et al., 2007) and Uganda (Gray, Kigozi, Serwadda, Makumbi, 
Watya, Nalugoda et al., 2007) found a statistically significant 
reduction in risk of HIV infection after medical circumcision. 
However, the findings were not conclusive as a number of other 
studies reported no association (Carael, Van de Perre PH, Lepage, 
Allen, Nsengumuremyi, Van Goethem et al., 1988; Grosskurth, 
Mosha, Todd, Mwijarubi, Klokke, Senkoro et al., 1995; Barongo, 
Borgdorff, Mosha, Nicoll, Grosskurth, Senkoro et al., 1992). Even 
a meta-analysis of 29 cross-sectional published articles indicated 
circumcised men have 12% greater risk of acquiring HIV (Howe, 
1999).

The relationship between male circumcision and sexually 
transmitted diseases (STDs) is also controversial as divergent 
findings were reported. Few studies witnessed association 
(Weiss, Thomas, Munabi & Hayes, 2006; Fergusson, Boden & 
Horwood, 2006), while others not (Reynolds, Shepherd, Risbud, 
Gangakhedkar, Brookmeyer, Divekar et al. 2004; Dickson, 2008; 
Donovan, Bassett & Bodsworth, 1994; Lavreys, Rakwar, Thompson, 
Jackson, Mandaliya & Chohan, 1999; Hernandez, Shvetsov, 
Goodman, Wilkens, Thompson, Zhu X et al., 2010; Mehta, Moses, 
Agot, Parker, Ndinya-Achola, Maclean  et al., 2009). Some studies 
reported association between male circumcision and specific 
types of STDs like Human Papilomavirus (Gray, Serwadda, Kong, 

Makumbi, Kigozi, Gravitt et al., 2010; Nielson, Schiaffino, Dunne, 
Salemi & Giuliano, 2009; Lu, Wu, Nielson, Flores, Abrahamsen, 
Papenfuss et al., 2009; Giuliano, Lazcano, Villa, Flores, Salmeron, 
Lee et al., 2009; Tobian, Serwadda, Quinn, Kigozi, Gravitt,  
Laeyendecker et al., 2009; Auvert, Sobngwi-Tambekou, Cutler, 
Nieuwoudt, Lissouba, Puren et al., 2009; Smith, Greenup & 
Takafuji, 1987).

Thus the secondary data analysis of 18 demographic and health 
surveys (DHS) which were conducted in sub-Saharan Africa 
between 2003 and 2008 was carried out to assess the association 
between male circumcision and HIV and STDs. As the study has 
huge sample size and as it is conducted over large geographical 
area, it can bring additional scientific evidence. 

Methodology 
Study setting  
The target area of analysis is sub-Saharan Africa. The region is 
selected because the main mode of transmission of the disease 
in the area is heterosexual contact and the region has the highest 
incidence of HIV infection. 

Sub-Saharan Africa covers an area of 24.3 million square kilometers 
with population size of more than 800 million. It is the poorest region 
in the world and contains most of the least developed countries. 
Figures for life expectancy, school enrolment, malnourishment and 
infant mortality are at the worst level. In addition, in the last two 
decades, the region has suffered the dramatic impact of HIV/AIDS 
infections. According to UNAIDS, in 2007 an estimated 1.9 million 
people were newly infected with HIV in the region and 26 million 
people were living with HIV. The epidemics vary significantly from 
country to country in both scale and scope. National prevalence is 
below 2% in several countries of West and Central Africa, as well 
as in the horn of Africa, but it exceeded 15% in seven southern 
African countries (Botswana, Lesotho, Namibia, South Africa, 
Swaziland, Zambia and Zimbabwe), and was above 5% in seven 
other countries, mostly in Central and East Africa (Cameroon, 
Central African Republic, Gabon, Malawi, Mozambique, Uganda 
and Tanzania) (UNAIDS/WHO, 2007). 

Study design and data extraction  
This is a cross-sectional comparative study based on the secondary 
data of DHS. The analysis focused on DHS since the data collection 
and analysis procedure was uniform and comparable across all 
surveys. Twenty standard and special DHS conducted in SSA 
starting from 2003 were eligible to be included in the analysis. 
However, the data for Uganda Standard SBS (Sero-Behavioural 
Survey) 2004/5 were not available for analysis. Similarly, the data 
for Cote d’Ivoire Standard AIS (AIDS Indicator Survey) 2005 were 
excluded as information was lacking to link the HIV sero-survey 
with male respondents’ data. Hence analysis was done based on the 
remaining 18 surveys (Table 1). 

From all surveys, information on 70 554 males aged 15 - 59 years 
was extracted. The extracted data include basic socio-demographic 
information (age, educational status, religion, marital status, 
occupation and economic status), access to mass media (frequency 
of watching television, listening radio and reading newspaper or 
magazines), sexual history (number of lifetime sexual partners, age 
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at first sexual intercourse, type of recent sexual partner, condom 
use during recent sex), knowledge towards the basic HIV/AIDS 
prevention methods (abstinence, one-to-one faithful sexual 
relation and condom use), circumcision status, reported symptoms 
of STD (genital sore/ulcer or discharge) and HIV serostatus. 

Data collection methods of the original studies
In all studies men aged 15 - 49 or 15 - 59 years were the study 
subjects. All men in the aforementioned age category living in the 
households chosen for the main DHS survey were eligible for the 
HIV testing. Participants were selected using multi-stage sampling 
techniques. Stratification based on de facto place of residence 
(urban or rural) was also made. In all studies more than 70% of 
all eligible subjects were willing to give blood samples. Data on 
sexual history and socio-demographic variables were gathered 
using pretested and standard tool which was more or less uniform 
across the surveys. The questionnaire was administered by trained 
interviewers. 

Regarding HIV testing, dried blood spot (DBS) samples were 
collected from study subjects. All specimens were tested with two 
different ELISA screening tests. According to the testing algorithm, 
samples positive on both ELISAs were regarded as positive and 
samples negative for both ELISAs were regarded as negative. 
Samples that had discordant results were re-tested. Discordant 
samples from the repeated ELISAs were tested with a confirmatory 
Western Blot test. 

Data handling and analysis 
The data containing sexual and socio-demographic variables and 
HIV serostatus of respondents were independently downloaded 
from Measure DHS website in SPSS format. The two datasets for 
every country were merged based on individual case identification 
number and unwanted variables were removed from the dataset 
accordingly. Data analysis was done by the principal investigator 

using SPSS 15.0 for windows. Frequencies, percentage, mean and 
median were used for descriptive analysis. Binary multivariate 
logistic regression was employed to control confounders and 
to explore association between dependent (HIV serostatus and 
reported STD symptoms) and independent (circumcision status) 
variables. During analysis fitness of the logistic model and 
statistical assumptions of logistic regression were checked to be 
satisfied. Variables were entered into the model using backward 
elimination likelihood ratio method. A p-value of 0.05 was taken 
as level of significance. 

Ethical issues 
The datasets for all countries were downloaded and used after 
the purpose of the analysis was communicated and permission 
was taken from Measure DHS and concerned respective national 
agencies. The primary data were also collected in line with 
international ethical guidelines. 

Operational definitions 
The following operational definitions were employed in this 
study; 
•    Sexually transmitted disease (STD): A person who reported to 

have symptoms of either genital discharge or genital sore/ulcer 
in the preceding 12 months of the surveys was considered to 
have an STD. 

•    Comprehensive knowledge towards HIV/AIDS: A person who 
is aware of two of the three major HIV prevention methods 
(abstinence, faithful one-to-one sexual relation, and condom 
use) was considered to have comprehensive knowledge towards 
HIV/AIDS. 

•    Good access to mass media: A person who watches television or 
listens to radio or reads newspapers or magazines almost every 
day.

•    Fair access to mass media: A person who has not been included 
in the first category (good access to mass media) and who 
watches television or listens to radio or reads newspapers or 
magazines at least once in a week. 

•    Poor access to mass media: A person who has not been included 
in the first two categories (good or fair access to mass media) and 
who watches television or listens to radio or reads newspapers/
magazines less than once in a week. 

•    No access to mass media: A person who never used any of the 
aforementioned mass media types. 

•    Safe sexual behaviour: A person who never had sex or who had 
his recent sexual intercourse with a regular partner or who used 
condoms in the recent sexual relation with casual partners. 

•    Wealth index: A composite indicator of cumulative living 
standard is calculated based on ownership of selected assets, 
such as televisions and bicycles, materials used for housing 
construction, and types of water access and sanitation facilities. 
The five categories (lowest, second, middle, fourth and highest) 
were generated using principal components analysis statistical 
technique. This study used a pre-computed wealth index 
values. 

Limitations of the study 
The interpretations of this study should be taken inconsideration 
of the following limitations: 
•    The association between uncircumcised status and STDs might 

Table 1. Demographic health surveys included in 
the analysis

SN Country Type Sample  
   size
1  Burkina Faso Standard DHS 2003 3 341 
2 Congo DR Standard DHS 2007 4 292
3 Cameroon Standard DHS 2004 5 036
4 Ethiopia Standard DHS 2005 5 097
5 Ghana Standard DHS 2003 4 265
6 Guinea Standard DHS 2005 2 924
7 Kenya Standard DHS 2003 2 914
8 Liberia Standard DHS 2007 5 159
9 Lesotho Standard DHS 2004 2 231
10 Mali Standard DHS 2006 1 159
11 Malawi Standard DHS 2004 2 342
12 Niger Standard DHS 2006 3 231
13 Rwanda Standard DHS 2005 4 703
14 Senegal Standard DHS 2005 3 246
15 Swaziland Standard DHS 2006/07 3 602
16 Tanzania Standard AIS 2007/08 6315
17 Zambia Standard DHS 2007 5 161
18 Zimbabwe Standard DHS 2005/06 5 536
 Total  70 554
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have been underestimated as the study only depends on genital 
sore/ulcer and discharge to operationally define STD. 

•    The association between uncircumcised status and HIV and 
STDs might have been over- or underestimated as circumcision 
is assumed to be performed prior to the age of the first sexual 
exposure, which might not always be the case. 

•    Weighted prevalence of HIV infection in the sub-continent and 
across various socio-demographic variables is computed by 
merging data collected over significantly wider period of time 
(2003 - 2008). 

•    Circumcision status is assessed based on self-reporting. 
Hence, depending of the norm of the locality it can be over- or 
underreported. 

Results
Socio-demographic information  
A total of 70 554 subjects were included in the analysis. The mean 
age of the subjects was 29.9 years (±11.6). More than two-thirds of 
them were living in rural areas at the time of the surveys. One-fifth 
were illiterate. More than 50% of the participants were married 
or living together. Detailed socio-demographic characteristics of 
study subjects are given in Table 2. 

Weighted HIV prevalence across selected socio-
demographic characteristics 
The weighted prevalence (based on male population size of 
respective country) of HIV among men 15 - 59 years was 3.1%. 
The prevalence in urban and rural areas was 4.6% and 2.6%, 
respectively. The prevalence among literates and those at primary 
education level was 3.0%. However, significantly higher prevalence 
was observed among those at secondary (3.6%) and beyond 
secondary (3.9%) educational status. The prevalence among 
Christians (3.1%) was significantly higher than Muslims (2.5%). 
Age-wise the highest prevalence was observed in the age category 
30 - 44 years (Fig. 1). No significant difference was observed across 
5 categories of wealth index. 

Sexual behaviour 
Among 48 945 men who had at least one sexual intercourse in 
the preceding 12 months of the surveys, the type of the recent 
sexual partner was assessed. Accordingly 71.0% and 21.9% 
reported they had their recent sexual relation with their spouse or 
fiancée, respectively. Non-regular sexual partners such as casual 
acquaintances, commercial sex workers and friends were reported 
in the remaining 7.0% of cases. Of those who had sexual relation 
with a non-regular partner, only 46.9% used a condom during their 
recent sexual intercourse. Among all study subjects, the median 
number of reported lifetime sexual partners was 3. 

The number of lifetime partners was directly correlated with 
weighted prevalence of HIV infection. The prevalence of HIV 
among those who reported no sexual relation before was 0.8%. The 
prevalence among those who reported 1, 2 - 5 and 6 - 15 lifetime 
sexual partners was 2.2%, 4.0% and 6.0%, respectively. The highest 
prevalence of 8.2% was observed among those who had 15 or more 
sexual partners. 

Male circumcision and symptomatic STD
Among all respondents, 2 271 (3.2%) and 1 955 (2.8%) reported 
that they had genital discharge and genital sores or ulcers in the 
preceding 12 months of the surveys, respectively. About 5.5% 
reported either of the symptoms. The association between male 
circumcision and symptomatic STD was assessed using binary 
logistic regression. The bivariate analysis indicated circumcised 
men are significantly less likely to report symptoms of genital 
discharge or genital sores or ulcers, with OR of 0.88 (95% CI: 
0.83 - 0.95). However, after adjustment was made for the number 
of lifetime sexual partners, marital status, age, education status 
and place of residence (urban/rural), the association failed to be 
significant, with OR of 1.07 (95% CI: 0.99-1.15).

Table 2. Socio-demographic information of  
respondents, sub-Saharan Africa, 2003 - 2008  

Variable Freq %
Age of the respondent (N=70 554) 
 15 - 29 years 38 637 54.8
 30 - 44 years 21 574 30.6
 45 - 59 years 10 343 14.7

Place of residence (N=70 554)
 Urban 23 035 32.6
 Rural 47 519 67.4

Highest educational level (N=70 550)
 No education 15 697 22.2
 Primary 27 674 39.2
 Secondary 24 161 34.2
 Higher 3 018 4.3

Religion (N=61 923)
 Christians  33 458 54.0
 Muslim 16 472 26.6
 Traditional/Animist 1 734 2.8
 No religion 3 298 5.3
 Others  6 961 9.9

Marital status (N=70 551) 
 Never married 30 028 42.6
 Married/living together  37 297 52.9
 Widowed  488 0.7
 Divorced/separated 2 743 3.9

Working status (N =70 159) 
 Working  52 290 74.5
 Not working  17 869 25.5

Wealth index (N=70 551) 
 Poorest 12 558 17.8
 Poorer 12 906 18.3
 Middle 13 942 19.8
 Richer 14 677 20.8
 Richest 16 468 23.3

Fig. 1. Weighted HIV prevalence across different age categories, sub-
Saharan Africa, 2003 - 2008.  



VOL. 8 NO. 1 AVRIL 2011 Journal des Aspects Sociaux du VIH/SIDA 17            

Article Original

Male circumcision and HIV infection 
The association between male circumcision and HIV infection was 
assessed using binary logistic regression. In the bivariate analysis 
uncircumcised status was significantly associated with risk of HIV, 
with OR of 4.12 (95% CI: 3.85 - 4.42). The association was even 
more significant at 4.95 (95% CI: 4.57 - 5.36) after adjustment was 
made for number of lifetime sexual partners, sexual behaviour, age, 
place of residence (urban/rural), educational status, marital status, 
comprehensive knowledge towards HIV/AIDS and frequency of 
use of mass media. The association between uncircumcised status 
and HIV infection is significantly lower among younger men aged 
15 - 29 years than those in 30 - 44 and 45 - 49 years age categories 
(Table 3). 

Discussion
This study witnessed strong association between male 
circumcision and HIV infection. This is consistent with the 
findings of three randomised controlled trials conducted in 
Uganda (Gray, Kigozi, Serwadda et al., 2007), Kenya (Bailey, 
Moses, Parker et al., 2007) and South Africa (Auvert, Taljaard, 
Lagarde  et al., 2005) except that the strength of association 
appears to be stronger here. According to the study in Uganda, 
incidence of HIV was significantly lower in the circumcised men 
(1.1/100 person-years), compared with the uncircumcised men 
(1.8/100 person-years) with adjusted risk ratio (RR) of 0.53. The 
study in Kenya reported HIV incidence of 2.1% in the circumcised 
group and 4.2% in the control group with RR of 0.47. Similarly, 
the study in South Africa, reported that incidence rate was 
0.85/100 person-years in circumcised group and 2.1/100 person-
years in the control group, with RR of 0.40. A study conducted in 
India (Reynolds, Shepherd, Risbu, et al., 2004) witness the same 
direction of association with RR of 0.15. 

However, the relatively lower association between uncircumcised 
status and HIV infection among men in younger age group has not 
been reported before. This should be assessed through longitudinal 
studies. 

Unlike HIV infection, circumcision was not associated with the 
risk of having genital discharge and genital ulcer/sore. This finding 
is not conclusive as it did not capture asymptomatic infection and 
specific types of STDs. However, parallel findings were also reported 
in other studies. A prospective cohort study in Kenya (Lavreys, 
Rakwar, Thompson et al., 1999) reported that circumcision status 
had no effect on the acquisition of urethral infections and genital 
warts. Another study in Kenya (Mehta, Moses, Agot et al., 2009) 
witnessed adult male circumcision did not reduce the risk of incident 
Neisseria gonorrhoeae, Chlamydia trachomatis or Trichomonas 
vaginalis infection. A study in New Zealand (Donovan, Bassett & 

Bodsworth, 1994) found insignificant difference in the prevalence 
of STIs (23.4% and 23.5% in circumcised and uncircumcised men, 
respectively). A study in India (Reynolds, Shepherd, Risbud et al., 
2004) noted no protective effect of circumcision against herpes 
simplex, syphilis or gonorrhea. A study in US (Smith, Greenup & 
Takafuji, 1987) found no relationship between circumcision and 
genital herpes, chlamydial infection or non-gonococcal urethritis. 
Another study in US (Hernandez, Shvetsov, Goodman et al., 2010) 
reported no difference in human papillomavirus acquisition by 
circumcision status.

This study witnessed that prevalence of HIV is significantly higher 
among Christians than Muslims (p<0.000). This can be explained 
by the difference in the prevalence of men circumcision in the 
two religions. The prevalence of circumcision was 98.0% among 
Muslims and 57.8 among Christians. 

Conclusion and recommendation
Uncircumcised status has strong association with HIV infection. 
Hence, male circumcision can be considered as a way of reducing 
the spread of HIV infection in areas where the practice is rare. 
However, promotion of the practice should be made cautiously so 
that sense of invulnerability cannot be created among circumcised 
men and it cannot be used for the purpose of sexual negotiation. 
Variation in the strength of association between uncircumcised 
status and HIV infection across different age categories should 
be investigated. The study did not witness any association of 
circumcision status with symptoms of STDs. However this finding 
is not conclusive as case definition of STD was made based on self-
reported symptoms. A comprehensive study to assess the protective 
effect of male circumcision from different STIs is recommended. 
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Résumé
Le but de cette étude était d’examiner les comportements sexuels à risque liés au VIH et la perception du risque du VIH chez 1 095 
étudiants originaire des États-Unis d’Amérique (USA), de la Turquie et d’Afrique du Sud. Choisis au hasard, ces étudiants inscrits à des 
cours d’enseignement général ont rempli un questionnaire structuré. Les résultats ont révélé des différences statistiquement significatives 
concernant les comportements sexuels liés au VIH entre les étudiants des trois pays et entre les étudiants masculins et féminins dans chaque 
pays. Un pourcentage plus élevé d’étudiants américains et sud-africains ont des comportements sexuels à risque liés au VIH par rapport à 
leurs homologues turcs, et un pourcentage plus élevé d’étudiantes aux États-Unis et en Afrique du Sud adoptent des comportements sexuels à 
risque par rapport à leurs collègues hommes. Une proportion plus élevée d’étudiants turcs masculins ont des comportements sexuels à risque 
par rapport à leurs homologues de sexe féminin. La perception du risque VIH était faible chez les étudiants américains et turcs, et élevée chez 
les étudiants sud-africains. Chez les étudiantes d’Afrique du Sud, il n’y avait aucune concordance entre l’adoption d’un comportement sexuel 
à risque et la perception individuelle d’un risque lié au VIH. Ce lien était faible pour les étudiants américains de sexe masculin et féminin, 
pour les étudiantes et étudiants turcs, et pour les étudiants sud-africains de sexe masculin. Le biais optimiste observé a besoin d’être pris en 
considération dans la conception et la mise en œuvre des programmes de prévention du VIH pour ces populations.

Mots clés: Comportement sexuel à risque, perceptions du risque, étudiants.

Abstract
The aim of this study was to examine HIV sexual risk behaviours and perception of HIV risk among 1 095 students from the United 
States of America (US), Turkey and South Africa. Randomly selected students who were enrolled in general education courses completed a 
structured questionnaire. Results revealed statistically significant differences in specific HIV-related sexual behaviours among students from 
the three countries and among male and female students in each country. A higher percentage of US and South African students engage in 
HIV risky sexual behaviours compared with their Turkish counterparts, and a higher percentage of female students in the US and South 
Africa engage in HIV sexual risk behaviours compared with their male colleagues. A higher proportion of Turkish male students engaged 
in sexual risk behaviours compared with their female counterparts. The perception of HIV risk was low among US and Turkish students, 
and high among South African students. There was no agreement between engaging in risky sexual behaviour and self-perception of HIV 
risk among South African female students, while agreement was poor for US male and female students, Turkish male and female students, 
and South African male students. The observed optimistic bias needs to be considered in the design and implementation of HIV prevention 
programmes for these populations.

Keywords: Sexual risk behaviour, perception of risk, students.
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Introduction
Human immunodeficiency virus (HIV) infection and acquired 
immune deficiency syndrome (AIDS) remains a global health 
problem of unprecedented dimensions. Since its recognition 27 
years ago, HIV/AIDS has already caused an estimated 25 million 
deaths worldwide. Globally, the HIV epidemic has stabilised, 
although with unacceptably high levels of new HIV infections and 
AIDS deaths (UNAIDS, 2008). The annual number of new HIV 
infections declined from 3.0 million in 2001 to 2.7 million in 2007. 
Overall, 2.0 million people died due to AIDS in 2007, compared with 
1.7 million in 2001. While the percentage of people living with HIV 
has stabilised worldwide since 2000, the overall number of people 
living with HIV has steadily increased as new infections occur each 
year. HIV treatments currently extend life, so new HIV infections 
still outnumber AIDS deaths. Southern Africa continues to bear a 
disproportionate share of the global burden of HIV. In 2007, 35% of 
HIV infections and 38% of AIDS deaths worldwide occurred in that 
subregion. Altogether, 67% of all people living with HIV are from 
sub-Saharan Africa (UNAIDS, 2008). 

Young people aged 15 - 24 years account for an estimated 45% of new 
HIV infection worldwide (UNAIDS, 2008). Most HIV infections 
among young people occur through sexual intercourse (NIH, 2006). 
In the United States of America (US) with a population of about 300 
million, an estimated 1.03 million individuals were living with HIV/
AIDS at the end of 2006 (Centers for Disease Control and Prevention 
(CDC), 2008). Young adults of African-American descent in the 
US are disproportionately affected by the HIV/AIDS epidemic. 
Although African Americans constitute 13% of the US population, 
they accounted for 55% of all HIV infections among young adults 
ages 13 - 24 (CDC, 2008). The HIV data from South Africa, with an 
estimated population of 48.6 million people, suggest that the HIV 
epidemic might be stabilising, but there is no evidence yet of major 
changes in HIV-related behaviour (UNAIDS, 2008). In South Africa 
about 9% of people aged 15 - 24 years are infected with HIV. 

Turkey, with a population of 74.9 million people, is a developing 
country with conservative but rapidly changing social, cultural and 
moral norms (Gökengin et al., 2003). Less than 0.2% of the adult 
(15 - 49 years) population in Turkey has HIV/AIDS. While this 
prevalence rate might be considered low, the number of people living 
with HIV/AIDS has continued to increase (Duyan, Agalar & Sayek, 
2001; Ungan & Yaman, 2003). According to the Turkish Ministry of 
Health, 76% of HIV infections are among sexually active individuals 
between the ages of 15 and 49 years. It is also believed that HIV/AIDS 
prevalence data in Turkey may not reflect the true dimension of the 
problem because most people with sexually transmitted diseases do 
not generally attend health centres (Duyan, Agalar & Sayek, 2001). 
The country has witnessed increased access to sexual materials 
and increased sexual activity among young people. The impact of 
religion on attitudes and behaviour of young adults has decreased in 
the last decade (Bulut & Güvenli, 2001; Özcebe, 2002).

Globally, university students are in the age range with the highest 
rates of new HIV infections. The college environment with 
its attendant relative lack of parental supervision offers great 
opportunity for young people, who are bridging from adolescence 
to adulthood, to test the limits of their newfound freedom through 
sexual experimentation (Duncan et al., 2002). Such experimentation 

frequently involves engagement in risky sexual activities such 
as multiple partnerships, inconsistent use of condoms (Lewis & 
Malow, 1997; Nakornkhet, Crowe, Torabi, & Ding, 1998; Prince & 
Bernard, 1998), and having sex under the influence of alcohol or 
drugs (Nakornkhet, Crowe, Torabi, & Ding, 1998). The outbreaks 
of HIV infection seen on several North Carolina campuses in the 
US between 2001 and 2003 reflect the risk of HIV infection among 
university students (Hightow et al., 2005). 

A nationwide survey (Youth Risk Behaviour Surveillance) of HIV 
risk factors among university students in the US revealed that 
about a third (34.5%) had sexual intercourse with six or more sex 
partners during their lifetime (CDC, 2006). Unfortunately, those 
who reported having multiple sexual partners were the least likely 
to have used condoms consistently. Among the sexually active 
university students in the nationwide survey, only 29.6% reported 
that either they or their partner used a condom during their last 
sexual intercourse, and 27.9% reported that either they or their 
partner use a condom all the time. Gökengin and colleagues in 2003 
reported that 31.5% of sexually experienced students in a Turkish 
university reported having sex with different partners at irregular 
intervals and 38.8% never used a condom. Studies in South Africa 
and other sub-Saharan Africa countries have similarly found a high 
level of HIV-risk behaviours among university students (Katjavivi & 
Otaala, 2003). 

Perception of risk is a key component of both the health belief model 
(Janz & Becker, 1984) and the theory of reasoned action (Ajzen & 
Fishbein, 1980). Both frameworks have been widely used in the 
planning of HIV prevention interventions. An important aspect of 
perceived threat is whether the perception of threat creates worry 
(Ijadunola, Abiona, Odu & Ijadunola, 2007). This may be a strong 
motivating factor for behavioural change, particularly if the individual 
perceives control over the risk behaviour (Witte, Berkowitz, & 
Cameron, 1998). The tendency to systematically underestimate 
personal risk, termed optimistic bias (Eiser, 1986), and treating HIV 
infection as a distant possibility (Macintyre, Rutenberg, Brown, & 
Karim, 2004) have been reported among college students. 

While a number of studies on the HIV-related sexual behaviours of 
students enrolled in US (Prince & Bernard 1998; Opt & Loffredo 
2004; Opt & Loffredo, 2007), South African (Macintyre, Rutenberg, 
Brown, & Karim, 2004; Tenkorang, Rajulton, & Maticka-Tyndale, 
2008; Maharaj & Cleland, 2008) and Turkish (Özcebe, 2002; Ungan, 
& Yaman, 2003; Gökengin et al., 2003) universities/colleges have 
been published, transnational comparative studies are scarce.  

The objectives of this study were to assess and compare HIV risk 
behaviours and perception of the risk of HIV infection among 
university students in US, South Africa and Turkey. The three 
countries were selected because of their cultural, religious and 
ethnic differences. South Africa like the US, is ethnically diverse with 
whites, blacks, Asians and other races. On the other hand, Turkey 
is predominantly white, but other races exist. South Africa has the 
largest HIV epidemic in the world (5.7 million cases) and current 
data indicate no reduction in HIV risk behaviours in that country 
(UNAIDS, 2008). South Africa and the US are predominantly 
Christian nations. Turkey is an Islamic nation with strongly held 
cultural, religious and moral values, which according to recent reports 
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might be weakening. We hypothesised that the risk behaviours 
would be different in the three countries and that risk perceptions 
would be uniformly poor. These hypotheses are premised on the 
feeling of invincibility in the psychological developmental process of 
young people universally (Christine & Viner, 2005).

Methods
Sample 
Participants for this cross-sectional study were recruited from two 
major public universities in South Africa, and one each from US and 
Turkey. The sample included 2 006 student volunteers from various 
academic disciplines in the four universities. The breakdown was US 
390 (19.4%), Turkey 521 (26.0%) and South Africa 1 095 (54.6%).  
More students from South Africa participated in the study because 
two universities indicated interest in the study and were therefore 
accommodated. At each of the universities courses were randomly 
selected from university-wide required/general education courses, 
and the instructors of the selected classes were contacted. The 
student volunteers who participated in the study were those enrolled 
in the classes taught by the instructors who provided consent for the 
survey to be administered in their classes. Following the instructors’ 
consent, information about the study and data collection date was 
provided to the students. 

The mean age of the study participants was 23.0 (+7.1) years for US, 
21.7 (+2.1) years for Turkey, and 21.2 (+2.6) years for South Africa. 
The majority of the students (US 87.6%, Turkey 88.7% and South 
Africa 97.2%) attended school full-time. About half (US 46.3%, 
South Africa 48.5%) of the students in the US and South African 
universities had been in school for more than 2 years, while 73.5% 
of the students in the Turkish university had been in school for more 
than 2 years. The majority (US 76.4%, Turkey 44.2%, and South 
Africa 64.4%) of students in the sample lived off-campus. 

Research questionnaire
The investigators adapted survey instruments (Carey & Schroeder, 
2002; Shrum, Turner, & Bruce, 1989; CDC, 1995; National Center 
for Health Statistics, 1992) that have been tested and used to conduct 
college-based surveys of HIV/AIDS knowledge, attitudes, beliefs 
and behaviour surveys. Authors selected relevant items from the 
instruments. The questionnaire sought demographic information, 
HIV knowledge and attitude, HIV-related risk behaviour and 
perception of risk. In this manuscript, only the data relating to sexual 
risk behaviours and perception HIV risk are presented. 

We evaluated the readability and test re-test reliability of the 
questionnaire used for this study by administering the instrument on 
two occasions, within a 2-week interval, to 219 university students 
in the USA (N=66), Turkey (N=53) and South Africa (N=100). The 
instrument’s readability evaluation revealed a Flesch-Kincaid score 
(literacy difficulty level of the questionnaire) of 8.4, indicating that 
respondents would need an eighth grade reading level to understand 
the survey. The test re-test reliability coefficients were generally high 
for the demographic information (0.893 - 0.997), HIV risk sexual 
behaviour (0.738 - 0.996) and the alcohol and drug use (0.562 - 
1.000) subscales. Much lower test re-test reliability was obtained 
for the HIV/AIDS attitudes and beliefs (0.32 - 0.80), and sources of 
information about HIV/AIDS (0.370 - 0.892) subscales. We found no 

discernible difference in the reliability data among the respondents 
from the three countries.

Measures
We defined HIV-risky sexual behaviours as multiple numbers of 
sexual partners and inconsistent or non-use of condoms, and sexual 
experience as past or current participation in sexual intercourse. 
Consistency of condom use was assessed by the question: ‘During 
the past 30 days, how often did you or your partner use a condom?’ 
Always was scored 0, any other answer was scored 1 (risky sex). 
To assess consistency of condom use among sexually experienced 
individuals who did not have sex within the 30 days prior to the 
study, the answer from another question, i.e. ‘The last time you had 
sexual intercourse, did you or your partner use a condom?’ was 
used. 

Self-perception of HIV risk was assessed by the question ‘What 
are the chances that you might catch HIV? Would you say there is 
no chance, a moderate chance or a good chance?’ For the analysis, 
‘moderate or good chance’ was scored as 1, and no chance or don’t 
know were scored as 0. In our analysis, low perception is defined as 
‘no chance’ and high perception as ‘moderate/good chance’.

Procedure
Approval to carry out the study was obtained from the Institutional 
Review Board (IRB) in the participating universities. Following 
instructors’ consent, information about the study and data collection 
date was provided to students. On the scheduled data collection 
dates, a recruitment script which explained the purpose, significance, 
benefits and potential risks of the study was read to the students. An 
informed consent script was then read to students who were willing 
to participate. The script emphasised the anonymity and voluntary 
nature of the survey. The student volunteers completed a paper and 
pencil survey. 

Data analysis
In our analysis of the data, we excluded married students because 
the variables ‘inconsistent condom use’ and ‘non-condom use last 
sex’ may not apply to married students. Research has demonstrated 
differences in sexual behaviour and risk perception between males 
and females (Macintyre, Rutenberg, Brown, & Karim, 2004; Akwara, 
Madise, & Hinde, 2003; Varga, 2003; Harrison, Xaba, & Kunene, 
2001). Since research has demonstrated   gender differences, analysis 
was conducted separately for each gender. Five (1 US and 4 Turkish) 
students who did not indicate a gender were excluded, leaving a total 
of 1 919 students on which the analysis was done. 

Data were analysed with SPSS software version 16 for Windows. 
We conducted univariate, bivariate and multivariate analysis. 
Multivariate analysis was conducted through the use of binary 
logistic regression as our outcome variables (engagement or non-
engagement in high-risk sexual behaviour and low- or high-risk 
perception) were binary in nature. The model was built on from 
knowledge of factors that may potentially be associated with risky 
sexual behaviour from extant literature as well as the result of our 
bivariate analysis, in line with the recommendations of Harrell and 
colleagues (1996). Alpha level of less than 0.05 was regarded as being 
statistically significant for the associations. 
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To determine the level of agreement between sexual risk behaviour 
and HIV risk perception, we calculated the kappa statistic — a 
measure that corrects for chance agreement. Interpretation of the 
kappa statistic was based on the work of Byrt (1997), which classifies 
value of -1.0 to 0.0 as ‘no agreement’ and specifies the following cut-
offs for various levels of agreement: 0.2 = poor, 0.4 = slight, 0.6 = 
fair, 0.8 = good, 0.92 = very good and values beyond 0.92 (to the 
maximum of 1) as ‘excellent’ agreement.

Results
Sample demographic characteristics 
The demographic characteristics of the study participants are 
presented in Table 1. As expected, there were significant differences 
in the racial/ethnic composition of the participants from the three 
countries. Females constituted 65.7% of the sample; the breakdown 
by country was US 69.1%, Turkey 64.7% and South Africa 64.9%. 
Among female students the mean age was 23.1 (+7.3) years for US, 
20.3 (+3.9) years for Turkey, and 21.8 (+2.8) years for South Africa. 
For the male students, the mean age was 22.8 (+5.3) years for US, 
22.4 (+2.5) years for Turkey, and 21.8 (+2.7) years for South Africa. 
Statistically significant differences were observed among female 
students (p=0.009) and male students (p=0.037) from the three 
countries. A significantly higher proportion of Turkish students 
had been in school for more than 2 years compared to their US and 
South African counterparts (p<0.001). 

Sexual experience and sexually-related risk  
behaviours 
Female sexual behavioural pattern
A significantly lower proportion (10.5%) of Turkish students reported 
previous sexual experience compared with US students (84.5%) 
and South African students (47.9%) (p<0.001) (Table 2). Turkish 
students (OR=0.22, CI=0.13 - 0.35) and South African students 
(OR=0.17, CI=0.12 - 0.25) were less likely than US students to report 
previous sexual experience. Among the sexually experienced, over a 
quarter (27.6%) of the US female students compared with 2.1% of 
South African students and none of the Turkish students had their 
first sexual experience before the age of 15 years (p<0.001). South 
African students (OR=0.06, CI=0.03 - 0.13) were less likely than US 
students to report sexual debut before the age of 15 years.  

As shown in Table 2, statistically significant differences exist among 
female students from the three countries in terms of engaging in 
specific HIV-related sexual behaviours. About 83% of the US female 
students reported having multiple sexual partners in the previous 3 
months compared with 58.6% of Turkish and 79.9% of South African 
students (p=0.01); Turkish (OR=0.30, CI=0.13 - 0.67) and South 
African (OR=0.83, CI=0.53 - 1.29) students were less likely than US 
to report having multiple sexual partners in the previous 3 months. 
Thirty-eight per cent of US, 77.4% of Turkish and 58.1% of South 
African female students reported that they or their partner did not 

Table 1. Selected demographic characteristics of the sample

Females Males
United States
(N=251)

Turkey
(N=324)

South Africa
(N=685)

p-value United States
(N=112)

Turkey
(N=177)

South Africa
(N=370)

p-value

Age in years  
Mean (+ SD)

23.1 (7.3) 23.0 (3.9) 21.8 (2.8) 0.009a 22.8 (5.3) 22.4 (2.5) 21.8 (2.7)  0.037b

Race/ethnicity (%)
  White
  Black
  Hispanic/Latino*
  Asian/Pacific Islander
  Other

4.0
84.5
7.6
0.4
3.6

65.5
0.6
1.9
20.8
11.2

41.9
14.9
19.9
22.2
1.2

<0.001
10.8
72.1
9.0
0.9
7.2

63.5
1.2
2.9
15.9
16.5

5
3.0
16.2
18.4
11.1
1.4

<0.001

Number of years enrolled (%)
  2 or less
  > 2

54.6
43.6

25.0
75.0

51.1
48.9

<0.001 47.3
52.7

27.7
72.3

52.2
47.8

<0.001

Attendance (%)
  Full-time
  Part-time

87.6
12.4

90.4
9.6

97.2
2.8

<0.001 88.4
11.6

85.2
14.8

97.3
2.7

<0.001

Residence (%)
  On campus
  Off campus

19.9
80.1

48.9
51.1

32.3
67.7

<0.001 31.3
68.8

35.0
65.0

41.9
58.1

0.075

Religion (%)
  Christian
  Muslim 
  Atheist
  Other

0.0
57.1
10.7
32.1

33.8
4.3
24.4
37.5

<0.001 2.2
82.0
11.2
4.5

33.3
4.8
19.8
42.1

<0.001

a F=4.77     
 b F=3.33
* Coloured race in South Africa refers to individuals of mixed race who possess some sub-Saharan African ancestry, but not enough to be considered black under the law of South Africa.
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use a condom during last sex (p<0.001); Turkish (OR=6.38, CI=2.50 
- 16.30) and South African (OR=2.23, CI=1.56 - 3.19) students were 
more likely than US students to report that they or their partner 
used a condom last sex.  Fifteen per cent of US, 36.7% of Turkish, 
and 19.5% of South African female students reported that they used 
alcohol or illegal drugs the last time they had sex (p=0.001); Turkish 
(OR=3.18, CI=1.38 - 7.32) and South African (OR=1.33, CI=0.83 - 
2.13) students were more likely than US students to report alcohol 
or drug use last sex. 

Male sexual behavioural pattern
Among the males, 80.4% of the US students compared with 53.7% 
of Turkish and 73.8% of South African students reported previous 
sexual experience (p<0.001). Turkish (OR=0.28, CI=0.16 - 0.49) and 
South African (OR=0.69, CI=0.41 - 1.16) male students were also 
less likely than US students to report previous sexual experience. A 

third (31.1%) of US, 9.7% of Turkish and 10.6% of South African 
students had their sexual debut before the age of 15 years (p=0.008) 
(Table 2). Turkish (OR=0.24, CI=0.11 - 0.54) and South African 
(OR=0.26, CI=0.15 - 0.47) students were less likely than US students 
to report sexual debut before the age of 15 years. As Table 2 further 
shows, 80.7% of US, 59.1% of Turkish and 70.1% of South African 
students reported having multiple sexual partners in the 3 months 
prior to the study (p<0.001). Turkish (OR=0.35, CI=0.17 - 0.69) and 
South African (OR=0.26, CI=0.15 - 0.47) students were less likely 
than US students to report having multiple sexual partners in the 
previous 3 months. 

Significant differences were also observed in other HIV sexual risk 
behaviours. About half (53.3%) of US, 69.0% of Turkish, and 65.9% of 
South African male students reported not using a condom during last 
sex (p=0.007). Turkish (OR=2.39, CI=1.26 - 4.53) and South African 

Table 2. Sexual behaviours and HIV risk self-perception among American, Turkish and South African  
university students

Females Males
Sexual behaviour  (%)a Odds ratio (95% CI) p-value (%)a Odds ratio (95% CI) p-value
Sexual experience
  United States
  Turkey
  South Africa

84.5
10.5
47.9

1
0.22 (0.13-0.35)
0.17 (0.12-0.25)

<0.001
80.4
53.7
73.8

1
0.28 (0.16-0.49)
0.69 (0.41-1.16)

<0.001

Sexual debut before 15 years of age
  United States
  Turkey
  South Africa

27.6
0.0
2.1

1
0.00
0.06 (0.03-0.13)

<0.001
31.1
9.7
10.6

1
0.24 (0.11-0.54)
0.26 (0.15-0.47)

0.008

Multiple sexual partners within past 3 months
  United States
  Turkey
  South Africa

82.8
58.6
79.9

1
0.30 (0.13-0.67)
0.83 (0.53-1.29)

0.010
80.7
59.1
70.1

1
0.35 (0.17-0.69)
0.56 (0.31-1.03)

<0.001

Condom use last sex
  United States
  Turkey
  South Africa

38.2
77.4
58.1

1
6.38 (2.50-16.30)
2.23 (1.56-3.19)

<0.001
53.3
69.0
65.9

1
2.39 (1.26-4.53)
1.90 (1.16-3.09)

0.007

Consistent condom use in last 30days
  United States
  Turkey
  South Africa

81.7
71.0
73.5

1
2.31 (0.92-5.83)
1.86 (1.19-2.92)

0.069
70.0
83.3
69.6

1
0.61 (0.29-1.31)
1.45 (0.83-2.55)

0.035

Use of alcohol/drug at last sexual intercourse 
  United States
  Turkey
  South Africa

15.0
36.7
19.5

1
3.18 (1.38-7.32)
1.33 (0.83-2.13)

0.001

8.9
35.2
27.5

1
5.85 (2.51-13.67)
3.86 (1.78-8.37)

<0.001

Risky sexual behaviour
  United States
  Turkey
  South Africa

88.1
61.3
87.5

1
0.21 (0.09-0.49)
0.95 (0.56-1.61)

<0.001
85.6
68.8
81.0

1
0.37 (0.18-0.78)
0.72 (0.37-1.39)

0.012

High self-perception of HIV risk
  United States
  Turkey
  South Africa

40.0
25.8
54.3

1
 0.52 (0.22-1.22)
1.78 (1.25-2.53)

<0.001
36.7
23.7
52.0

1
0.54 (0.28-1.02)
1.87 (1.15-3.06)

<0.001

   a Per cent of sexually experienced students in each country reporting the behaviours.
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(OR=1.90, CI=1.16 - 3.09) students, like their female counterparts, 
were more likely than US students to report that they or their 
partners used a condom at last sex. While there were no significant 
differences in consistency of condom use among females (p=0.069), 
differences among male students were significant (p=0.035). Over 
two -thirds (70.0%) of US, 83.3% of Turkish, 69.6% of South African 
male students reported inconsistent condom use in the last month 
(p=0.035); while South African male students were more likely 
(OR=1.45, CI=0.83 - 2.55) to report consistent condom use than US 
students, Turkish male students were less likely (OR=0.61, CI=0.29 
- 1.31). As with female students, the use of alcohol and illegal drugs 
in the context of sex was more prevalent among Turkish and South 
African students: 8.9% of US, 35.2% of Turkish, and 27.5% of South 
African male students reported using alcohol or illegal drugs during 
last sex (p<0.001). Turkish (OR=5.86, CI=2.51 - 13.67) and South 
African (OR=3.86, CI=1.78 - 8.37) students were more likely than 
US students to report alcohol or drug use during last sex. 

HIV-related sexual behaviour among males and females
Overall, 88.1% of US female students, 61.3%% of Turkish female 
students and 87.5% of female South African students met our 
defined criteria of engaging in risky sexual behaviour, i.e. ‘defined 
criteria of engaging in risky sexual behaviour (multiple number of 
sexual partners and inconsistent or non-use of condoms’. Turkish 
(OR=0.21, CI=0.09 - 0.49) and South African (OR=0.95, CI=0.56 - 
1.61) female students were less likely than US students to engage in 
risky sexual behaviour (p<0.001). A similar picture is seen among 
male students: 85.6% of US male students, 68.8% of Turkish male 
students and 81.03% of female South African students met our 
defined criteria of engaging in risky sexual behaviour (p=0.012). 
Turkish (OR=0.37, CI=0.18 -0.78) and South African (OR=0.72, 
CI=0.37 - 1.39) male students were less likely than US students to 
engage in risky sexual behaviour. When male and female students 

in each country were compared, we found no significant differences 
in engaging in HIV sexual risk behaviours among students in US 
(p=0.54) and Turkey (p=0.44), while South African male students 
were almost twice (OR=1.65) more likely than female students to 
engage in risky sexual behaviours (p=0.027). 

HIV risk perception and relationship to sexual behaviour
Self-perception of HIV risk is reported in Table 2. There were 
significant differences in perception among students in the three 
countries: 40.0% of US, 25.8% of Turkish, and 54.3% of South 
African female students reported that they considered themselves 
to have a moderate to good chance of being infected with HIV 
(p<0.001). South African female students were more likely 
(OR=1.78, CI=1.25 - 2.53) to report high perception of HIV risk 
than US students, while Turkish female students were less likely 
(OR=0.52, CI=0.22 - 1.22). The picture was the same among male 
students, with 36.7% of US, 23.7% of Turkish and 52.0% of South 
African students reported moderate to good perception of HIV 
risk (p<0.001). South African male students were more likely 
(OR=1.87, CI=1.15 - 3.06) to report high perception of HIV risk 
than US students, while Turkish female students were less likely 
(OR=0.54, CI=0.28 - 1.02). Overall, a lower proportion of male 
students in all three countries perceived themselves to have a 
moderate to good chance of HIV infection. 

Table 3 shows the relationship between risky sexual behaviour 
and HIV risk self-perception. Agreement between risky behaviour 
and perception of risk was generally poor. As a group, US students 
showed the highest agreement level (p=0.005). 

Discussion
Most HIV infections among young people occur through sexual 
intercourse. Current estimates indicate that between 5 000 and 6 000 

Table 3. Comparison of sexual behaviours and HIV risk perceptions among study participants

Country/gender Sexual behaviour  HIV risk perception Kappa statistic p-value
  Low (%) High (%)
US/male Non-risky 100 0 0.178 0.003
 Risky 57.1 42.9

Turkey/male Non-risky 79.3 20.7 0.031 0.650
 Risky 75.0 25.0 

SA/male Non-risky 50.0 50.0 0.016 0.747
 Risky 47.5 52.5 

US/female Non-risky 72.0 28.0 0.050 0.192
 Risky 58.4 41.6 

Turkey/female Non-risky 83.3 16.7 0.128 0.355
 Risky 68.4 31.6 

SA/female Non-risky 43.9 56.1 -0.010 0.802
 Risky 46.0 54.0 

US/total Non-risky 81.6 18.4 0.089 0.005
 Risky 58.2 41.8 

Turkey/total Non-risky 80.5 19.5 0.050 0.392
 Risky 73.8 26.2 

SA/total Non-risky 47.3 52.7 0.004 0.907
 Risky 46.7 53.3

US = United States; SA = South Africa.
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young people globally are infected with HIV daily, mostly through 
unprotected sexual intercourse (UNAIDS, 2006). Therefore, 
understanding HIV-related risky sexual behaviours and perception 
of risk among young people is critical to designing interventions to 
stem the tide of new infection among the population. University 
students represent a particularly vulnerable group in terms of HIV-
related sexual risk behaviour because of opportunities offered by the 
university environment that engender sexual risk taking.

In this study, which examined HIV-related sexual risk behaviours 
and perception of risk among university students in US, Turkey and 
South Africa, we sought to look for differences in patterns of sexual 
risk taking and possible similarity in risk perception. A significantly 
lower percentage of Turkish students were sexually experienced 
compared with their US and South African counterparts. There 
were also significant differences in age at sexual debut among the 
study participants. Early sexual debut has been associated with 
HIV-related risk factors like multiple partners, unprotected sex and 
alcohol use in the context of sexual intercourse (Klanger, Tyden, & 
Ruusuvaara, 1993; DeHovitz et al., 1994). The highest proportion of 
sexually experienced participants who had their sexual debut before 
the age of 15 years was among US male students and lowest was 
among female Turkish students. In each of the three countries, a 
higher proportion of sexually experienced male students reported 
early sexual debut compared with female students. This finding 
may be indicative of exceptions to the generally held view that girls 
mature faster than boys and are therefore more likely to have earlier 
sexual debut compared with boys. 

Having multiple sexual partners is a recognised risk for HIV infection. 
There were significant differences in the proportion of both male and 
female students from the three countries. The highest percentage of 
students reporting multiple partners was among US students, while 
Turkish students had the lowest. The rates of multiple partnerships 
are higher than in previous studies (CDC, 2006; Gökengin et al., 
2003). This observation may indicate previous underreporting by 
students. It may also be because our measure of multiple partnership 
combined heterosexual and same-sex partnerships to the extent that 
an individual who had one male and one sexual female partner in 
the previous 3 months is coded as engaging in multiple partnership. 
Most of the previous studies had looked at heterosexual and same-
sex partnerships separately. 

There were also differences in condom use among students in the 
three countries. A higher proportion of male and female students 
from Turkey reported that they or their partner used a condom the 
last time they had sex. The lowest proportion was among US male 
and female students. While high last-sex condom use rate among 
Turkish students might indicate a permeation of HIV prevention 
messages among them, the high inconsistent condom use rate 
negates this. Among all groups, male South African students had 
the highest percentage reporting inconsistent condom use. There 
were also interesting gender differences in sexual behaviour among 
students in the three countries. Among US students there was 
a lower proportion of males reporting multiple sexual partners, 
higher proportion reporting that they or their partner used condom 
last sex, and a lower proportion reporting inconsistent condom use. 
Overall among US students a higher percentage of female students 
meet our defined criteria of engaging in risky sexual behaviour 

compared with their male colleagues. However, the differences were 
not statistically significant. For Turkish students, a lower percentage 
of females reported multiple sexual partners, higher percentage 
reporting that they or their partner used a condom at last sex, and 
a lower percentage reported inconsistent condom use. A higher 
proportion of male Turkish student met our defined criteria for 
engaging in risky sexual behaviour than their female counterparts. 
The gender difference in engagement in risky sexual behaviours 
among Turkish students was also not statistically significant. Among 
South African students, males had a lower percentage reporting 
multiple sexual partners, a higher percentage reporting that they 
or their partner used a condom at last sex, and a lower percentage 
reporting inconsistent condom use. A statistically significant 
difference in engagement in risky sexual behaviours was observed 
among South African students, with a higher proportion of female 
students meeting our defined criteria for engaging in risk sexual 
behaviour compared with their male counterparts.

These gender differences may be indicative of gender roles in 
each of the three countries. In both US and South Africa women 
are exposed to sexual activity at young ages and have access to 
sexual materials, while in Turkey socio-cultural and moral norms 
limit exposure to sexual material and sexual activity for students, 
particularly female students, who are expected to keep the honour 
of their families. With the finding that a higher proportion of 
female students in US and South Africa engage in HIV sexual risk 
behaviour, it is no surprise that the highest rates of new infections 
in both countries are among women. Students in both countries 
largely stay off-campus and their sexual behaviour may mirror that 
of their communities.  

We found a low perception of HIV risk among US and Turkish 
students. The percentages of South African male and female students 
perceiving themselves to be at risk for HIV infection are higher than 
their US and Turkish counterparts. There is no agreement between 
engaging in risky sexual behaviour and self-perception of HIV risk 
among South African female students, while agreement is poor for 
US male and female students, Turkish male and female students, and 
South African male students, as reflected in Kappa statistic values 
(Table 3). Therefore, not only do a higher proportion of South African 
female students have a high HIV risk profile, there is no agreement 
between their behaviour and their perception of HIV risk, a situation 
that connotes disaster. The tendency to systematically underestimate 
personal risk, termed optimistic bias, (Eiser, 1986) and to treat HIV 
infection as a distant possibility (Macintyre, Rutenberg, Brown, & 
Karim, 2004) reported among college students is very evident in our 
findings. This optimistic bias means the students might not have any 
motivation to adopt HIV preventive behaviour. 

The use of technology has improved communication and information 
delivery on college campuses worldwide. Advantage can be taken of 
the medium that student television broadcasts, blogs, listserv and 
newspapers provide to disseminate HIV prevention messages. This 
will probably be more effective in the US because of wider access. The 
HIV prevention messages should highlight HIV/AIDS prevalence 
rates and the poor perception of risk among students worldwide, 
and emphasise the importance of condom use and minimising 
the number of sexual partners. In addition, free condoms can be 
provided in student service and health centres on the university 
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campuses in the US and South Africa. In Turkey, where this may be 
religiously and culturally acceptable, student social networks can be 
used for condom distribution.

This study has several limitations and caution must be exercised in 
generalising the result of this study.  First, the inherent bias due to 
underreporting of behaviours as a result of the social desirability 
phenomenon cannot be ruled out in this study as a result of 
the use of self-administered questionnaires. Secondly, because 
the universities that participated in the study were locations of 
convenience and the students who participated were volunteers, 
their HIV risk behaviours and perception of HIV risk may not 
be representative of the student population in each country. 
Thirdly, because this was a survey, the contexts in which the HIV 
risk behaviours occurred could not be explored. It is therefore 
recommended that qualitative studies that examine the contextual 
factors involved in the engagement in HIV risk behaviours among 
students in all the three countries be carried out.  

Conclusion
We found high levels of HIV high risk behaviours among students 
in the US, Turkey and South Africa. Although the HIV risk 
behaviour of Turkish students was lower than that for the US and 
South Africa, it may be indicative of the erosion of socio-cultural 
and moral norms. We found poor agreement between engaging 
in HIV high-risk sexual behaviour and perception of HIV risk 
among the students. It is plausible that the students might not be 
motivated to take measures or adopt behaviour to prevent them 
from being infected with HIV. Perceived threat is recognised as a 
strong motivating factor for behavioural change, particularly if the 
individual perceives control over the risk behaviour. Recognition of 
the poor perception of HIV risk among university students should 
be an important consideration in the planning and implementation 
of prevention programmes targeting this population in each of these 
countries.  
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 Résumé
Des études antérieures ont montré que dans les tentatives pour prévenir le VIH, les efforts d’éducation sanitaire modifiaient peu la 
fréquence d’utilisation d’un préservatif. C’est peut-être parce que l’éducation ne parvient pas à cibler les obstacles liés au changement de 
comportement. La présente étude pilote contrôlée a tenté de savoir si l’inoculation psychologique (IP) réduit ou non ces obstacles dans 
l’utilisation de préservatifs masculins. Vingt-deux femmes nigérianes contaminées par le VIH ont été désignées pour recevoir au hasard 
un PI ou une éducation sanitaire (témoin). Dans le cas du PI, les femmes ont appris à réfuter des phrases reflétant des barrières contre 
l’utilisation du préservatif, alors que les témoins ont appris à utiliser des préservatifs et les conséquences de leur non-utilisation. Les 
obstacles pour l’utilisation du préservatif, le sentiment d’efficacité personnelle à négocier l’utilisation du préservatif avec des partenaires 
et le réel taux d’utilisation du préservatif ont été auto-déclarés avant et une semaine après les interventions. Les résultats ont révélé 
que c’est seulement dans le groupe d’IP qu’il y avait eu des augmentations statistiquement significatives dans le sentiment d’efficacité 
personnelle à négocier l’utilisation du préservatif, et dans la réductions des obstacles concernant la motivation, la satisfaction sexuelle et 
les partenaires. Les témoins n’ont signalé aucun changement statistiquement significatif. Toutefois, le taux réel d’utilisation du préservatif 
est resté inchangé dans les deux groupes. Ainsi, il est possible de mener des interventions d’IP dans un échantillon de patients atteints 
du VIH et originaires d’Afrique. En outre, l’IP peut réduire les obstacles cognitifs pour l’utilisation du préservatif, alors que les efforts 
de politique sanitaire n’apportent guère de changement au cours du temps dans les résultats. Si les conclusions de cette étude pilote sont 
les mêmes avec de plus grands échantillons avec davantage de suivis, elles pourraient éventuellement avoir des implications pour la 
prévention du VIH dans plusieurs régions du monde.

Mots clés: Inoculation psychologique, utilisation du préservatif, VIH, obstacles, Afrique.

Abstract
Past studies have shown that in attempts to prevent HIV, health education yields little change in condom use. The reason may be that 
education fails to target barriers for changing behaviour. The present controlled pilot study tested whether psychological inoculation 
(PI) reduces such barriers for using male condoms. Twenty-two Nigerian women with HIV were randomly assigned to receive PI or 
health education (control). In the PI condition, women learned to refute sentences reflecting barriers against condom use, while controls 
learned how to use condoms and the consequences of their non-use. Barriers for condom use, self-efficacy to negotiate condom use 
with partners and actual condom use were self-reported before and one week after interventions. Results revealed that only in the 
PI group were there statistically significant increases in condom use negotiating self-efficacy and reductions in barriers concerning 
motivation, sexual satisfaction and partners. Controls reported no statistically significant changes. However, actual reported condom use 
was unchanged in both groups. Thus, it is feasible to conduct PI interventions in an African sample of HIV patients. Furthermore, PI can 
reduce cognitive barriers for condom use, while health education yields little changes in such outcomes over time. If replicated in larger 
samples with longer follow-ups, these findings could eventually have implications for HIV prevention in several world regions. 

Keywords: Psychological inoculation, condom use, HIV prevention, barriers, Africa.
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Introduction
Human immunodeficiency virus (HIV) and its clinical 
manifestation of acquired immune deficiency syndrome (AIDS) is 
a major cause of death worldwide. Currently, 33 million people are 
living with HIV/AIDS globally, of whom 67% live in Africa alone 
(UNAIDS, 2008a). While there have been tremendous advances 
in the understanding of the biology and treatment of HIV/AIDS, 
the main cause of its spread in developing countries is unsafe 
sexual behaviour (Beorma, Gregson, Nyamukapa & Urassa, 2003). 
The latter includes multiple factors such as early debut of sexual 
relations, multiple partners and premarital sex. However, a leading 
underlying cause is non-use of condoms (Schmid et al., 2004). 
Furthermore, condoms, when used consistently, where found to 
reduce the incidence of HIV by 80% (Weller & Davis, 2001), a 
testimony of the importance of condoms for global public health. 
Current estimates suggest that more women than men are now 
infected by HIV in sub-Saharan Africa (Halliman, 2004 ; UNAIDS, 
2008b). However, given that in many African societies women’s 
social status is lower than men’s (Obbe, 1980), there is urgency to 
develop ways to increase women’s self-efficacy to practise safe sex, 
especially among sexually active African women. 

A focus on women in Nigeria is particularly important given their 
increasing infection rates, and since they particularly may be 
negatively affected by the stigma and discriminated against due 
to being HIV positive. Furthermore, Nigerian women with HIV 
deserve special attention since they are likely to die prematurely of 
AIDS, and since they carry a major part of the burden of caregiving 
for other members of the family who may also have been infected 
with the disease (Olley, Ephraim-Oluwanuga, Lasebikan & Gureje, 
2006).

Most current intervention approaches for increasing safe sexual 
behaviour for HIV prevention include education and increasing 
awareness for the consequences of unsafe sex. However, awareness 
alone often does not change routine behaviours (Gidron 
& Hochberg, 2005). Furthermore, the effectiveness of such 
educational interventions in altering people’s actual condom use 
has been very limited (Van Rossen & Meekers, 2007). A meta-
analysis of 11 studies on educational interventions in schools, in 
which only three included condom use as an outcome, concluded 
that no educational intervention increased condom use (Gallant 
& Matika-Tyndale, 2004). Additionally, the cultural attitudes to 
condom use and to women, the economic constraints and political 
complexities call for an ‘African brand’ of HIV prevention, which 
takes into account such complexities (Govender, 2005 ; Nyamwaya, 
2003), to effectively empower African women. 

Studies in other health domains such as diabetes have shown that 
interventions based on psychological models of health behaviour 
are more effective than non-theoretically based interventions 
(Hampson et al., 2000). Of greater importance, most educational 
interventions in health domains in general and in HIV prevention 
specifically fail to address and change people’s cognitive barriers 
for behaviour change. In studies adopting the Health Belief Model, 
the most important predictor of condom use was perceived 
barriers for change (Volk & Koopman, 2001; Winfield & Whaley, 

2002), pointing at the potential importance of addressing barriers 
for increasing condom use. Multiple cognitive and social barriers 
for condom use have been identified including reduced sexual 
pleasure, trust in (or from) one’s partner and fear of male partner’s 
refusal (Bedimo, Bennet, Kissinger, & Clark, 1998; Nuwaha, Faxelid 
& Höjer, 1999). However, the existing literature cannot really fully 
separate the effects of psychosocial interventions versus health 
education as the former usually include some forms of health 
education as well. Nevertheless, adding psychological aspects (e.g. 
teaching to alter barriers) to health education interventions may 
possibly enhance their effects. 

One type of cognitive intervention that specifically aims to challenge 
and alter people’s cognitive and social barriers for adopting 
healthy behaviours is psychological inoculation (PI). PI was first 
introduced by McGuire (1961), who claimed that people who 
lack the capacity to refute social challenges will succumb to social 
messages encouraging them to adopt non-adaptive behaviours. In 
the PI intervention, people are exposed to challenging sentences 
which reflect reasons or barriers for not adopting a healthy 
behaviour (the ‘vaccine’). These barriers can stem from social or 
internal sources. They are then expected to systematically refute 
the sentences (reflecting an ‘antibody’ response), while receiving 
feedback on their performance. PI may be mapped on the ‘social 
norms’ and ‘self-efficacy’ components of cognitive models such 
as the Theory of Planned Behaviour. Furthermore, PI is very 
similar to elements from cognitive therapy or rationale emotive 
behaviour therapy (Sacks, 2004), including the ‘devil advocate’ 
technique and cognitive restructuring. Similar to those therapies, 
PI assumes that cognitions play a key role in human behaviour. 
However, PI emphasises that social pressures are the main source 
of such cognitions, and that people succumb to them since they 
do not have the ability (‘antibodies’) to refute such pressures. 
Finally, unlike typical cognitive therapies, PI specifically focuses 
on beliefs which underlie daily behaviours (e.g. smoking, physical 
activity), as is applied mainly to mentally ‘normal’ individuals, not 
to psychopathology. 

To date, most studies testing the effects of PI involved adolescents. 
In a review of studies, PI was found in most studies to be better 
than health education (used as a control group) in preventing 
smoking, joining a drunk driver and other adverse outcomes 
(Duryea, Ransom & English, 1990). While health education can be 
conceptualised as a partial ‘inoculation’ as well because it exposes 
people to knowledge and skills related to healthy behaviour, it 
usually does not train people to systematically reject or refute 
challenges against adopting healthier behaviours. PI precisely does 
that. However, to the best of our knowledge, the effects of PI were 
never systematically tested in the context of HIV and condom use. 
Furthermore, barriers to condom use are often cultural (Sunmola, 
2001), hence they require a specific study in each culture, e.g. in 
the Nigerian context. The purpose of this preliminary study was 
therefore  to test the effects of PI versus health education (control) 
on cognitive barriers and self-efficacy to negotiate about condoms 
and on self-reported condom use. We hypothesised that PI will 
have stronger effects in altering these three outcomes than health 
education. 
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Methods
Participants
Twenty-two women diagnosed and treated for HIV at the Ogbere 
Oloba/Gbaremu Ona-Ara local government primary health care 
clinic in Ibadan, South West Nigeria, voluntarily took part in this 
study. To participate in the study women had to be 18 years or 
older, to be HIV positive, to understand English or Yoruba and 
to be capable of completing the questionnaires and consent forms 
alone. Those judged by the primary care team (local health care 
professionals and counsellors) as mentally stable and cognitively 
capable of participating in the study, took part. This sample size 
met our pre-study sample size calculations, where we anticipated 
an increase of 15 - 20% on the condom negotiation self-efficacy 
scale (see below) in the PI group, a statistical power of 0.80 and a 
statistical significance of p<0.05. 

Participants taking part in regular group meetings were approached 
and were provided information sheets and consent forms. 
Explanations were provided both in English and in Yoruba. All 
women provided informed consent and the study was approved by 
the ethics committee of the School of Health Sciences and Social 
Care at Brunel University, UK, and by the Local Action Committee 
for AIDS in Ona-Ara local government, Nigeria. 

Measures
Background information was obtained from women, and included 
their age, marital status, attained education level and religion. The 
outcome measures included two valid questionnaires and one simple 
direct question. The first measure was the condom negotiation self-
efficacy (CNSE) (Crosby et al., 2003) scale. This scale includes four 
items (e.g, Do you feel confident in your ability to persuade partners 
to use condoms?), each rated on a 5-point scale (0=strongly disagree, 
4=strongly agree). In the present study, the internal reliability of the 
CNSE scale was adequate (Cronbach’s α=0.81).
 
The second measure was the condom barriers scale (CBS) (St. 
Lawrence, Chapdeleine, Devieux & Bannon, 1999). The CBS 
includes 28 items, each rated on a five-point scale (0=strongly 
disagree, 4=strongly agree). It includes four subscales: Access-
related barriers (e.g. ‘Condoms cost too much’), motivational 
barriers (e.g. ‘When I use a condom, I feel less worried’; reverse 
coded), partner barriers (e.g. ‘If I suggested my partner use a 
condom, he will think I am accusing him of cheating’) and sexual 
satisfaction barriers (e.g. ‘Condoms change the climax or orgasm’). 
In the present study the internal reliability of the entire scale was 
high (Cronbach’s α=0.94). These two scales were not previously 
validated in African samples but were tested in black American 
women. Finally, we directly asked women how often they used 
a condom during the past week (0=rarely/never; 1=sometimes; 
2=always). 

Interventions
PI was provided individually and followed similar protocols as 
described by Duryea et al. (1990), with slight modifications. First, 
we developed challenging sentences for the first session, based on 
empirically-derived barriers and predictors of condom non-use 
from the scientific literature (e.g. ‘You can never get to climax with 
condoms’; ‘He is always angry with you every time you ask him to 

use a condom’; Mufune, 2005; Plummer et al., 2006). Women were 
provided each sentence, and asked to refute it. If they could not refute 
it, the sentence was slightly exaggerated, to be more absurd, to make it 
easier to refute. Women received feedback on their refutations from 
the researcher.  At the end of the first session women were asked 
to provide their own barriers for condom use. The second and last 
session then included challenging sentences based on individually 
tailored barriers. In the first session, women received 12 standardised 
challenging sentences, and in the second session, women received 
between five and eight challenging sentences, depending on their 
individual number of identified barriers. 

Controls were provided safe sex health education in a group 
format during two meetings. These included discussing the risks 
of unprotected sex, the benefits of using condoms, and how to 
use condoms. In previous studies testing the PI method, health 
education was also used as a comparison group or control group 
(Duryea et al., 1990), controlling for attention, expecting benefit 
and number of meetings. Each PI and control session lasted 
approximately 20 minutes.

Design 
This study used a quasi-experimental randomised controlled 
design, where women were randomly assigned to the PI or health 
education control group, using random numbers. The independent 
variables were group (PI, control; a between-subjects variable) and 
time (pre-, post-treatment measures; a within-subjects variable), 
while the dependent variables (outcomes) included condom use 
barriers, ability to negotiate with one’s partner about condom use, 
and the direct question concerning frequency of using condoms. 
However, by mistake, two of the participants were not randomly 
allocated to each group (hence the term quasi-experimental 
randomised controlled trial), yet the pattern of results remained 
similar with or without their inclusion. Since this was a preliminary 
trial, and in order to increase our statistical power, we report here 
the results with the data of those two participants. 

Procedure
As mentioned above, women thought to be cognitively suitable for 
the present study were recruited from the local government primary 
health care clinic in Ibadan. After receiving an explanation, women 
first provided their written informed consent. They then completed 
the assessments for background data and for baseline measures 
(condom use, barriers). These measures were administered to 
the sample one week following the second intervention session, 
to test for changes over time due to exposure to the PI or health 
education control group. The same researcher administered the 
questionnaires and interventions to women. Some women had to 
have the questionnaires read to them, due to literacy problems. 

Statistical analysis
We first established group equivalence at baseline, by comparing 
groups on baseline variables using t-tests for continuous variables 
and chi-square tests for categorical variables. We then used paired 
t-tests to examine change over time in each group separately on 
all three outcomes. This was repeated with non-parametric tests 
for dependent samples (in each group separately), to verify the 
robustness of our findings.  
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Results
Equality of groups at baseline
Table 1 depicts the background variables of participants in each 
group separately. No statistically significant differences were found 
between groups on age, education, religion or marital status (all 
ps>0.05).  Table 2 depicts the means (SD) of women in each group 
in relation to the three outcome variables, at baseline and post 
intervention. At baseline, there were no significant differences 
between groups on condom negotiation self-efficacy scores, total 
condom barriers scores or on actual reported use of condoms (all 
ps >0.05).

Effects of group on condom use negotiating self-
efficacy
Among controls, total self-efficacy for negotiating condom 
use tended to significantly increase with time from pre to post 
treatment (t(19)=2.01, p=0.075). In contrast, in the PI group there 
were statistically significant increases in reported self-efficacy for 
negotiating condom use (t(10)=2.47, p=0.033). 

Effects of group on condom use barriers 
Among controls, scores on satisfaction barriers tended to 
significantly decrease from pre to post intervention (t(9)=2.23, 

Table 1. Baseline characteristics of health education (control) and psychological inoculation  
(experimental) groups of Nigerian women with HIV

Variable Health education  PI
 Mean SD Mean  SD
Age 29.1 3.9 27.0  4.7

Education (%)
  No formal 20.0%  9.1%
  Primary 40.0%  54.5%
  Secondary 30.0%  36.4%
  Tertiary 10.0%  0.0%

Religion (%) 

  Christian 20.0%  18.2%   
  Muslim 80.0%  81.8%

Marital status (%)   
  Married 20.0%  18.2%
  Single 80%  81.8%

PI = psychological inoculation.

Table 2. Baseline and post-intervention scores of health education (control) and psychological inocula-
tion (experimental) groups of Nigerian women with HIV on outcome variables

Variable Health education  PI
 Mean SD Mean  SD
Pre-self-efficacy 7.1 4.5 7.4       4.5  
Post-self-efficacy 8.2! 4.9 9.9*       3.4
Pre-barriers - motivation 10.6 6.6 8.4       3.7
Post-barriers - motivation 10.2 6.6 6.6*      3.2
Pre-barriers - partner 23.6 11.7 21.9       11.8
Post-barriers - partner 17.8 11.9 13.7**        8.3
Pre- barriers - satisfaction 9.1 6.5 11.7        4.9
Post-barriers - satisfaction 8.3! 6.8 7.1**        4.5
Pre-barriers - access 8.5 5.3 7.2        3.5
Post-barriers - access 7.8 5.4 5.7!        2.8

Pre-condom use (%) 
  Rarely 20.0  9.1
  Sometimes 70.0  72.7
  Always 10.0  18.2

Post-condom use (%) 
  Rarely 10.0  0.0
  Sometimes 90.0  72.8
  Always 0.0  27.2

 PI = psychological inoculation; ! = p<0.10 from pre to post intervention; *  <0.05 from pre- to post-intervention; ** p<0.01 from pre- to post-intervention. 
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p=0.053). No other trends or significant changes were found in 
controls. In contrast, there were statistically significant reductions 
in the PI group in barriers for motivation (t(10)=2.25, p=0.048), 
in barriers for negotiating with partners (t(10)=3.26, p=0.009), 
in satisfaction barriers (t(10)=3.54, p=0.005) and a tendency for 
reduced barriers concerning access (t(10)=1.93, p=0.083). These 
results were corroborated with very similar results using paired 
non-parametric statistics (Wilcoxon signed ranks test; data 
not shown). Fig. 1 depicts the changes in the perceived barriers 
concerning sexual satisfaction and partners for each group. 

Effects of group on actual condom use
Finally, concerning actual condom use, there were no significant 
differences post intervention in percentages of participants 
using condoms between PI and control groups (p>0.05). When 
combining patients using condoms never and sometimes versus 
always, a nearly significantly higher percentage of PI patients 
(27.3%) reported using condoms always than controls (0%; 
X2(1)=3.18, p=0.074). Thus, as shown in Table 2, though not 
statistically significantly different, the pattern is in line with a 
seemingly better performance for the PI group. 

Discussion
This feasibility study aimed to preliminarily test the effects of PI versus 
health education in reducing barriers for condom use. To the best of 
our knowledge, this is the first systematic investigation of this issue 
in HIV+ patients, especially in an African sample. Though based on 
a small sample and on short-term outcomes, our results reveal that 
only in the PI group were there statistically significant increases 
in condom use negotiation self-efficacy and reductions in several 
cognitive/social barriers concerning condom use. Finally, a higher 
percentage of PI patients tended to report always using condoms, 
than controls, though this did not reach statistical significance.  In 
contrast, controls who received health education did not report 
statistically significant changes, though they also tended to slightly 
improve. However, no changes were seen in actual reporting of 
condom use in either group. Our findings support those of previous 
reviews suggesting that health education alone yields minor changes 
in condom use (Gallant & Matika-Tyndale, 2004) and that it does 
not address barriers for condom use (Sunmola, 2001). In contrast, 
PI, an intervention that specifically targets barriers for behaviour 

change, yielded important reductions in condom use barriers and 
tended to increase condom use. 

The lack of changes in reported actual condom use in both groups 
could have been expected since the sample was small and the time 
from the intervention to reassessment was only one week though 
PI patients showed a trend in the positive direction. In addition, 
the sample included HIV women on treatment, who though were 
sexually active, may restrict sexual activities; thus, one would not 
expect to find such effects on this outcome in this short period of 
time. A longer follow-up may be required to enable PI participants 
to enact their altered cognitive barriers on this actual behaviour, 
namely condom use. Thus, future studies need to test the effects of 
PI on actual condom use in a larger sample with a longer follow-up. 

The changes observed in the PI group in condom use negotiation 
self-efficacy are of potential importance since condom use self-
efficacy was found to predict condom use and sexual behaviour 
(Sieving et al., 1997). Furthermore, self-efficacy is often considered 
the most important predictor of behaviour change in social 
cognitive models (AbuSabha & Achterberg, 1997). The changes 
observed in the PI group in reducing barriers for sexual satisfaction 
and especially in reducing barriers for talking with one’s partner 
are potentially of tremendous importance, particularly in African 
societies. The entire topic of communicating and asking one’s 
partner to use a condom has been reported to elicit fears of anger 
and questions of trust on behalf of the partner in African samples 
(Bedimo et al., 1998; Nuwaha et al., 1999). Thus, to the extent 
that our findings are replicated in future, they may demonstrate 
a potential manner for inducing some changes in the complex 
interpersonal and social issues concerning condom use in certain 
parts of African culture. On the other hand, one must keep in 
mind the possibility that such a ‘new role’ on behalf of women (i.e. 
being more assertive concerning condom use) could elicit negative 
reactions (e.g. aggression) by some male partners in these societies. 
These issues require full attention in future studies.
 
This study included several limitations such as its small and 
selective sample and lack of follow-up. Furthermore, while the PI 
group received their intervention individually, controls received 
their sessions in a group format. Hence we cannot rule out the 
effects of extra individual attention provided to each PI participant, 
beyond the effects of PI alone, on the observed results. However, 
it may also be argued that controls may have received greater 
social support, having been treated in a group. Given the trends  
nevertheless observed in the control group, future studies need to 
test the effects of combining health education with PI on condom 
use. Finally, the same researcher administered the interventions and 
assessments, and was thus not blind to group status. Future studies 
must also test whether PI can increase actual condom use in larger 
and less selected samples of HIV patients and in people at risk for 
developing HIV, as a preventive measure. If successful, studies 
should also test the ultimate outcome, i.e. whether PI can possibly 
reduce the incidence of HIV better than health education alone. 
Clearly, PI is a real and simple form of empowering women, since 
it systematically trains them to find answers to and refute internal 
and external social pressures against condom use, demonstrated 
here by increasing negotiating self-efficacy and by reducing barriers 

Fig. 1. Changes in psychological inoculation (PI) versus health 
education (controls) on scores of condom use barriers concerning 
partner and sexual satisfaction.
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about condom use. Thus, these findings may have important future 
implications for HIV-prevention, if replicated and extended.  
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Abstract
This review provides a synthesis of the experiences of organisations providing psychosocial support for young people living with HIV 
(YPLHIV) from throughout the world. Little research exists on psychosocial support for YPLHIV, with many providers uncertain about 
how to address their complex needs. Eighty-six organisations were sent a survey containing 15 semi-structured, open-ended questions. 
Sixty-eight organisations from the United States, Europe, Africa, Asia, Latin America and the Middle East responded. The survey asked 
what challenges the organisation’s patient group face; what the organisational aims are; how, where and by whom psychosocial support is 
delivered; what types of psychosocial support have been effective and which have not; and what recommendations the organisation has 
for service provision and policy.  

Data were stratified by age of population, region of the world and whether youth were infected at birth or in adolescence. The problems 
and needs across groups were more consistent than disparate. Adherence to medication, disclosure of HIV status, issues relating to sex 
and lack of support networks are problems faced by all YPLHIV. Most organisations use a multi-disciplinary team of individuals to meet 
these needs, with particular emphasis on individual and group therapy, educational support, and skills-building programmes. 

The review stresses the importance of youth-centered and youth-led approaches that engage young people in the planning, implementation 
and evaluation of programmes. Organisations underlined the need for increased funding, capacity building and trained staff. They 
suggest that policy makers put more effort into understanding the distinctiveness of adolescence, particularly in the context of HIV, and 
challenge them to make longer-term commitments to funding and programme support. In order for organisations to provide better 
services, they need further evidence of effective solutions, programme guidance and support tools, and increased collaboration and 
communication with one another, and with policy-makers and donors. 

Keywords: HIV/AIDS, youth, psychosocial, interventions.

Résumé
Cette revue présente une synthèse des expériences d’associations du monde entier fournissant un soutien psychosocial pour les jeunes 
vivant avec le VIH (JVVIH). Peu de recherches sur le soutien psychosocial pour les JVVIH ont été réalisées, et de nombreux prestataires 
ne savent pas vraiment comment répondre à leurs besoins complexes. Quatre-vingt-six associations ont reçu un questionnaire contenant 
15 questions semi-structurées et ouvertes. Soixante-huit associations, des États-Unis, d’Europe, d’Afrique, d’Asie, d’Amérique latine et du 
Moyen-Orient, ont répondu. L’enquête a demandé quels sont les défis dans l’organisation de groupes de patients; quels sont les objectifs 
organisationnels; comment, où et par qui le soutien psychosocial est fourni; quels types de soutien psychosocial ont été efficaces et 
lesquels ne l’ont pas été; et quelles sont les recommandations de l’association concernant la mise à disposition et la nature de ce service.
  
Les données ont été stratifiées en fonction de l’âge de la population, de la région du monde et de la date de la contamination (à la naissance 
ou à l’adolescence). Les problèmes et les besoins des groupes étaient davantage cohérents que disparates. L’adhésion à la médication, la 
divulgation du statut VIH, les questions relatives au sexe et au manque de réseaux de soutien sont les problèmes rencontrés par tous les 
JVVIH. La plupart des associations utilisent une équipe multi-disciplinaire pour répondre à ces besoins, en mettant particulièrement 
l’accent sur la thérapie individuelle et de groupe, sur le soutien éducatif, et sur des programmes de renforcement des compétences.
 
La revue souligne l’importance des approches centrées sur les jeunes et menées par eux, qui les impliquent dans la planification, la mise 
en œuvre et l’évaluation des programmes. Les associations ont souligné la nécessité d’accroître le financement, les capacités d’accueil et 
le personnel qualifié. Ils suggèrent que les décideurs s’investissent davantage dans la compréhension de la spécificité de l’adolescence, 
en particulier dans le contexte du VIH; et les mettent aux défis de prendre des engagements à plus long terme pour le financement et le 
soutien du programme. Pour que les associations fournissent de meilleurs services, elles ont besoin de d’autres témoignages évoquant des 
solutions efficaces, d’outils d’orientation et de soutien du programme, et d’une plus grande collaboration et communication entre elles, 
ainsi qu’avec les décideurs et les donateurs.

Mots clés: VIH/SIDA, jeunesse, psychosocial, interventions.
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Introduction
There are currently an estimated 5.4 million young people, ages 
10 - 24, living with HIV worldwide (WHO/UNICEF, 2008). This 
group represents one of the most vulnerable, yet overlooked 
populations affected by the HIV/AIDS pandemic. Despite 
the increasing effectiveness and availability of highly active 
antiretroviral treatment (HAART) during the past decade, young 
people still make up 45% of new infections. Whether infected 
during the perinatal period or during adolescence, young people 
living with HIV (YPLHIV) have unique and pressing psychosocial 
needs, in addition to the daily challenges of adolescence. Health 
care providers and policy makers must be able to respond to the 
specific needs of YPLHIV, which differ in a number of ways from 
those of small children or adults.

The WHO and UNICEF initiated this study in 2008 to understand 
more fully the nature of existing interventions that provide 
psychosocial support for YPLHIV, with a view to develop guidance 
that can be adapted locally. The goals of the project were to: (i) 
conduct a literature review of published data on psychosocial 
support interventions for YPLHIV; (ii) develop a survey instrument 
to investigate what organisations are doing to provide psychosocial 
support for YPLHIV, the major problems faced by YPLHIV and the 
obstacles organisations must overcome to meet their needs, specific 
psychosocial outcomes that organisations are trying to achieve, 
what works and what does not, recommendations for service 
providers and policy makers, and research questions that remain 
unanswered; (iii) use a snow-ball sampling approach to identify 
organisations to participate in the study; (iv) conduct the survey 
and interpret responses using a grounded theory approach. 

Since the early 1990s, a number of studies have been published 
on the psychosocial effects of HIV in children and adolescents. 
Far fewer, however, have explored the interventions designed to 
provide psychosocial support for YPLHIV, in order to help them 
manage issues such as treatment adherence, dealing with disclosure 
and stigma and preventing high-risk behaviours. Although little 
has been published, psychosocial support for YPLHIV is being 
provided by many organisations in many countries. Built within 
a constructivist framework, in which knowledge is generated 
from experiences, this review provides a first step in highlighting 
and synthesising some of the expertise and experiences of the 
people and organisations working with YPLHIV, with the aim to 
strengthen programme planning and advocacy efforts.

Methods
A semi-structured, self-administered survey of 15 open-ended 
questions was developed. The survey questions are detailed in 
Table 1. The questions derived from a 2006 WHO/UNICEF 
Global Consultation for YPLHIV in Blantyre, Malawi (WHO/
UNICEF, 2006), at which key questions about how to effectively 
provide psychosocial support for YPLHIV were documented for 
further review. The WHO defines ‘young people’ as 10 - 24 years 
old. Organisations were asked to respond to questions about their 
services that reach youth within this target age range. The research 
was conducted between April and August 2008, with organisations 
from around the world, through e-mail and telephone. Data were 
collected and analysed in Boston, Massachusetts and Geneva, 
Switzerland.

Organisations deemed eligible to participate in the survey included 
those that provide support for informing newly diagnosed 
adolescents of an HIV-positive test result, preparing for and 
assisting with disclosure of HIV status to others, assessing and 
assisting with adherence to medication, addressing feelings of 
isolation and emotional distress, and addressing needs associated 
with sexual health and emerging sexuality. Organisations exclusively 
providing medical and psychiatric treatment for disorders of an 
organic nature were not included. 

A snow-ball sampling approach was used to identify eligible 
organisations to participate. To begin, contact was made with the 
organisations that participated in the 2006 Global Consultation in 
Malawi. (The Global Consultation brought together 49 YPLHIV, 
health and social care providers and directors of NGOs to discuss 
the priority challenges for YPLHIV to which the health sector 
should respond.)

They supplied names and contact details of other organisations 
providing psychosocial support for YPLHIV. An organisation 
in Boston gave the names of 30 health and social care providers 
working with YPLHIV or who conduct research with YPLHIV 
from across the United States. These organisations were then 
contacted and asked to participate, if eligible, and/or to provide 
contact details for others. During this initial phase, contact was 
made with 200 non-governmental organisations, international 
multilateral agencies, adolescent sexual health clinics, academia, 
and medicine. Every organisation meeting the eligibility criteria 
was sent a questionnaire by e-mail, notified about the general 
objectives of the study, and given three weeks to respond. The 
WHO Department of Child and Adolescent Health determined 
that human subjects review was not required to field this provider 
survey to develop a more comprehensive register of interventions 
and programmes focused on psychosocial support. 

Data analysis
Responses in Spanish were translated by the PI and then cross-
checked by a native speaker. Data were analysed using a grounded 
theory approach. In the initial phase, open coding was used 
to consider data in minute detail and to develop sub-codes. 
In the second phase, these codes were pooled and integrated 
into common themes (selective coding) and organised by core 
concepts. Table 1 provides a list of the questions asked and core 
concepts generated. Sub-codes are outlined in subsequent tables. 
The codes were analysed manually and measured for frequency 
and proportion. ANTHROPAC computer software was used to 
cross-check the data. Correlations were investigated based on 
three variables: geographical region of participating organisations, 
age of population served, and age at transmission of population 
served. 

Results
Of the initial contacts made, 86 organisations met the criteria for 
eligibility for inclusion in this study.  Sixty-eight surveys were 
completed and returned (79% response rate). Two non-responding 
organisations indicated they did not have time to respond. Non-
responding organisations were spread across all geographic regions 
equally, and the majority (72%) were hospital- or university-based. 
It is likely that other non-respondents were too busy to participate 
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  Table 1.  Questions and core concepts

Question Core concepts elicited by question
Briefly describe the major problems facing adolescents living with HIV for which they require psycho-
social support

Living with HIV
Sexual health
Managing stigma
Being at-risk
Mental health

What outcomes are you trying to achieve for adolescents living with HIV through your interventions? Improved adherence
Quality of life
Prevention
Disclosure 
Access to treatment
Educating professionals

Briefly describe what your organisation is doing to provide psychosocial support for adolescents who 
are living with HIV

Therapeutic support
Information/education
Living with HIV
Primary health care
Collaboration/referrals

Please describe how you have involved young people living with HIV in the development and  
implementation of your activities

Programme development
Advisory boards
Peer counselling/support
Community awareness
Staff/volunteers

What programmes or elements of programmes supported by your organisation have been most 
effective in providing psychosocial support for adolescents living with HIV?

Therapeutic support
Youth-centered
Planning for the future
Location/environment
Community awareness

What programmes or elements of programmes supported by your organisation have been least  
effective in providing psychosocial support young people living with HIV?

Information-only
Non youth-friendly/participatory
Generic services
Job training
Unstable environment

How do you monitor and evaluate your programmes that provide psychosocial support for  
adolescents living with HIV?

Individual assessments
Surveys
Direct observation/site visits
Periodic reports/reviews
M&E framework
Quantitative/process outcomes
Dialogue/feedback

What do you think are the 3 most important things that need to be included in any guidance on 
psychosocial support that is developed for service providers?

Multidisciplinary
Cultural competence
Youth-involvement
Development of guidance
Mental health
Skills training

What do you think are the 3 most important things that need to be included in any guidance on 
psychosocial support that is developed for policy makers?

Understanding/empathy
Funding/sustainability
Capacity building
Stigma/discrimination
SRH education
Providing guidance
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in the survey. It is also possible that despite being identified as 
eligible, the providers in clinical and academic settings who 
received the survey do not themselves provide psychosocial 
support and failed to forward the survey onto those within their 
institutions that do.

Table 2 summarises the distribution of responding organisations 
across geographic region, job title of the survey respondent, age of 
the population they serve, age of the population at transmission, 
types of providers on-site, and the sites where services are provided. 
All of the survey respondents are professionals employed by their 

organisations. The large majority hold executive positions and/or 
professional degrees in primary or mental health care, indicating 
that their responses are evidence-based and trustworthy.

The majority of organisations work both with youth who were 
infected with HIV at birth and those infected during adolescence. 
Three organisations (all from Romania) work with young people 
who contracted HIV during infancy through blood transfusions in 
hospitals. All of the organisations surveyed use a multidisciplinary 
approach to provide psychosocial support for YPLHIV. Services are 
provided from a range of sites including hospitals, health clinics, 

  Table 1.  Questions and core concepts — cont.

Question Core concepts elicited by question

What do you think are the major obstacles to providing psychosocial support for adolescents living 
with HIV?

Youth involvement
Stigma/prejudice
Lack funds/resources
Lack family/social support
Lack adequate services

What 3 things would most help your organisation improve the quality and coverage of your psycho-
social support interventions for adolescents living with HIV?

Qualified staff
Funding
Capacity building
Programme support materials
Mental health focus

What do you think are the most important research issues regarding interventions to provide psy-
chosocial support for adolescents living with HIV?

Development of guidance
Sexual health
Mental health
Planning for the future
Stigma and rights
Treatment effects

Table 2. Distribution of respondents and responding organisations

Geographic region N %* Respondent’s job title N %*
United States of America 24 35 Director/Executive Director 20 30
Eastern Europe (Romania only) 10 15 Program Officer/Coordinator 14 22
South America 9 13 Social Worker 11 16
Africa 8 12 Programme Director 8 12
Western Europe 8 12 Mental Health Professional 7 10
Asia 6 9 Primary Care Physician 5 7
Central America/Caribbean 2 3 Nurse 2 2
Middle East (Iran) 1 1.5 Physician’s Assistant 1 1

Types of providers at site   Age at transmission
Mental health professionals 37 54 At birth 21 31
Social workers 36 52 In adolescence 7 10
Nurses 32 47 Both 37 54
Physicians 26 38 Other 3 4
Counsellors 23 34 
Peers/volunteers 14 21

Types of service sites   Age of population served
Hospital/health clinic 17 25 10 - 14 9 13
Organisation office 11 16 10 - 19 12 18
Health clinic & community site 9 13 10 - 24 15 22
Office & community site 7 10 15 - 19 10 15
Community sites 6 9 15 - 24 15 22
Health clinic & office 5 7 20 - 24 7 10

* N=68, multiple responses allowed so per cents to do not add up to 100%.
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agency offices and community sites, with close to one-quarter of 
organisations providing services from a combination of sites.

Problems faced by YPLHIV
The four most frequent problems faced by YPLHIV were identified 
as: issues relating to adherence, sex and relationships, disclosure 
and coping with stigma and discrimination (Table 3). Adherence 
to medication was a key issue for organisations working with 
young people infected earlier in life, and who are more likely to 
require treatment during the adolescent period. 

The general responses are similar across regions of the world; 
however, some regional differences were noted. Organisations in 
Africa work with youth who were orphaned at a young age and lack 
other adult support in their lives. These organisations identified 
that the responsibility for heading households is a serious problem 
for YPLHIV.  In Eastern Europe, key problems include motivating 
young people to integrate socially and professionally, as well as to 
access health and support services. These organisations highlighted 
that youth are mobile, with little support structure at home and, 
therefore, have difficulty accessing services regularly. 

Table 3. Core concepts and sub-codes for key questions

Problems faced by YPLHIV N %* Organisational objectives 10-19 15-24 10-24
Adherence 27 40 Improved adherence 15 11 15
Issues relating to sex 27 40 Prevention 13 15 13
  Relationships 16 24 Disclosure 7 4 6
  Having sex 15 22 Coping with stigma 6 8 7
  Sexuality 12 18 Achieving independence 5 15 14
Disclosure 26 38
  To friends/peers 9 13 Effective programmes N %*
  To partners 9 13 Therapeutic support
  To family 4 6   Support groups 25 37
Stigma/discrimination 31 46   Individual therapy 18 26
  In school 9 13   Multidisciplinary 18 26
  In the family 6 9 Youth-centered
  In the community 3 4   Culturally competent 18 28
  At work 4 6   Participatory 10 15
  In health care 2 3   Youth-friendly 6 9
  By peers 2 3 Achieving independence
Lake of support 25 37   Adherence/disclosure 3 5
  Family support 9 13   Education support 3 5

  Life-skills training 6 8

Psychosocial support services Guidance for policy makers
Mental health 51 75 Understanding/empathy 30 45
  Individual therapy 44 64 Funding/sustainability 17 25
  Support groups 39 57 Access 14 20
  Family/partner counselling 15 22 Discrimination 9 13
  Peer support 14 21 Sex education 7 10
Information/Education 15 22
Referrals 13 19
Education support 11 16
Primary health care 11 16 Evaluating programmes

Individual assessment 26 38
Youth involvement Questionnaires 24 35
Programme development 46 68 Observation 20 30
Advisory boards 15 22 Periodic reports 13 19
Peer counsellors 15 22 M&E framework 12 18
Outreach to schools 9 13 Quantitative 20 30
Volunteer staff 9 13 Dialogue/feedback 10 15
Press/speaking 4 6 Pre/post surveys 2 3

Improving quality & coverage Remaining research questions
Funding 53 78 Effectiveness 14 22
Trained staff 30 45 Disclosure 10 16
Materials/guidance 22 33 Stigma 10 16
Motivating youth 15 24 Adherence 9 14
Capacity-building 11 16 Behaviour change 9 14

* N=68, multiple responses allowed so per cents do not add up to 100%.
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In the United States, issues around school performance and school 
drop-out were discussed more frequently than in other regions. 

Organisational objectives
As shown in Table 3, the outcomes organisations strive to achieve 
resonate with the problems they recognise as priority challenges 
for YPLHIV. Outcomes vary by the age of population served. Key 
outcomes include prevention, such as prevention with positives and 
prevention of risk-associated behaviour, disclosure, coping with 
stigma and discrimination and helping YPLHIV achieve financial 
and social independence. Improved adherence and prevention 
are organisational objectives for all age groups. However, those 
organisations working with 15 - 24-year-olds were more likely 
to respond that their main objectives are helping youth achieve 
independence and transition into adulthood.

Psychosocial support services
Three-quarters of the organisations provide some form of 
individual or group mental health support. Individual therapy 
includes psychotherapy, cognitive behavioural therapy and 
individual counselling. Organisations providing substance abuse 
counselling and partner counselling primarily serve adolescents 
who contracted HIV behaviourally.

Information and education interventions mostly encompass 
topics such as sexual and reproductive health, positive 
prevention, nutrition, HIV knowledge and developing life-
skills. Organisations making referrals typically collaborate with 
agencies providing primary and mental health care services, legal 
advocacy, immigration services and vocational rehabilitation. 
Those providing educational support have tutoring programmes, 
scholarship opportunities for continuing education, course 
offerings at local schools and training centres, and education 
reintegration interventions. Primary health care services include 
the distribution of HAART, physiotherapy, occupational therapy 
and sexual and reproductive health services.

When looking at service provision across age groups, the data 
change only slightly, and the changes reflect accurately the 
different needs of younger and older YPLHIV. For example, most 
of the organisations working solely with 10 - 14-year-olds work 
closely with the adolescents’ families through family interventions, 
family therapy and support groups for parents and caregivers. For 
the most part, these organisations serve youth who were born 
with HIV. This means that the youth and their family members, 
some of whom are also likely to be infected with HIV, have been 
involved with the health care system for many years. None of 
the organisations working with young adults aged 20 - 24 offer 
family interventions (data not shown). Equally, while recreational 
activities such as summer camps, social outings, dance, yoga, arts 
and crafts are provided for groups between the ages of 10 and 
19, none of the organisations providing support solely for 20 - 
24-year-olds provides such activities. These organisations provide 
partner therapy, employment support, instrumental support such 
as housing, education support, case management and substance 
abuse counselling (data not shown).

Programme effectiveness
All of the participating organisations monitor and evaluate their 
programmes. Based on their records, observations and experiences, 
they were asked to comment on which of their programmes 
were most effective in reaching their organisational goals, and 
which were least effective. Overall, the activities and strategies 
that organisations said were most effective fall into three broad 
themes: (i) therapeutic support, (ii) youth-centered approaches 
and (iii) achieving independence (Table 3). Organisations stressed 
the importance of utilising a multidisciplinary team, including 
primary and mental health care professionals, social workers, 
and peer advocates. Engaging professionals from diverse cultural 
backgrounds, creating strong networks of professionals both 
within organisations and with outside agencies, and establishing 
clear and robust communication pathways are crucial in providing 
comprehensive care. Youth leadership and the participation of 
young people in the planning, implementation and evaluation of 
programmes were stressed as crucial to ensuring that programmes 
adequately meet the community’s needs. This includes conducting 
needs assessments with the population, incorporating models 
of peer leadership and support, and creating accessible feedback 
platforms so that young people can safely and effectively contribute 
toward the evaluation of programmes. In addition, participants 
stressed that effective programmes are led by service providers 
who are empathetic, non-judgmental and culturally competent. In 
order to help youth achieve independence, effective programmes 
support youth with adherence and disclosure, and provide 
educational support and life-skills training. Twenty-two per cent of 
organisations said that information-only services are not effective 
(data not shown). These include interventions that do not address 
attitude and behaviour change, and which are not complemented 
by interactive learning, individual and group support or life-skills 
education. 

Organisations working specifically with perinatally infected youth 
stressed the importance of social worker involvement, while those 
working with young people infected during adolescence identified 
educational support and case management as most effective. 
Service providers based in health clinics recommend individual 
psychological assessments and professional mental health support, 
collaboration with services outside the clinic and strong referral 
networks. Service providers based in community sites instead 
stressed the importance of providing and exchanging up-to-date 
and accurate information with one another and with young people, 
as well as being flexible, culturally competent and empathetic 
toward the population with whom they are working.

Guidance for policy makers
Close to half of the organisations said that policy makers need better 
understanding of adolescent development in the context of HIV. 
This includes the recognition that adolescents’ needs differ from 
those of children and understanding the developmental impact of 
HIV on young people. It includes knowing the facts about HIV, 
understanding the impact of existing guidelines and regulations on 
young people’s ability to access services, and understanding how 
their social environments influence their ability to cope and live 
with the virus. Organisations stressed that a better understanding 
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of these issues will help policy makers foster a deeper appreciation 
of psychosocial support as a necessity to caring for YPLHIV, rather 
than a luxury.

A further 25% of organisations responded that funding and 
sustainability are crucial for public policy. This includes long-term 
commitments to funding, understanding that psychosocial health is 
not a short-term outcome for anyone living with HIV. Organisations 
need time if they are to produce significant results. Organisations 
also highlighted the need for policy surrounding improved access 
to treatment and health services, including psychosocial support 
services. For example, many US-based organisations lamented that 
cuts in health spending at the state level nearly always result in 
the elimination of psychosocial support services first. This breaks 
down institutions’ abilities to provide a holistic package of support. 
In addition, organisations noted that fair policies surrounding 
sex education in schools, and more specifically how HIV/AIDS 
is taught, are paramount to overall education of young people 
and breaking down social stigma. Stigma in health care and the 
workplace was identified as a problem that policy makers can help 
tackle by creating and enforcing legislation that protects people 
from discrimination.  

Youth involvement and evaluating programmes
All of the participating organisations involve young people in 
various areas of programme development, implementation, 
evaluation and outreach. This includes needs assessments, focus 
groups, advisory boards, awareness raising and public speaking 
(Table 3).

All of the organisations have some monitoring and evaluation 
mechanisms in place, with the majority using multiple approaches. 
Individual assessments such as one-on-one interviews, checklists 
and home visits are used alongside quality-of-life and patient 
satisfaction questionnaires, and the generation of periodic 
reports. 

Organisations also measure quantitative data, including school 
attendance records, exam scores, grade completion, number of 
referrals made, CD4 count, viral load and chart reviews. Others use 
informal dialogue, suggestion boxes and focus groups to provide 
feedback on interventions. Two organisations monitor their health 
workers through pre- and post-training surveys.

Improving quality and coverage
Organisations face major gaps in funding, staff training, and 
programme support materials, all of which would help them to 
improve the services they provide. They emphasised that the lack 
of trained staff results in less time spent with young people, staff 
burnout, the unavailability of trainers to train others, and the lack 
of good professionals that want to work with adolescents, as well as 
want to work with HIV. Maintaining youth involvement is a major 
challenge, especially as there is evidence suggesting that youth 
participation is a must for effective service provision. Organisations 
find great difficulty in keeping young people motivated to attend 
health services and support groups, stay in school, or seek jobs. 
They stress that young people are often complicated and have a 
range of problems that are difficult to manage and resolve. They 
require long-term support but frequently move or disappear.

Organisations in Latin America particularly stressed the need to 
overcome myths and taboos associated with HIV in the health 
care and workplace settings, as well as wider society. In the US, 
particular attention was paid to the lack of caregiver support at 
home as a major obstacle to providing high-quality psychosocial 
support for YPLHIV.

Remaining research questions
Providers would like further research on the effectiveness of 
psychosocial interventions for YPLHIV, in order to develop tools 
and resources. They also want research about disclosure, including 
barriers to disclosure. Other areas of research they recommend 
are treatment adherence, to help understand the link between age 
and adherence, and stigma and discrimination, including reducing 
workplace stigma. Lastly, respondents noted a need for research 
on behaviour change and positive prevention, including health-
seeking and sexual health behaviour. 

Discussion
HIV is now a chronic illness among adolescents and this study 
highlights key issues surrounding provision of psychosocial 
support as youth grow into adulthood. Overall, there is broad 
consistency regarding priority problems, effective approaches, 
challenges to service provision, and recommendations for policy 
and programming across organisations, geographic regions and 
groups of YPLHIV (i.e. age groups and age at transmission). It 
is clear from the data that the key challenges, goals and focus for 
organisations providing psychosocial support for YPLHIV are 
those that help this group of young people achieve:
•    good health, including physical health achieved through 

adherence to medication, sexual health achieved through 
positive prevention and disclosure to partners, and mental 
health individual and group therapy 

•    independence, including school and/or employment integration 
through educational support, life-skills training, scholarship 
opportunities and career counseling. 

•    social integration through coping and life skills, leadership 
opportunities, peer mentorship, strengthening capacity and 
social networks.

While the experiences of a perinatally infected 13-year-old in Africa 
can differ greatly from those of a behaviourally infected 22-year-
old in the USA, this study found that despite socio-environmental 
differences, the pillars on which psychosocial support interventions 
should be built are the same. Youth-centered, peer-led and purpose-
built programmes that harness the creativity and energy of young 
people, coupled with the support of a diverse professional team 
that is empathetic and outcomes-focused, will result in improved 
access to care and improved overall health for YPLHIV. ‘The 
philosophy of health-care delivery should evolve from an “acute 
and fix” model towards a coordinated comprehensive system of 
care’ (Michaud, Suris & Viner, 2007). 

For any chronically ill young person growing up through the health 
care system, a multidisciplinary team approach that combines 
continuity of primary health care with preventive intervention 
and confidential counselling is crucial for establishing long-term 
and trusting relationships with providers (Michaud, Suris & Viner, 
2007, Hampson et al., 2001). Organisations should look for ways 
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to collaborate further with professionals across the primary care, 
mental health, social services and legal sectors, as well as with 
peer groups, in order to strengthen their capacity to provide 
psychosocial support for YPLHIV. 

As long as HIV is targeted alone, or in a disease prevention 
framework, we will not consistently engage young people, get 
broad uptake of HIV testing, or high programme adherence. 
(USA)

Programme support materials such as training manuals, programme 
curricula, guidebooks and checklists should be designed for use by 
people with a range of professional backgrounds and shared across 
the health sector so that they can be adapted for programmes 
in different countries and settings. WHO, UNICEF and partner 
organisations should continue to develop programme and capacity-
building support tools along the lines of those that have already 
been developed (for example the adolescent module for inclusion 
in the IMAI-IMIC [Integrated Management of Adolescent and 
Adult Illness; Integrated Management of Childhood Illness] Basic 
HIV Care with ART and Prevention training course), in order to 
improve staff capacity and strengthen the quality of programmes.

However, such approaches need to be tailored to the reality of 
different settings and may be particularly challenging in resource-
poor settings. For instance, organisations in non-industrialised 
countries do not have the human or technological capacity to test 
and treat neurocognitive delays. Organisations in the US were the 
only ones to identify neurocognitive development and learning 
delays as problems they address through their service provision, 
but are also the only organisations in the study population who 
said they were testing for neurocognitive ability. Involving youth in 
programme planning and implementation will help organisations 
take the resources that are developed and adapt them for the 
specific needs of the population they serve.

 While YPLHIV can benefit from successful interventions for youth 
with other chronic illnesses, particularly those that incorporate 
peer support and youth-led approaches (Michaud, Suris & Viner, 
2007), the differences in how an HIV diagnosis affects the health 
and well-being of a young person, versus any other chronic 
disease diagnosis, cannot be overlooked.  The pervasive stigma 
and discrimination that YPLHIV face, or at least perceive, leads 
them to isolate themselves and often develop high-risk behavior, 
including non-disclosure to partners. 

Stigma associated with the disease is the major obstacle. In our 
society HIV is generally associated with unsafe sex practices 
and sex before marriage is considered a taboo. Due to this, the 
adolescents do not disclose their status nor come forward to 
access services, making the situation much worse. (India)

Youth therefore have to be provided with safe and supportive 
environments that are youth-friendly, confidential and allow 
them to help determine how their treatment, care and support 
are delivered. This includes creating a positive image of the 
health-care system and making services look attractive to young 
people. In addition, having drop-in centres, short waiting times, 
easy registration processes and the active participation of young 

people in designing the support environment are useful tools 
for engaging youth and retaining them in services. When young 
people feel more connected to an agency, they are more likely to 
seek peer and professional support. Increased confidence then 
leads young people into leadership opportunities provided by the 
agency (Wright & Draiman, 2000). Programmes must address a 
balance between the challenges adolescents face and the strengths 
they possess to increase resilience and live healthy lives. 

Organisations should use the evidence from this review, in 
combination with their own data and research, to strengthen 
advocacy for YPLHIV, to raise awareness, generate political 
commitment, ensure that there are supportive policies in place 
and generate the funds necessary to help YPLHIV reach their full 
potential. Further efforts should be made to engage YPLHIV in 
meetings and conferences that give them a forum to gain peer 
support and tools for communicating their messages about living 
with HIV, as well as a voice that is often under-represented among 
health and policy experts.

Last, it is clear from the responses that many organisations working 
with YPLHIV feel relatively isolated. There is a need for better 
information exchange among them, particularly around sharing 
best practices and collaborating on projects. 

Researchers need to focus on codifying ‘best practice’ rather 
than looking for rigorous outcomes in an area that is unlikely to 
yield definitive findings. The landscape is so complex, it is more 
fruitful to engage in qualitative inquiry and rigorous description 
with an eye to making ‘best practice’ strategies adaptable to 
other cultures. (USA)

This review is the first step in providing a synthesis of the work 
that is being done and the development of a working collaboration 
of organisations involved in providing psychosocial support for 
YPLHIV. 

Strengths and limitations
The generalisability of this study’s findings is enhanced by the 
high response rate. The consistency of themes and key points for 
action across different types of organisations and different groups 
of YPLHIV forms a potential consensus for developing model 
practices. Finally, the diversity of geographic and organisational 
responses enhances the richness of the data. 

There are also limitations to the research. First, it includes only 
a sample of organisations working with YPLHIV and it is not a 
census. Using a snowball approach to identify organisations 
inevitably left some out. Details about the types of organisations that 
responded (e.g. government, non-government, religious, etc.) were 
not collected. Second, it was not possible to stratify the responses 
to reflect gender differences, differences in sexual orientation, or 
routes of transmission for those infected during adolescence. Third, 
the review reflects the opinions of organisations working with 
YPLHIV, rather than of the young people themselves. No statistical 
significance was tested because the numbers were too small. Last, 
with the survey tool used, respondents could interpret questions 
differently from investigators and the investigators could interpret 
the responses differently from what was intended. We made every 
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effort to reflect the voices of the responding organisations as 
accurately and comprehensively as possible.
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The Country we Want to Live in: Hate Crimes and Homophobia in 
the Lives of Black Lesbian South Africans presents an important 
innovative perspective on violence committed against black 
lesbians in South Africa. Built on a round-table seminar hosted by 
the Human Sciences Research Council during the 2006 ‘16 Days of 
Activism’ campaign for no violence against women and children, 
the book highlights violence against lesbians as a gender-based 
violence issue that warrants attention within this campaign. 

Given the campaign’s general heteronormative focus, the emphasis 
was to highlight why lesbian and gay matters are gendered issues, 
and is definitely a human rights concern. In spite of South Africa’s 
constitutional protections founded on the ideology of equality, 
human dignity and freedom, discrimination remains in the Bill of 
Rights and violence based on gender and sexual orientation in the 
country remains out of control and widespread.

At the round-table the dominating themes ranged from covering 
concrete work around policy change to the demand of South 
Africans to re-imagine the meaning of citizenship so that lesbians, 
gay men and transgendered people were offered unequivocal 
access to security, rights, dignity and the opportunity to live their 
lives free of hatred, stigma and fear.

The book emphasises that violence against black lesbians 
precipitated by culturally sanctioned homophobia and hate 
speech often results in physical, mental and emotional harm 
inflicted on them by certain men in the community. Justifications 
for the continued marginalisation of lesbians (and gay men) in 
communities range from the ideology that homosexuality is un-
African, to beliefs that lesbians and gays cannot be afforded the 
same constitutional protections and rights provided to the rest of 
society These perceptions and attitudes that homosexuality should 
be criminalised emanates from various notions of what correct 
or proper gender behaviour is and what is not.  This is in spite of 
the current legal climate in South Africa where the constitution 
guarantees protection of all citizens including gays and lesbians. 

Throughout the book there are references to the critical literature, 
news reports, articles and statements made by participants of 
the round-table conferrence that align the issues to ongoing 
discussions. They address the activism surrounding the campaign 
to end violence against lesbians and offer recommendations that 
are recognised to be important for ongoing policy and advocacy 
development. 

This book provides a reflection of a 2006 round-table discussion 
that addressed policy and identified possible strategies towards 
eliminating violence against lesbians. Furthermore, it offers 
an insight into the socio-political context of South Africa and 
the language used to speak about these issues and reflects 
views expressed by some of the people featured in this historic 
conversation. Participants recognised the toll taken on people’s 
lives by the struggle against hate crimes suffered by black lesbians. 
Everyone acknowledged the fact that activists experience a 
very wide range of emotional and physical challenges and that 
psychological assault or trauma is part and parcel of fighting for 
a world in which people are not victims of hate. However, since 
the round-table of 2006, murders of black lesbians have increased, 
in spite of visible media coverage and advocacy responding to the 
crimes.   

The Country we Want to Live in: Hate Crimes and Homophobia in 
the Lives of Black Lesbian South Africans does not offer a detailed 
analysis of the state of affairs concerning lesbian lives in South 
Africa, nor does it speak on behalf of lesbians. However, it relates 
to issues as they are interpreted through the lens of the round-table 
discussion. 

Y Naidoo (Dhee)
HIV/AIDS, STIs and TB Research Programme (HAST)
Human Sciences Research Council
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Abstract and keywords:  Supply an abstract (without subheadings) 
of up to 300 words and up to six keywords.

Text: Follow this order when typing manuscripts: 
•    On the covering page – author, affiliation, full postal address, 

fax number and email address, names and affiliations of co-
authors should be clearly indicated. Please ensure that these 
details are printed on the cover page only, and do not appear 
on any other separate sheet.

    •    References
    •    Appendix
    •    Figure captions
    •    Tables and figures. Do not import figures or tables into the 

main text. Footnotes are to be listed separately at the end of 
the text and not at the bottom of each page.

References:  All publications cited in the text should be presented 
in a list of references following the text of the manuscript. In 
the text refer to the author’s name (without initials) and year 
of publication (e.g. “Since Shisana and Simbayi (2002) have 
shown that…” or “This is in agreement with results obtained 
later (Uys, 2002)”. For 2-6 authors all authors are to be listed at 
first citation, with “&” separating the last the authors, for more 
than six authors, use the first six authors followed by “et al.”. In 
subsequent citations for three or more authors use “et al.” in the 
text. The references should be arranged alphabetically by authors’ 
names. The manuscript should be carefully checked to ensure that 
the spelling of authors’ names and dates are exactly the same in 
the text as in the reference list. References should be given in the 
following form:

Shisana, O., & Simbayi, L. (2002) Nelson Mandela/HRSC study of 
HIV/AIDS: South African national HIV prevalence, behavioural 
risks and mass media household survey 2002. Cape Town: Human 
Sciences Research Council Publishers. (full text: www.sahara.org.za)

Hall, E., & Shisana, O. (2003) The impact of HIVAIDS on health 
workers employed in the health sector. In O. Shisana, & E. Hall 
(Ed.), The impact of HIV/AIDS on the health sector: National 
survey of health personnel, ambulatory and hospitalised patients 
and health facilities, 2002 (pp. 57-84). Cape Town: Human Sciences 
Research Council Publishers. (full text: www.sahara.org.za)

Streefland, P.H. (2003). Introduction of HIV vaccine in developing 
countries: social and cultural dimensions. Vaccine, 21(13-14), 
1303-1309.
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Soumission d’articles

Avis aux auteurs

Le journal publie des communications en anglais et en français 
de tous les domaines des aspects sociaux du VIH/SIDA (le soin, 
le soutien, le changement du comportement, la surveillance 
comportementale, la consultation, l’impact, la réduction, le 
stigmate, la discrimination, la prévention, le traitement, l’adhésion, 
la culture, les approches basées sur la foi, l’intervention évidence-
basée, la communication sur la santé, l’intervention structurale et 
de l’environnement, le financement, la politique, le média, etc).

Bien qu’il mette l’accent sur la recherche empirique (qualitative 
et quantitative) le journal accepte des travaux théoriques et 
méthodologiques, les articles de revues d’une longueur d’entre 8 
000 à 10 000 mots ainsi que des messages courts et des lettres. Nous 
donnons priorité aux articles concernant l’Afrique et des pays en voie 
de développement et qui abordent des questions d’ordre social sur 
le  SIDA. Des éditions spéciales pourraient aborder des sujets, des 
régions ou des pays particuliers. La soumission de communications 
déjà présentées à la conférence internationale bisannuelle de VIH/
SIDA et de MST en Afrique et aux conférences des Aspects Sociaux 
de l’Alliance de recherches du VIH/SIDA (SAHARA) bisannuelle 
est la bienvenue.

Les auteurs sont priés de soumettre leur manuscrit original et leurs 
données et deux photocopies et le texte sur disquette au rédacteur 
en chef : Prof Karl Peltzer, Social Aspects of HIV/AIDS and Health, 
Human Sciences Research Council, Private Bag X9182, Cape Town 
8000, South Africa. Les manuscrits peuvent  également  être soumis 
par courrier électronique. Veuillez créer un dossier (portant le nom 
de l’auteur) pour tous les fichiers textes et chiffres et l’envoyer au 
rédacteur en chef : saharaj@hsrc.ac.za

Les communications soumises seront acceptées à condition qu’elles 
sont originales et qu’elles ne seront pas publiées ailleurs (tous les 
auteurs sont priés de mettre leur signature sur la communication 
lors de la soumission) et que l’étude sur laquelle la communication 
est basée a subit un examen moral de recherche.

Toute communication pourrait être évaluée par le rédacteur en chef 
ou par des membres du comité de rédaction afin de s’assurer de son 
mérite avant d’être publier dans le Journal des Aspects Sociaux du 
VIH/SIDA. Les communications déjà acceptées pour la publication 
seront soumises à au moins deux arbitres indépendants pour 
évaluation.

Veuillez fournir vos détails biographiques en environ 10 lignes 
quand votre communication sera acceptée.
 
Préparation du manuscrit
Les instructions d’ordre général: Les manuscrits devront être 
dactylographiés en double interligne avec des larges marges 
sur une face de la page. Vous êtes prié de fournir des pages 
bien imprimées avec la taille de caractères à 12 points. L’auteur  
doit donner ses coordonnées (numéro de télécopie et l’adresse 
électronique). Veuillez utiliser le style de référence du APA : 

Le résumé et les mots clés: Préparez un résumé (sans sous-titre) 
d’environ 300 mots et un maximum de six mots clés.

Le texte: Veuillez suivre l’ordre suivant lors de la dactylographie du 
manuscrit :

•   Sur la page de couverture: le nom de l’auteur, ses affiliations, 
l’adresse postale complète, le numéro de télécopie et l’adresse 
électronique, les noms et les affiliations des coauteurs doivent être 
bien indiqués. Ces détails doivent figurés uniquement sur la page 
de couverture et nul part d’autre.

•   Les références
•   Les annexes
•   Les légendes
•   Les tableaux et des chiffres. Vous  êtes prié de ne pas mettre de 

chiffres ou de tableaux dans le texte principal ni en bas de chaque 
page. Veuillez créer une liste séparée de notes/renvois à la fin du 
texte. 

Les références: Toute référence bibliographique ou source citée 
dans le texte doit être présentée sur une liste de références à la fin 
du texte manuscrit. A l’intérieur du texte, citez le nom de famille de 
l’auteur (sans les initiales) et l’année de publication (par exemple : 
“Comme  Shisana et Simbayi (2002) ont démontré que ...” ou “ Cet 
argument correspond aux résultats obtenus ultérieurement (Uys, 
2002)”. En cas de 2 à 6 auteurs, mentionnez-les tous à la première 
citation avec “&” entre les deux derniers. Dans le cas de plus de 
six auteurs, citez les six premiers et utilisez “et al” à la fin. Pour des 
citations qui suivent, en cas de trois ou plus d’auteurs, utilisez “et al” 
dans le texte. Les références doivent être bien classées dans l’ordre 
alphabétique de noms des auteurs. Veuillez vérifier si l’orthographe 
de noms des auteurs et les dates cités dans le texte correspondent à 
la liste de références. Vous êtes prié de présenter les références de la 
manière suivant :

Shisana, O., & Simbayi, L. (2002). Nelson Mandela/HRSC study of 
HIV/AIDS: South African national HIV prevalence, behavioural 
risks and mass media household survey 2002. Cape Town: Human 
Sciences Research Council Publishers. (full text: www.sahara.org.
za)

Hall, E., & Shisana, O. (2003). The impact of HIVAIDS on health 
workers employed in the health sector. In O. Shisana, & E. Hall 
(Ed.). The impact of HIV/AIDS on the health sector: National 
survey of health personnel, ambulatory and hospitalised patients 
and health facilities, 2002 (pp. 57-84). Cape Town: Human Sciences 
Research Council Publishers. (full text: www.sahara.org.za)

Streefland, P.H. (2003). Introduction of HIV vaccine in developing 
countries: social and cultural dimensions. Vaccine, 21(13-14), 
1303-1309.
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