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Abstract

This thesis aims to describe the uptake and coverage of HIV testing and counselling
(HTC) services in a community cohort study in rural Tanzania between 2003 and
2010, and to investigate the impact of HTC on changes in sexual risk behaviour and

HIV incidence.

Paper A uses data from three HTC services (community outreach HTC (CO-HTC),
walk-in HTC (WI-HTC) and antenatal HTC) linked to the community cohort data to
compare the characteristics of services users, and found that while WI-HTC was
most likely attract HIV-positive individuals, the overall proportion of infected persons

diagnosed was greatest at CO-HTC.

Rates of repeat testing are important to understand given potential HIV treatment as
prevention approaches. Paper B found that small proportions of cohort participants

repeat tested between 2003 and 2010, although this improved over time.

Paper C presents a quantitative analysis of the impact of CO-HTC on changes in
sexual behaviour and HIV incidence, and found moderate associations between
HTC use and reductions in some risk behaviours among HIV-negative participants,
but no impacts among HIV-positive individuals or reductions in HIV incidence,
possibly as a result of small sample sizes and a declining background incidence in

the study area.

Paper D presents findings from a qualitative study exploring the effectiveness of HIV
prevention counselling messages, which showed that relationship dynamics
constrained the extent to which HIV-negative women felt able to control their HIV-
related risk, and imbalanced client-counsellor interactions limited communication

during counselling sessions.

Overall, the findings from the thesis reveal that provision of different HTC models
increased the uptake of services, but the proportions of individuals repeat testing
were low and there was limited evidence for an impact of HTC on sexual risk
reduction. Future research should explore the effectiveness of different HTC
modalities in encouraging repeat testing among high risk HIV-negative individuals,
influencing sexual behaviour change and linking HIV-positive people to care and

treatment.
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1 Introduction

1.1 Background

Southern and Eastern Africa remains the region most affected by the HIV pandemic,
accounting for just over 5% of the world’s population but approximately 50% of all
people living with HIV, corresponding to 17.1 million of the estimated 34.0 million
people living with HIV in 2011 (1). In Tanzania, 1.4 million people were living with
HIV in 2013, and prevalence among adults aged 15-49 was estimated at 4.9%
(range 4.6-5.3%) (2). The vast majority of new infections in sub-Saharan Africa are

acquired via heterosexual transmission (3).

HIV testing and counselling (HTC) services are promoted as the gateway to HIV
care and treatment services, and offer the opportunity for specially-trained
counsellors to encourage avoidance of high risk sexual behaviours among both HIV-
negative and HIV-positive individuals. Since the mid-1990s, the traditional model of
HTC service delivery in Tanzania and elsewhere in sub-Saharan Africa has been via
client-initiated voluntary counselling and testing (VCT), with the emphasis originally
being on counselling for HIV prevention, or linkage of positive persons to palliative
care and other social support services, in the absence of widely available
antiretroviral therapy (ART) (4-6).

Since the start of ART rollout across sub-Saharan Africa in the early to mid-2000s,
in response to low initial rates of testing uptake as well as in recognition that many
opportunities to diagnose individuals attending health facilities were being missed,
policies and programmes for provider-initiated testing and counselling (PITC) in
clinical settings have been increasingly adopted (7). In 2007 the WHO and UNAIDS
published guidance recommending the scale-up of opt-out PITC alongside
traditional VCT services, although by this time approximately 50% of African
countries were already offering PITC - mainly in antenatal clinics, but also in clinics
providing diagnosis, care and treatment for tuberculosis and sexual transmitted
infections (STI), and other health facility settings where patients presented with HIV-
like symptoms (8). In Tanzania, guidelines recommending the introduction and
scale-up of PITC were published in 2007 (9), following a national programme for

provision of free ART which started in October 2004.
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Over the past ten years, other alternative and innovative options for HTC service
delivery have evolved across sub-Saharan Africa, including mobile VCT, home-
based VCT and VCT services offered to individuals in their local communities or
places of work (10). These services have been associated with considerable
increases in the uptake of HIV testing (11), although they have usually been offered
as part of research or other projects, and have not generally been taken to scale as

part of national-level policy.

In line with trends in other African countries, the number of facilities providing HTC
services in Tanzania has increased substantially over the past 20 years. By the end
of 2012, there were 2,168 sites across Tanzania providing HTC services, and PITC
programmes (primarily antenatal testing of pregnant women) had been implemented
at all hospitals and approximately 50% of health centres (12). Impressive as this roll-
out is, it is worth remembering that more than 80% of the population in Tanzania are
served by health centres and rural dispensaries (12) — that is they do not live in
areas that can directly access hospital services. Nevertheless, the increase in the
number of facilities providing HTC has seen a corresponding rise in HTC coverage
rates. The proportions of men and women aged 15-49 in Tanzania who had ever
tested for HIV increased from 15.4% and 15.2% respectively in 2003-2004 (13) to
27% of men and 37% of women in 2007-2008 (14), and 47% of men and 62% of
women in 2011-2012 (15). However, in 2011-2012, the proportions of men and
women reporting recent HTC (in the last 12 months) - a better indicator of
knowledge of current HIV-status compared to reports of ever testing - were just
25.0% and 29.5% respectively (15), and Tanzania is among the countries with the
poorest overall coverage of antiretroviral therapy (ART) in sub-Saharan Africa, with
less than 60% of those eligible for treatment receiving it based on 2010 WHO
treatment guidelines (1). Challenges to the uptake of HTC in Tanzania include low
utilisation of services in rural areas (12), fear of HIV-related stigma and
discrimination (16), a perceived lack of confidentiality associated with HIV testing
(17), and fears surrounding disclosure of sero-status to partners and others (18, 19).
Challenges to service provision include a lack of trained healthcare workers, a weak
health system infrastructure and poor drug distribution systems leading to frequent
stock-outs of HIV test kits and other supplies (12).
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A note on terminology

A wide variety of terms are used to describe HTC services. The WHO and other
international public health organisations use HTC as an umbrella term to refer to all
types of testing and counselling services, whether they take the form of client-
initiated voluntary counselling and testing (VCT), or opt-in or opt-out provider-
initiated testing and counselling (PITC) (20). Client-initiated VCT can be further
distinguished as services provided at clinics attached to health facilities, at stand-
alone centres, or as temporary outreach services provided within villages or places
or work. In this thesis, HTC is similarly used as an umbrella term, while the more

specific terms are used to distinguish between types of services where relevant.

1.2 Rationale

HTC services are hypothesized to contribute to HIV-prevention by encouraging
changes in sexual risk behaviour among both HIV-negative and HIV-positive
individuals, following the development of an individualised risk reduction plan under
the guidance and support of a trained counsellor (5, 21). However, previous
gquantitative and qualitative research in sub-Saharan Africa has provided mixed
evidence for sexual risk reduction following HTC use. Quantitative studies provide
moderate evidence for reductions in some sexual risk behaviours following HTC,
such as changes in condom use or reductions in numbers of sexual partners, but
suggest that changes in behaviour may be greater among individuals testing HIV-
positive compared to those testing negative (22-24). However, there is considerable
heterogeneity in study findings, and not all studies have stratified results by HIV-
status. Furthermore, there is uncertainty regarding the extent to which the
availability of treatment may affect patterns of sexual risk behaviour in sub-Saharan
Africa (25), and whether any impacts of HTC on sexual behaviour may differ before
and after the widespread availability of ART. A limited number of qualitative studies
have explored understandings of and responses to HIV prevention counselling
messages among individuals completing HTC, however many of these have
focussed on HIV-positive individuals (26-29), despite the fact that HIV-negative
individuals comprise the majority of the population and it is their behaviour that
represents an opportunity for the primary prevention of HIV. Further qualitative
research may help to shed light on the factors influencing sexual behaviour following
HTC use, particularly among individuals testing HIV-negative.
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Interest in the widespread use of ART in order to prevent HIV transmission by
reducing viral loads in treated patients (treatment as prevention or TasP) has grown
in recent years, following greater availability of ART across sub-Saharan Africa, and
data from observational research, clinical trials and modelling studies which have
demonstrated potentially great reductions in HIV incidence associated with TasP
(30-32). In 2013, the WHO revised its treatment guidelines to recommended earlier
ART initiation for several groups of patients, including all patients with a CD4 count
<500 cells/pL, and immediate provision of ART for all sero-discordant couples,
pregnant women living with HIV, people with HIV and tuberculosis or HIV and
hepatitis B co-infections, and all HIV-positive children under five years old (33).
These revised guidelines (compared to earlier guidelines which recommended
treatment initiation at CD4 counts <350 cells/uL — (34)) will lead to substantial
increases in the number of people eligible for treatment and requiring access to HTC
as the point of diagnosis. Some countries in sub-Saharan Africa are beginning to roll
out forms of TasP, while several countries are already implementing Option B+
(immediate ART for life for HIV-positive pregnant women) (35). In Tanzania,
guidelines on the implementation of Option B+ were published in 2013 (36).

TasP strategies advocate regular repeat testing among high-risk individuals in order
to diagnose HIV-positive patients and link them to treatment services as soon as
possible after infection, reducing the period in which the risk of HIV transmission is
greatest (30). As the numbers of people accessing HTC services increase, there is
therefore a need to understand rates of repeat testing in sub-Saharan Africa. There
is also a need to monitor and evaluate the relative success of different HTC service
delivery models in attracting clients with high-risk behaviours known to be
associated with HIV acquisition (such as greater numbers of sexual partners (37),
unprotected sex (38) or early sexual debut (39)), as well as in improving early HIV
diagnosis rates. Previous research in African settings suggests that overall, uptake
of HTC is lower in rural compared to urban areas (40, 41), and that outreach HTC
strategies such as mobile or home-based HTC result in greater uptake of HIV
testing compared to health facility based services (11). However, the relative
success of different testing modalities in attracting high-risk individuals or those at

early stages of HIV infection is less well documented.
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1.3 The research setting

This PhD research was conducted within the context of the Kisesa HIV community
cohort study, a collaborative research project (‘TAZAMA' - Tanzania AIDS
Monitoring Activities) between the Tanzania National Institute of Medical Research
(NIMR) in Mwanza, northwest Tanzania and the London School of Hygiene and
Tropical Medicine (LSHTM), UK. The TAZAMA project aims to monitor the HIV
epidemic in Kisesa and to describe incidence, prevalence and HIV-related mortality
and their demographic correlates. The project has also been monitoring the

implementation of an HIV treatment programme in Kisesa since it started in 2005.

The Kisesa cohort study is funded by the Global Fund to Fight AIDS, Tuberculosis
and Malaria, and the principal investigators are Mark Urassa and John Changalucha
at NIMR Mwanza, with technical assistance from Basia Zaba and others at the
LSHTM. The primary research activities conducted by TAZAMA include rounds of
demographic and serological surveillance (sero-surveys) which have been
conducted in the study area since 1994 (initially a collaboration between the
Tanzania-Netherlands Support programme on AIDS — TANESA, funded by the
Royal Dutch Tropical Institute). Mobile or community-based outreach HTC services
have been provided to sero-survey participants in temporary purpose constructed
huts during all sero-survey rounds since 2003-2004. Further details of the research

activities conducted as part of the Kisesa cohort study are provided in Chapter 3.

In addition to the research activities, a partnership also exists between TAZAMA and
government-run health facilities in the study area, including HTC clinics (a voluntary
client-initiated walk-in HTC or VCT clinic, as well as PITC offered primarily to
pregnant women attending the antenatal clinic), and an HIV care and treatment
clinic (CTC) located at Kisesa Health Centre. The project also partners with a CTC
at Bugando Medical Centre, a zonal referral hospital in Mwanza city, and three rural
dispensaries which are located in the study area. Recent goals of the TAZAMA
project include monitoring the demographic impacts of the HIV epidemic, and the
linkage of the community cohort research datasets to data from the Kisesa-based

health facilities, in order to monitor the use and impact of HIV services.
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Long-term observational HIV cohort studies such as that conducted in Kisesa offer a
unique opportunity to explore trends in HTC uptake as well as risk factors
associated with service use, given the availability of data on HTC use, HIV-status,
and other socio-demographic and behavioural characteristics over extended periods
of time. In addition, the linkage between the routinely collected HTC clinic datasets
at government-run health facilities and the research datasets allows for comparisons
in rates of testing uptake and risk factors associated with use of different types of
services to be made, in addition to estimations of service coverage at the community
level. Kisesa is a rural ward that can be considered typical of many rural settings in
Tanzania, thus the research findings are expected to be applicable elsewhere in

Tanzania and other similar contexts across sub-Saharan Africa.

1.4 Aims and objectives of the research

The overall aim of the analyses presented in this thesis is to understand the role of
HTC services in HIV prevention in Kisesa. The specific objectives cover two broad
areas of research (see Figure 1.1). The first of these relates to describing the uptake
and coverage of different types of HTC services, with uptake being defined as usage
of testing services, while coverage refers to the proportion of the population who
have ever accessed testing services. Quantitative research methods are used to

investigate these topics.

The second area of research involves investigating the role of HTC in sexual
behaviour change, using both quantitative and qualitative methods. The quantitative
analyses investigate changes in reported sexual risk behaviours and HIV incidence
before and after using a community-outreach HTC service, while the qualitative
research adds depth to the quantitative findings by exploring perceptions of HTC
services, and how HIV prevention counselling messages might influence attitudes

and intentions regarding sexual risk reduction following HTC use.
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Figure 1.1 Broad research aims of the thesis

Overall aim:
To understand the role of HTC services in HIV prevention in rural Tanzania

g N

Research Area 1
(Quantitative methods)

To describe the uptake and
coverage of different types of
HTC services

U )

The specific research objectives are as follows:

1. To explore the uptake and coverage of different types of HTC services in
Kisesa between 2003 and 2010 (community outreach HTC (CO-HTC), client-
initiated or walk-in HTC (WI-HTC) and antenatal testing of pregnant women
(ANC-HTCQC)), by describing the proportions of individuals using each type of
service and the socio-demographic, behavioural and clinical characteristics
associated with service use.

2. To investigate trends in characteristics associated with CO-HTC use
between 2003 and 2010, and to explore rates of repeat testing among HIV-
negative and HIV-positive individuals, as well as risk factors for repeat CO-
HTC use.

3. To synthesize the evidence for an impact of HTC on sexual behaviour
change and HIV incidence in sub-Saharan Africa.

4. To quantitatively evaluate the impact of CO-HTC on changes in reported
sexual risk behaviours among HIV-negative and HIV-positive individuals, as
well as changes in HIV incidence, before and after the widespread
availability of ART.
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5. To explore perceptions of HTC services, and to understand how HIV
prevention counselling messages might influence attitudes and intentions
regarding sexual risk reduction.

6. To develop policy recommendations to improve the uptake, coverage and
impact of HTC services among rural populations in Tanzania and elsewhere

in sub-Saharan Africa.

Table 1.1 below summarises the research objectives as they were investigated in

the thesis, showing the methods and data sources used for each.
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Table 1.1 Summary of research objectives, methods and data sources

Research objectives Methods Data sources Chapter
in thesis
To explore uptake and Quantitative | Community Chapter 4
coverage of different types of | statistical cohort (Paper A)
HTC services in Kisesa (CO- analysis (demographic
HTC, WI-HTC, ANC-HTC) surveillance &
between 2003 and 2010 HIV sero-survey)
data linked to
HTC-use
datasets
To investigate trends in Quantitative | Kisesa cohort Chapter 5
characteristics associated with | statistical and linked CO- (Paper B)
CO-HTC use between 2003 analysis HTC use
and 2010, and to explore rates datasets
of repeat testing among HIV-
negative and HIV-positive
individuals, as well as risk
factors for repeat CO-HTC use
To synthesize the evidence for | Systematic Bibliographic Chapter 2
an impact of HTC on sexual review of databases
behaviour change and HIV gquantitative (Medline and
incidence in sub-Saharan evidence Embase) -
Africa existing literature
To evaluate the impact of CO- | Quantitative | Kisesa cohort Chapter 6
HTC on changes in reported statistical and linked CO- (Paper C)
sexual risk behaviours and analysis HTC use
HIV incidence before and after datasets
the widespread availability of
ART in Kisesa
To explore perceptions of HTC | Qualitative Transcripts of in- | Chapter 8
services, and to understand study in depth interviews | (Paper D)
how HIV prevention Kisesa and participatory
counselling messages might group activities,
influence attitudes and field notes
intentions regarding sexual
risk reduction
To develop policy Synthesis of | Systematic Chapter 9
recommendations to improve | all the literature review
the uptake and impact of HTC | research (Chapter 2)
services among rural presented in
populations in Tanzania and the thesis Papers A-D

elsewhere in sub-Saharan
Africa

(Chapters 4, 5, 6
and 8)
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1.5 Conceptual framework for the thesis

Figure 1.2 below shows a conceptual framework for understanding the role of HTC
services in HIV prevention in Kisesa, incorporating the measured outcomes under
the two main areas of research, namely i) describing the uptake and coverage of
HTC services in Kisesa, ii) investigating the impact of HTC on changes in sexual risk
behaviours among HIV-negative and HIV-positive individuals. Based on a review of
the literature as well as findings from previous studies in Kisesa (42, 43), the
hypothesized influences on the research outcomes (uptake of HTC, or sexual
behaviour change) are summarised. Hypothesized influences and measured
outcomes which are highlighted in blue represent those which will be investigated
using quantitative methods. Hypothesized influences and outcomes highlighted in
green will be investigated using qualitative methods, while influences which will be
explored using both quantitative and qualitative methods are highlighted in purple.
The ultimate aim of the research is to understand how to maximise the contribution
of HTC to HIV-prevention efforts in rural Tanzania and other similar settings in sub-

Saharan Africa.
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Research aims
__________________ Body mass index

To describe the uptake
and coverage of HTC

To investigate the
impact of HTC on
sexual risk behaviour

Hypothesized influences

Age, sex, area of residence,
religion, education, marital
status, marital status change

i HIV status

E |::> Recent seroconversion

! Previous HTC use
Spouse HIV & HTC use status

HIV risk behaviours (age at first
sex, number of partners, sex

with casual or high risk partner,
coital frequency, condom use)

Age
Gender
HIV status
Previous HTC use

1
1 ART availability
i E> Attitudes regarding condoms
i Disclosure of HIV & HTC-use
status
Gender inequalities

Trust in counsellors
Quality of HTC services

Figure 1.2 Conceptual framework for understanding the role of HTC services in HIV prevention in Kisesa

Measured outcomes

Risk factors associated with CO-HTC,
WI-HTC & ANC-HTC use

Coverage of CO-HTC, WI-HTC &
ANC-HTC services

Proportions of individuals repeat
testing

Risk factors associated with repeat
testing

Changes in sexual risk behaviours
(number & types of sexual
partners, condom use)

Changes in HIV incidence

Factors shaping sexual behaviour
change following HTC use

Hypothesized
outcome of service
use

Reductions

in HIV
incidence
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1.6 Structure of the thesis

This thesis is presented in research paper style, including four published or
submitted academic papers (Papers A-D) and five additional chapters including this
introductory chapter. A short introductory section is provided before each research
paper, briefly outlining the rationale for the paper and linking it to findings presented

in preceding chapters.

Chapter 2 reviews the literature that is relevant to the research presented in this
thesis, including a brief history of HTC service provision in sub-Saharan Africa, a
review of HTC service provision modalities and the characteristics of users of
different types of services, and a systematic literature review of the quantitative
evidence for an impact of HTC on sexual behaviour change and HIV incidence in
sub-Saharan Africa. Chapter 3 summarises the quantitative research methods,
including further details on the research setting and a description of data
management and preparation for the primary and secondary data sources used in
Chapters 4, 5 and 6.

Chapter 4 is a research paper (Paper A) submitted to Tropical Medicine and
International Health, and investigates risk factors associated with the use of different
types of HTC services in Kisesa (CO-HTC, WI-HTC and ANC-HTC), as well as
trends in the overall uptake of testing services between 2003 and 2010. This is
followed by another paper (Chapter 5 — Paper B, published in PLOS ONE) which
adds to these analyses by exploring trends in risk factors associated with CO-HTC
use over the same time period, as well as rates of repeat testing and risk factors for
repeat CO-HTC use between 2006 and 2010.

Chapter 6 (Paper C), published in BMC Infectious Diseases, is a quantitative
analysis assessing the impact of CO-HTC use on changes in reported sexual risk
behaviours and HIV incidence in Kisesa between i) 2003/2004 and 2006/2007
(when ART was available in Mwanza city, but not within Kisesa itself) and ii)
2006/2007 and 2010, when ART was available at a local CTC within the study area.
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Chapter 7 provides details of the qualitative research methods, including a
description of the data collection tools used during a period of fieldwork in Kisesa in
2012, the sampling and recruitment strategies used, and methods of data analysis.
This is followed by Chapter 8, a qualitative paper submitted to AIDS and Behavior,
which explores perceptions of HTC services and the factors which shape attitudes

and intentions regarding sexual risk reduction following HTC use in Kisesa.

The thesis concludes with a discussion (Chapter 9) of the main findings from the
PhD research, including a blended synthesis of findings from both quantitative and
qualitative analyses. The strengths and limitations of the research are also
discussed, as are programme and policy recommendations which will be relevant to
policy makers in Kisesa and other similar rural settings in Tanzania.
Recommendations for future research are also highlighted. The appendices include
all the study tools, ethical clearance certificates, and disseminated work including

posters and slides presented at international conferences.

1.7 Role of the candidate

| contributed to the design and framing of the overall objectives and research
questions for this study. Because the research was conducted within the context of
the TAZAMA Project, colleagues at the LSHTM and NIMR Mwanza were also
involved in ideas and design for the study. My role in the quantitative and qualitative

analyses completed as part of this thesis are outlined below.

1.7.1 Quantitative data collection and analysis (Papers A, B and C)

The quantitative analyses presented made use of both primary and secondary
datasets. The secondary data came from rounds of demographic and serological
surveillance carried out in the study area between 2003 and 2010. | was responsible
for linking the demographic and sero-surveillance datasets, extracting, generating
and cleaning the relevant variables, and designing and conducting the analyses.
Although | was not responsible for the design or management of the sero-surveys, |
provided feedback on the Sero7 and Sero8 questionnaires, particularly with
reference to the questioning on HTC. | also attended two ALPHA (Analysing

Longitudinal Population-based HIV/AIDS data on Africa) workshops in 2010 and
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2011, which provided me with training on methods of data management and

analysis techniques.

The primary dataset used in this thesis constituted data from a walk-in HTC clinic at
Kisesa Health Centre which was linked to the Kisesa cohort research dataset. Part
of the WI-HTC clinic data (up to June 2010) had already been entered, however |
coordinated further work to update the data entry to cover the period 2010 to 2012.
The additional data entry was overseen by a senior data manager at NIMR
(Clemens Masesa), however | identified the relevant logbooks for data entry,
advised on the design and creation of data entry screens as well as the
development of edit checks, and | merged and cleaned the final WI-HTC clinic
datasets used in analyses. The design of the algorithm to link the HTC clinic data to
the cohort research dataset was initially led by an IT consultant at NIMR (Benjamin
Clark), however | was involved in various stages of model development (further

details of my role in the data linkage project are provided in Chapter 3).

| wrote the manuscripts for Papers A, B and C, incorporating feedback from co-
authors and peer reviewers. Advice and guidance on the analyses was also
provided from statisticians on my advisory panel at the LSHTM and NIMR including
Jim Todd, Emma Slaymaker and Georges Reniers.

1.7.2 Qualitative research (Paper D)

| designed and led the qualitative study which was conducted in Kisesa in 2012, with
advice and guidance from senior social scientists on my advisory panel at NIMR
(Joyce Wamoyi) and the LSHTM (Shelley Lees). This included obtaining ethical
approval for the study, designing the sampling frame using the demographic and
sero-surveillance datasets, developing and piloting the data collection tools, training
four research assistants with the support of senior social scientists, and analysing
the data. | wrote the manuscript and developed the conceptual framework for Paper

D, incorporating feedback from co-authors.
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1.8 Ethical clearance

The research included in this thesis was approved by the ethics committee of the
London School of Hygiene & Tropical Medicine and the Tanzanian Medical
Research Coordinating Committee (see Chapters 3 and 7 for further details, and

ethical clearance certificates in Appendix 11.1).

1.9 Funding sources

| was awarded a three year studentship from the UK Economic and Social Research
Council which covered the cost of my research degree fees as well as an annual
stipend and part of my fieldwork costs. | was awarded a £5,000 grant from the
Gordon Smith Travelling Scholarship of the LSHTM which covered additional
fieldwork costs and the costs of my travel to Tanzania. The ongoing TAZAMA cohort
activities are funded by the Global Fund to fight AIDS, Tuberculosis and Malaria,
with additional funding from the Bill and Melinda Gates Foundation (via the ALPHA
Network) and the US National Institutes of Health (via the East Africa |IeDEA

(International Epidemiologic Databases to Evaluate AIDS) consortium).
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2 Literature review

This chapter summarises the literature that is relevant to the research presented in
this thesis. The first section provides of a brief history of HTC service provision in
sub-Saharan Africa. This is followed by a section exploring the relative success of
different HTC service delivery models in increasing the overall uptake of testing, and
the socio-demographic, behavioural and clinical characteristics of users of different
types of services. This informs the analyses presented in Chapter 4 (Paper A),
which investigates risk factors for HTC service use in rural Tanzania. Section 2.3
explores rates of repeat testing in sub-Saharan Africa, which are important to
understand given recent interest in TasP strategies, as well as the characteristics of
those who return to test more than once - topics which are investigated in Chapter 5
of this thesis (Paper B).

Previous reviews of the impact of HTC on changes in sexual risk behaviour and HIV
incidence have focussed on developed countries, or on developing countries
including those outside of Africa, and only include studies published up to 2010.
Section 2.4 presents a systematic review of the quantitative evidence for an impact
of HTC on sexual risk reduction and HIV incidence in sub-Saharan Africa,
incorporating studies published up to the end of 2014. This review informed the
analyses presented in Chapter 6 (Paper C), which explore the impact of community-
based outreach VCT on sexual risk behaviours and HIV incidence in Kisesa. In
section 2.5.1, a brief overview of theories of behaviour change are presented. This
is followed by a summary of qualitative findings relating to perceptions of HIV
prevention counselling messages among individuals completing HTC in sub-
Saharan Africa, in order to contextualise the qualitative research presented in
Chapter 7 (Paper D).

2.1 A brief history of HTC service provision in sub-Saharan

Africa

The first antibody test for HIV became widely available in industrialised nations in
the mid-1980s. Initial approaches to HIV testing emphasized that it should be client

initiated and done voluntarily, and were shaped strongly by activism in the Western
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world which underscored the need for protection of the human rights of those
infected with a highly stigmatised and untreatable condition (44). Counselling was
proposed as a critical component of the VCT process. During pre-test counselling
patients could be reassured that test results would remain confidential and fully
informed consent could be obtained. Post-test counselling provided an opportunity
to offer emotional and psychological support, to help clients understand the
significance of their test results (whether negative or positive), and to plan for the

future including reducing the risk of acquiring or transmitting HIV (45).

There is a paucity of evidence to guide the design of VCT interventions in
developing countries and in sub-Saharan Africa specifically, however, these have
generally evolved from the same set of principles guiding VCT service provision in
developed countries (46, 47). A key hypothesis underscoring HTC service provision
globally is that it can contribute to HIV-prevention by helping clients to initiate or
maintain safe sexual behaviour (4, 5). However, policy documents have
acknowledged that the impact of HTC on sexual behaviour change may be difficult
to measure, due to the complex nature of sexual behaviour and partnerships in

many high prevalence settings (21).

With the advent of antiretroviral therapy (ART) for the treatment of HIV in the mid to
late 1990s, policy documents began to highlight the importance of HIV testing and
counselling (HTC) not only for HIV prevention, but also in linking HIV-positive
individuals to treatment and care (47). By the early 2000s, international
organisations were examining ways to rapidly increase the number of people
accessing HTC services and to scale up ART provision in sub-Saharan Africa,
where the burden of HIV infection is greatest. Debates ensued about ‘opt-in’ versus
‘opt-out’ approaches to testing, coming respectively from human rights and public
health perspectives (44). However, in recognition that many opportunities to counsel
and diagnose individuals attending health facilities were being missed (7), in 2007
the WHO and UNAIDS published guidance on PITC to be offered by healthcare
workers within existing clinics and health facilities (48). The PITC guidelines
supported the continued scale-up of client-initiated VCT, but recommended opt-out
PITC for patients attending health facilities whose clinical presentation might result
from underlying HIV infection (irrespective of epidemic setting), and as a standard

part of medical care for all patients attending health facilities in generalised epidemic

30



settings. The guidance noted that PITC should be accompanied by a package of
HIV-related prevention, treatment, care and support services, and implemented
within the framework of a national plan to achieve universal access to ART for all
those who need it (48).

Subsequent to a number of international policy declarations which sought to reduce
the impact of the global HIV epidemic and to dramatically increase the number of
HIV-positive patients accessing treatment (49-51), by the mid-2000s vast resources
had been mobilised to increase access to HTC and ART in sub-Saharan Africa (1).
Alongside traditional stand-alone VCT services and PITC approaches, a number of
alternative models of HTC service delivery have evolved, including VCT provided as
temporary mobile or outreach services, or to people within their homes or places of
work (7, 10). At the same time rapid testing technologies emerged, allowing for
same day delivery of test results using simplified approaches such as finger-prick

blood or oral fluid specimens (52).

In recent years, there has been renewed enthusiasm for expanding access to HIV
testing and treatment services in light of research which has shown that HIV-positive
individuals are significantly less likely to transmit infection to their sexual partners if
their viral loads are suppressed as a result of receiving ART (31, 53). One modelling
study hypothesized that the TasP approach could contribute to dramatic declines in
HIV incidence if all adults aged 15 or older in high prevalence settings tested
regularly (once per year), and if those testing positive initiated ART immediately
after diagnosis (30). The success of TasP, if implemented at policy level, will
ultimately depend on the ability of health systems to achieve near universal rates of
HTC uptake, and to ensure strong systems for linking and retaining HIV-positive

individuals in treatment and care.

2.2 Scale-up of HTC service provision: types of services and

characteristics of service users
While there have been dramatic and encouraging increases in the numbers
accessing HTC in sub-Saharan Africa in the last fifteen years, there is considerable
regional variation in uptake. Data from Demographic and Health Surveys (DHS) and
AIDS Indicator Surveys (AlS) carried out between 2006 and 2011 show that the
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percentage of adult men and women who have ever tested for HIV ranged from less
than 30% in Uganda to more than 70% in Rwanda (1). In Tanzania, data from an
AIDS Indicator Survey in 2011-2012 showed that 47% of men and 62% of women
reported ever having tested for HIV (15). This represents an encouraging increase in
uptake from 27% of men and 37% of women reporting ever having tested in 2007-
2008 (14). However, at least 38% of women and more than half of men in the 2011-
2012 survey could not have been aware of their status, as they had never tested for
HIV. In Tanzania and elsewhere, further substantial increases in the uptake of
testing are required in order to maximise the potential prevention benefits of HTC,

and to further increase the number of HIV-positive patients receiving treatment.

Several reviews have noted that PITC has contributed to substantial increases in
HIV-testing across sub-Saharan Africa, with much of this attributed to the testing of
pregnant women in antenatal clinics (8, 54-56). Some studies have highlighted
concerns that opt-out testing during PITC can lead to coercion, with clients
reportedly being unable or unaware of the right to decline testing (57, 58). However,
other studies have found that rates of client satisfaction, consent and confidentiality
did not differ between VCT and PITC services (59), and that PITC may help to
‘normalise’ HIV testing by eliminating the stigma associated with self-identifying

oneself as at risk of HIV infection (60).

Mobile and community-based outreach VCT services have also been found to
substantially increase the uptake of HIV testing in comparison to standard facility-
based VCT services, and have been met with high rates of acceptability (61-64).
Such services help to reduce the logistical (such as time and transport) and financial
barriers to accessing testing (65, 66), and some studies have reported that they
compare favourably with facility-based VCT services in terms of cost-effectiveness
(64, 67). Studies assessing the usage of home-based VCT have also found high
rates of acceptability and uptake (68-70), and this type of service can reduce
concerns relating to confidentiality and stigma, as testing is provided within the

privacy of the home (71, 72).

Recently there has been growing interest in self-testing for HIV (73). As a new and

emergent technology, its feasibility and acceptability as well as ethical aspects
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relating to its use are not well understood, particularly in African settings. However,
one study in an urban setting in Malawi found an oral-swab self-test to be highly
accurate (99.2% accuracy — two false negative results) and acceptable (all
participants who agreed to test opted to use the self-test (followed by standard VCT
with a trained counsellor), and 98.5% of self-testers rated the self-test ‘not hard at all
to do’). This notwithstanding, participants articulated that counselling support was
still needed following testing, and alternative counselling options such as a
telephone helpline, information leaflets, or availability of a local community health
worker were not considered acceptable substitutes (74). Globally, very few countries
have adopted policies regarding self-testing (although Kenya is one of them — (73)),
and there is a lack of evidence surrounding its efficacy and appropriateness for use
in a rural African setting such as Kisesa. Nevertheless, initial studies in African
settings have indicated that self-testing warrants further exploration as a potential

way to make progress towards meeting universal access goals (74, 75).

A number of studies have reported on the general socio-demographic, behavioural
and clinical characteristics of individuals who report ever having tested for HIV (40,
41), however few have compared the characteristics of individuals who use different
types of testing services. Some studies have suggested that mobile or community-
based VCT may help to reach comparatively older and less educated clients
compared to health facility-based VCT or PITC (76-79). However, one study
reported that the age distribution of clients using six stand-alone VCT centres
compared to three different types of mobile VCT services were similar (64). Several
studies have reported that men are less likely to use health facility-based HTC
services compared to women (77, 79, 80), although few have reported which
strategies might be most effective in promoting couples-testing.

Some studies have found VCT use to be associated with higher risk sexual
behaviours (42, 81), however there is a lack of literature to compare the sexual risk
profiles of individuals across different types of services. A number of studies have
reported that HIV prevalence is higher among individuals testing at health facility-
based services compared to outreach VCT services (64, 67, 69, 77, 79). While there
is some evidence that mobile and home-based VCT services may help to diagnose
HIV-positive individuals at earlier stages of infection (67, 77), this has not yet been

widely documented, and relatively few studies have explored which types of HTC
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services attract first-time and previously undiagnosed testers (64, 67). Further
research is required in order to understand which HTC service delivery models are
most effective at identifying HIV-positive individuals and those most at risk of
infection, as well as whether different types of services help to increase the

coverage of testing among different socio-demographic groups.

2.3 TasP and repeat testing

TasP approaches advocate regular repeat testing among individuals testing HIV-
negative, in order to identify new HIV infections soon after sero-conversion (30, 82).
However, few studies have explored rates of repeat testing in sub-Saharan Africa, or
the characteristics of those who return for a second or subsequent test. One study
offering home-based VCT in Uganda reported that only 24% of individuals accepted
a repeat HIV-test during rounds of annual demographic and health surveillance (83).
However, in another HIV cohort study in Malawi, a substantially larger proportion of
participants (73.4%) accepted repeat home-based VCT during two surveys in 2004
and 2006 (84).

A small number of studies have explored the socio-demographic characteristics of
individuals who have tested for HIV more than once. Some of these are similar to
the characteristics of those who report ever having tested, with rates of repeat
testing being greater among women (85-87), those aged 25-44 (43), those living in
urban areas (43) and those with higher levels of education (85, 88). Other studies
have shown that repeat testers have similar or increased sexual risk behaviours
compared to those who have never tested (83, 88). This is encouraging in terms of
the potential of HTC to pick-up those at greatest risk of HIV-infection, although does
not lend support to the hypothesis that HTC encourages sexual risk reduction. One
study in South Africa reported that median CD4 counts were significantly higher
among HIV-positive individuals being diagnosed on their second or later HIV test
compared to those diagnosed at their first test, providing some reassurance that
repeat HIV testing may help to shorten the period between sero-conversion and
diagnosis (86). However, further research is required in order to better understand
the characteristics of those who repeat test, including whether these individuals are

at higher risk of sero-conversion than those who don’t test or who test only once.
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2.4 Systematic review of the impact of HTC on sexual
behaviour change and HIV incidence in sub-Saharan

Africa

A number of early reviews assessed the evidence for an effect of VCT on sexual risk
reduction in developed countries, mainly among men who have sex with men and
intravenous drug users (89-91). These studies found that VCT was associated with
decreases in sexual risk behaviour among HIV-positive individuals and sero-
discordant couples, although evidence for an impact among HIV-negative
individuals was less clear. More recent quantitative reviews have included data from
low and middle-income countries (22, 23, 54), although none have focussed on sub-
Saharan Africa specifically. A systematic review was conducted in order to
investigate the quantitative evidence for an impact of HTC on changes in sexual risk

behaviour and HIV incidence in sub-Saharan Africa.

Database searches were conducted in Medline and Embase, including studies
published between 1% January 2000 and 31 January 2015. Both MESH term and
keyword searches were used and the results were combined in order to maximise
the number of potentially relevant results. The following search terms were used:
(‘Counsellingg OR ‘VCT' OR ‘(counsel?* adj3 test*)’) AND (‘HIV' OR ‘human
immun#deficiency virus’ OR ‘human immun#-deficiency virus’ OR ‘AIDS’ OR
‘acquired-immun#-deficiency-syndrome’) AND (‘Sexual Behavior' OR ‘(sex* adj3
(behavio?r* or risk* or practice*)’) AND (‘Africa south of the Sahara’ OR ‘Africa’ OR
‘Senegal’ OR ‘Gambia’ OR ‘Guinea’ OR ‘Sierra Leone’ OR ‘Liberia’ OR ‘Cote d-
Ivoire’ OR ‘Burkina Faso’ OR ‘Ghana’ OR ‘Togo’ OR ‘Benin’ OR ‘Niger’ OR ‘Nigeria’
OR ‘Cameroon’ OR ‘Gabon’ OR ‘Congo’ OR ‘Angola’ OR ‘Namibia’ OR ‘Lesotho’
OR ‘Swaziland’ OR ‘Botswana’ OR ‘Zimbabwe’ OR ‘Mozambique’ OR ‘Malawi’ OR
‘Zambia’ OR ‘Tanzania’ OR ‘Kenya’ OR ‘Uganda’ OR ‘Rwanda’ OR ‘Burundi’ OR
‘Ethiopia’ OR ‘Somalia’ OR ‘Djibouti’” OR ‘Eritrea’ OR ‘Sudan’). In addition to the
searches in Medline and Embase, the reference lists of articles meeting the review
inclusion criteria were screened for relevant articles. Previous reviews and meta-

analyses provided relevant background information.

In total 765 articles were retrieved from the database searches, as well as two

additional articles from the review of reference lists of other papers. 722 articles
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were excluded after review of the title or abstract, while 45 papers were reviewed in
detail, 24 of which were found to meet the review inclusion criteria. One article was
subsequently excluded as it reported earlier results included in a subsequent

publication from the same study site,