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Abstract 
The HIV pandemic has existed for forty years. In 2020, there were an estimated 37.7 million individuals 

living with HIV/AIDS. HIV testing services (HTS) have been a critical intervention to the global HIV response, 

increasing knowledge of serostatus among persons living with HIV/AIDS and linking them to HIV treatment 

to reduce HIV-related morbidity, mortality and transmission.  

 

This thesis integrates my 29 peer reviewed articles within a health service coverage framework, and 

includes additional contributions through conference abstracts and WHO guidelines from 2000 to 2020, 

along with a purposeful, non-systematic review of other relevant literature. Across studies, methods 

included randomized trials, observational studies, systematic reviews and critical commentaries. Ethical 

approvals are included, and broader ethical issues around programming are addressed. Throughout this 

period, four phases of HIV testing expansion are described and contextualize the thesis evidence base:  

 

1. Early phase to increase HTS access (est. 2000-2004): Introduction and expansion of rapid HIV 

testing, a prevention paradigm, limited treatment availability and the establishment of WHO 

minimum standards.  

2. HIV testing expansion (2005-2009): Increased funding, expansion of routine testing in clinical 

settings, a scale up of community approaches; expansion of treatment access 

3.  Clinical paradigm focus (2010-2017): Increased understanding of ‘treatment-as-prevention’ and 

early treatment, introduction of 90-90-90 goals and an increased focus on a continuum of HIV care 

4. New HIV testing pathways (2017-2020) Expansion of HIV self-testing and index/partner testing to 

reach new sub-populations; new approaches given high rates of diagnosis in some countries.  

 

Across the included studies and articles, HTS domains were outlined within the Tanahashi health service 

coverage framework to demonstrate the utility in analyzing program effectiveness and unmet need. and 

increased availability and accessibility were achieved through a number of key findings: 

 

Accessibility and Availability 

• Increasing HTS Access through expansion of PITC, ANC testing and community based HTS that 

reached PLHIV earlier; critical assessments of the use of risk screening tools 

• Expansion of index and partner testing and effectiveness around reaching undiagnosed sexual 

partners and identifying serodiscordant couples. 



  
 

 12 

• Expansion of HIV self-testing with identified use and awareness, and leveraging to expand 

coverage for example within OPDs or for key populations. Measuring linkage and outcomes 

remains a challenge area.   

Acceptability 

• HIV testing quality evidence assessed the degree to which lay counselors have been integrated into 

national policies; factors related to misdiagnosis and misclassification in HIV testing programs; and 

programmatic output shifts resulting from HTS optimization strategies that include the integration 

of index approaches.  

• HIV testing service delivery and linkage to care included assessments of data gaps, facilitators and 

barriers to linkage to treatment following diagnosis; how IPV services may be best integrated into 

standard HTS; and best practices for providing psychosocial services for children receiving a positive 

result.  

Addressing Contact Coverage Gaps 

• Studies identified HTS gap areas in populations at risk including adult males and pediatric 

populations and identified correlates of ‘never testing’ among males that included low HIV 

knowledge and higher acceptance of GBV and stigma. Through program data, testing access was 

shown to be higher in females than males across 20 sub-Saharan African countries, largely a result 

of high ANC testing rates. Age of consent policies were identified as one barrier to testing in 

pediatric populations.  

 

Findings demonstrate contributions to key HTS elements that resulted in increases in effectiveness through 

increased proportions of PLHIV knowing their serostatus and accessing anti-retroviral therapy. Across low- 

and middle-income countries, knowledge of serostatus among persons living with HIV/AIDS increased to 

84% in 2020, with 73% of all PLHIV were estimated to be accessing HIV treatment.   

 

Evidence and practice from 20 years of HIV testing programming, along with health service coverage 

framing can inform future directions for achieving global 95-95-95 goals. Lessons learned from successes 

and challenges in HIV can inform responses to other current and future pandemics. 
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Chapter 1: Introduction 

1.1 HIV Testing Services: Health Service Coverage and HTS Paradigms 

Forty years ago, in 1981, the first cases of HIV were identified in New York and California (U.S. Department 

of Health & Human Services, 2021). Since then, an estimated 79.3 million people have been infected with 

HIV globally and 36.3 million have died (WHO, 2021a). In 2020, the estimated global cases of HIV/AIDS was 

37.7 million. While 1.5 million individuals were newly infected that year, it represented a 31% reduction 

from 2010 (UNAIDS, 2020a). The burden of HIV infection around the world has disproportionately 

impacted low- and middle-income countries, particularly sub-Saharan Africa. The African region now 

accounts for 2/3 of the total global HIV burden with 3.6% of adults living with HIV overall (WHO, 2021a).  

Key populations, who are both marginalized and at increased risk based on their behaviors, are at 

substantially higher risk for infection: men who have sex with men have 26 times higher relative risk to the 

general population for infection; for female sex workers it is 30 times (UNAIDS, 2020c) (UNAIDS, 2020e). It 

wasn’t until the late 1990’s that the international HIV response efforts began; UNAIDS for example was 

established in 1996 to advocate for action and coordinate the UN agencies in the fight against HIV. Prior to 

2000, much of the focus on HIV control were interventions based in primary prevention of infection and 

access to anti-retroviral therapy in LMICs were limited (AVERT, 2021).  

 

Since the early days of the HIV response, HIV testing services (HTS) have been a core component of 

interventions to control the epidemic. Fundamentally, the purposes of HIV testing services have been to 

determine the serostatus of an individual – primarily based on an algorithm of rapid antibody assays - and 

deliver needed services to individuals based upon those results. Those found HIV-negative would be 

counseled and connected to prevention interventions to reduce risk of HIV acquisition, as well as informed 

about the limitations of HIV testing and the need to retest if there was a recent exposure; those found HIV-

positive would be linked to clinical services that reduced morbidity and mortality (access to HIV treatment 

and regimens would also change radically over the two decades), as well as prevent onward transmission 

to sexual and injecting partners and infants born to positive pregnant women. 

 

Epidemic typologies of countries have informed overall approaches to delivering HTS.  These have 

traditionally been divided into:  
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• Generalized epidemics, where the HIV prevalence in the general population is greater than 5% 

and/or with consistently greater than 1% HIV prevalence in pregnant women (often established 

through ANC surveillance as one proxy input for modelled estimates);  

• And/or concentrated epidemics, defined by prevalence rates of greater than 5% through basic 

numerical proxies in at least one subpopulation and <1% among urban pregnant women 

(UNAIDS/WHO Working Group on Global HIV/AIDS and STI Surveillance, 2000) (UNAIDS, 2016a).  

 

Initial HTS approaches differed depending on the type of epidemics. HTS programs in generalized 

epidemics sought to maximize testing coverage through both multiple community and facility approaches, 

maximizing the numbers of persons tested. Concentrated epidemic settings focused testing programs on 

most at-risk populations. These “key populations” (KP) were defined by those with specific risk behaviors 

that put those individuals at increased risk: female sex workers (FSWs), men who have sex with men 

(MSM), and people who inject drugs (PWID) (WHO, 2014). While KP populations were focal populations for 

interventions in all epidemics, there are notable regional differences that inform approaches based on 

concentrated and generalized epidemic criteria.  

 

In considering the expansion of HTS in any target population, the Tanahashi framework aligns health 

service goals and achievements with the key factors of availability, accessibility, contact coverage and 

acceptability (Tanahashi, 1978). Applied to HIV testing services, two discrete service achievement goals 

evolved over time:  

 

• An initial HIV testing prevention paradigm that emphasized broad access to HIV testing and 

counseling, and sought to maximize broad population knowledge of sero-status, mitigate 

behavioral risk, and prevent mother-to-child infections;  

• and an HIV testing clinical paradigm that focused on HIV case detection in populations at risk, and 

linkage to anti-retroviral therapy in a care continuum to reduce morbidity, mortality and risks of 

onward transmission through viral suppression. 

 

In the early phases of the HIV response (from roughly the late 1990s and early 2000s), HIV risk reduction 

counseling and HIV testing were implemented as a key prevention intervention, and in US populations had 

demonstrated effectiveness at reducing rates of sexually transmitted infections and increasing reported 

protective behaviors such as rates of condom use (Kamb et al., 1998). Subsequent evidence around HIV 

testing paired with risk reduction counseling – then termed “Voluntary Counseling and Testing” (VCT) - 
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showed some prevention benefits in Kenya, Tanzania and Trinidad including reduced reported rates of risk 

behaviors (The Voluntary HIV-1 Counseling and Testing Efficacy Study Group, 2000). As VCT began to 

expand as a key early HIV prevention intervention, UNAIDS established key program tools that framed a 

number of minimum standards on counseling quality and content (UNAIDS, 2000a). HTS also began to be 

integrated as a minimum standard of care for prevention of mother-to-child transmission with 

introduction of ART-based prevention interventions into antenatal care (WHO, 2001). 

 

With the expansion of anti-retroviral therapy that began in the early 2000s and accelerated each year (see 

Table 2 below), HIV testing framing evolved from a prevention paradigm to a clinical paradigm, connecting 

diagnosis to treatment. First, from around 2007, a greater emphasis was placed on HIV case detection in 

clinical settings, including improving coverage of diagnostic testing as part of clinical care in generalized 

epidemics (WHO, 2007). Second, there was a critical expansion of availability and accessibility to HIV anti-

retroviral therapy and increasing numbers of individuals as WHO eligibility criteria expanded and regimens 

were simplified and costs reduced (UNAIDS, 2020a). ART coverage expanded from about 590,000 

individuals accessing ART in 2000, or about 2.5% of all persons living with HIV/AIDS (PLHIV) to 25.4 million, 

or an estimated 67% of all PLHIV (UNAIDS, 2020a). Thirdly, the evidence around the effectiveness of ART 

therapy at reducing both viral load in individuals and preventing onward transmission of HIV led to both a 

prevention and clinical therapy framing of HIV testing (Cohen et al., 2011).   

 

Again, the Tanahashi framework applied here is 

reframed in the context of an HIV clinical 

paradigm. The overall end goal of service 

achievement changed from testing 100% of a 

given sexually active population in the context of 

HIV prevention, to testing those at increased risk 

with an aim of virological suppression of PLHIV in 

a population. The target population therefore 

shifted from the intermediate objectives of 

numbers of persons tested (or % ever tested as 

measured in many demographic surveys), and 

focused on overall populations at risk 

determined by sub population, geography or 
Figure 1: Tanahashi health service coverage framework (adapted) 
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testing setting or modality, along with subsequent rates of diagnosis and linkage to treatment. 

 

The core of this thesis centers on 29 peer reviewed articles published between 2006 and 2020, in addition 

to conference abstracts and WHO guidelines and resources centered on increasing access to HIV testing 

services to mitigate the pandemic. These articles and their findings cover a range of themes that include: 

increasing the availability and accessibility of HIV testing services through facilities, communities, HIV self-

testing and index testing; they address elements of service quality, service delivery and linkage to care and 

treatment as an aspect of effectiveness coverage; and they consider aspects of sub-populations such as 

adult males and children who may be underserved. Together, and with other relevant literature, these 

articles provide an evidence base on the progression and evolution of HIV testing services in low- and 

middle-income countries that achieved an estimated 84% of PLHIV diagnosed in 2020 with 73% of PLHIV 

estimated to be accessing life-saving HIV treatment.   
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1.2 Research Question, Objectives, Methods, Limitations 

Within my published body of work, this thesis addresses the primary research question: How has access to 

HIV testing services effectively expanded over a twenty-year period between 2000 and 2020?  Additional 

sub-questions include: How can this access to services be framed and evaluated within a health service 

coverage framework? How have factors of availability, accessibility, acceptability, contact and 

effectiveness coverage, and service program goals changed over time? In considering service goals and 

effectiveness coverage, how have HIV testing service approaches changed over time? What are some of 

the key lessons learned from the past twenty years of HIV testing research, policy and program 

experience?  

 

The objectives of this thesis are to provide a review of my contributions to global HIV testing programming 

and coverage, and review contributing aspects of the overall expansion of HIV testing services in low- and 

middle-income countries from 2000 to 2020. This period specifically covers and aligns with my professional 

period of work in this area, but also parallels a period of rapid HIV testing expansion and evolution of 

approaches to meet program goals. This thesis will examine key factors of global and program goals and 

paradigms, provide some considerations of target populations, and increasing accessibility and availability 

of HIV testing services among them. Secondarily, this thesis will utilize an overarching health service 

framework to HTS and consider specific contextual elements as they relate to its discrete service goals and 

frame my own key articles and publications that comprise this PhD by Publication submission.  

 

Methodologies will include a review of both my own co-authored articles, abstracts and other works that 

contributed to this expansion (Figure 4 below), along with a purposeful, non-systematic review of other 

selected literature related to HIV testing programming, implementation science and global policy that will 

provide an overview of the key evidence supporting and informing the objective of HTS and diagnostic 

expansion as a core element of the global HIV response. HTS lessons learned from the past two decades 

will be considered for the future of HIV and other potential pandemics. Additional published literature to 

supplement the application’s publications will be included based on my knowledge and expertise. 

 

As a non-systematic, purposeful review of my publications and related literature, this commentary aims to 

provide a broad landscape analysis of two decades of HIV testing evidence, and programmatic and policy 

impact, and is not intended to be exhaustive, systematic or meta-analytic in nature. While HTS 

considerations, policies and applications can be considered global or worldwide context, the geographic 

scope of my publications focuses primarily on generalized epidemics in sub-Saharan African countries 
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which bear the largest HIV burden globally and generalized populations. The time period of focus covers 

my professional career, and time periods assigned within these years are approximations of program and 

policy development. There may be instances of programming, policy or publications that are related and 

fall outside of these years. While key populations are touched on in this commentary, they have not been 

the specific focus of my published work, and are thus not a direct focus of the overall commentary. 

Correlations with specific definitions of “epidemic control” are also beyond the scope of this commentary. 

Finally, there is a limitation given the breadth of topics covered in this commentary on HIV testing 

availability, accessibility, coverage, acceptability and the range of target populations is wide, and each area 

could stand alone as a subject of in-depth systematic analyses.   

 

 

 

  



  
 

 19 

1.3 Application of the Framework to HIV/AIDS: 90-90-90 Goals and an Overview of 1st 90 Coverage 

In 2014, UNAIDS first established useful strategic goals in focusing HIV testing services on the HIV 

treatment continuum, defining global “90-90-90” goals. These aligned with UN Sustainable Development 

Goal #3 – Ensuring Healthy Lives - and were defined as achieving 90% coverage of HIV testing among 

persons living with HIV/AIDS; 90% of those diagnosed on anti-retroviral therapy; and 90% of that 

population virally suppressed (UNAIDS, 2015);(UNAIDS, 2016c). The 90-90-90 framework provides both a 

benchmark of country progress towards achieving high rates of treatment coverage and virological 

suppression, and also emphasizes the concept of a treatment continuum across multiple, inter-dependent 

domains. Factors of linkage to treatment from points of testing and diagnosis are critically important to 

downstream goals; a lack of progress in 1st or 2nd 90 will impact viral suppression. While the 90-90-90 

framework became a common point of reference for a 2020 global goal (that was not met by most 

countries), UNAIDS updated these for 2025 with a 95-95-95 goal (UNAIDS, 2020d).  

Table 1: The Tanahashi health service coverage framework and HIV testing contexts 

 

Tanahashi 
Framework Element 

Health Coverage 
Definition (Tanahashi) 

HIV Testing Services / “1st 90” Contexts 

Goal of Service 
Achievement 

Health service interaction 
with those who would 
benefit (Target 
population) 

• Prevention Paradigm (before about 2007): Universal access to HIV testing of populations 
as primary prevention. 

• Clinical paradigm (after about 2007): coverage of testing among populations at risk; shift 
to global indicator of % PLHIV diagnosed; linkage of positives persons to treatment based 
on eligibility.  

• Ensuring minimum standards (5Cs): counseling, consent, confidentiality, correct test 
results, connection to care/treatment 

Effectiveness 
Coverage 

People who receive 
effective care 

Within the clinical paradigm: 
• % or # diagnosed and linked to HIV ART 
• At risk negative individuals linked to HIV prevention services 

Contact Coverage Population who uses the 
service 

• Client initiated HTS – based on self-assessment of risk and accessing services 
o This includes those who choose to self-test based on access to HIVST kits.   

• Provider initiated Testing and Counseling (PITC) – initiated by a health care provider  
Acceptability Population willing to use 

the service 
• Uptake rates of HTS (or rates of refusal) 
• Program or population HIV positivity rates 
• Qualitative data on HTS acceptability 
• Minimum standards play a critical role 
• Quality of HIV testing services including diagnostic processes, counseling interventions and 

linkage to prevention and treatment services 
Accessibility Population who can use 

the service 
Geographic access points:  

• Community-level access (non-facility, mobile, door to door, large scale mobile testing 
campaigns)  

• Through VCT sites (HTS stand-alone sites; “one-stop shops”, etc.)  
• Through health facilities and HTS in clinical settings (OPDs, tuberculosis (TB) clinics, ANC 

services, etc.) 
Structural access through HIV self-testing (HIVST) – community and facility; public and private sectors 

Availability Population for whom 
service is available 

• In generalized and mixed epidemic countries, HIV testing should be widely available to 
populations at risk.  

Target Populations Population who should 
benefit from the service 

• Prevention Paradigm: Universal access to HIV testing of sexually active or at risk 
populations 

• Clinical paradigm: coverage of testing among populations at risk; shift to global and 
country level indicators of % PLHIV diagnosed and % linked to ART 

• Generalized Epidemics: Adult populations and pediatric populations at-risk; KP 
• Concentrated Epidemics: Key populations (defined as female sex workers, men who have 

sex with men, and people who inject drugs) and KP-connected populations (partners and 
clients of KP) 
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One weakness of the goal structure given the relationships of the goal measurements is that the 90s are 

not absolute measure of all PLHIV in a population across domains. In terms of coverage across the three 

domains, this framework established lower baselines when the total estimated number of PLHIV is 

considered: 90% rates of diagnosis among all PLHIV then corresponds to 81% treatment coverage and 72% 

viral load suppression rates. Furthermore, there are additional epidemiological definitions around 

epidemic control that include absolute reductions in incidence have been proposed that are 

interdependent to 90-90-90 goals, but are beyond the scope of this commentary   

(Galvani et al., 2018);(Ghys et al., 2018).     

 

Survey data indicates HTS expansion and 

increasing rates of diagnoses in many 

generalized epidemic countries. WHO, in a 

review of demographic health survey (DHS) 

data, estimated in the time period 2004-2006 

only an average of 16.7% of PLHIV had ever 

been tested and received their results across 

16 countries; the African countries of Tanzania, 

Lesotho, Malawi, Uganda and Zimbabwe 

averaged 19.6% (WHO, 2010c). More recent 

HIV/AIDS surveys assessing 90-90-90 estimates by country in sub-Saharan Africa have demonstrated high 

rates of diagnoses and treatment uptake ranging from 59% in Tanzania to 86% in Eswatini (see Figures 2 

and 3) (ICAP, 2020).  Further developments in refining modeling approaches have led to more accurate 

estimations across countries (Marsh et al., 2019). Over a roughly 10 to 14-year span, surveys have 

demonstrated marked increases in known status among persons living with HIV/AIDS. Select country 

comparisons are included in Figure 2. In 2020, overall an estimated 84% of PLHIV are aware of their 

serostatus (UNAIDS, 2020a) – a substantial jump from the early years of the HIV response.  
 

 

 

 

 

 

Figure 2: Select country comparison of PLHIV known status rates, 2004-06 to 
2016-18; Adapted from WHO, 2010c 
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Figure 3: Adapted from UNAIDS 2020: Diagnostic, treatment and viral load suppression coverage estimates by country, absolute percentages.  

 

As we consider HIV testing availability, accessibility and contact coverage expansion, a number of 

overlapping phases from the past two decades can be considered: 

• Early Phase to Increase HTS Access in a prevention paradigm (from about 2000-2004): Early 

expansion and adoption of HIV rapid testing, establishing global minimum standards, training of 

lay counselors to expand access, establishing VCT sites for individuals to access testing 

confidentially, use of mass testing campaigns and some community outreach testing; expansion 

of HIV testing for prevention of mother-to-child transmission.  

• An HTS expansion phase (from about 2005-2009): Increased investments (PEPFAR and Global 

Fund) and increase in HTS access through additional modalities, expansion of facility-based 

testing (PITC and ante-natal care testing) and community modalities including home-based HTS  

• A shift to a clinical paradigm phase (from about 2010-2017): Increased targeting of existing 

community and facility modalities; Increased understanding of ‘treatment-as-prevention’ and 

the benefits of early treatment; introduction of 90-90-90 goals and an increased focus on a 

continuum of HIV care; the importance of linkage to treatment becomes a focus; a focus on 

couples testing and reaching at risk adolescents; evidence base for index and HIV self-testing 

begins; HTS program positivity becomes a critical metric for program effectiveness. 

Source: UNAIDS, 2020. Website: https://aidsinfo.unaids.org/ 
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• New HIV testing pathways (from about 2017-2020): Expansion of new modalities to reach 

undiagnosed: index testing and HIV self-testing; a renewed emphasis on linkage to prevention 

for HIV negative persons; reduced positivities in clinical settings and many countries achieving 

high rates of diagnosis. Newer technologies on the horizon including more blood based HIVST 

kits; Ag/Ab rapid tests for detection of acute infection; and multiplex assays for detecting 

diseases in addition to HIV such as syphilis.  

 

Key aspects of this global HTS programming and policy across this time period and these phases will be 

described, along with my critical contributions through the articles included.   
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1.4 Overview and Mapping of Key Select Co-authored Articles and Abstracts included in 

Submission  

The expansion of HTS can be aligned with a fundamental framing of health care access that is well 

described by the Tanahashi framework, which addresses health interventions generally. HTS goals have 

been established within the global goals of the UNAIDS’ 90-90-90 targets for HIV specifically. Here, HTS is a 

core component to achieve 90% of persons living with HIV/AIDS diagnosed, and 90% receiving anti-

retroviral therapy (ART) (meaning those diagnosed have been successfully linked to treatment). My 

contributions to the evidence base and literation on HIV testing services map to the health access 

framework, with HTS domains tracking to availability, accessibility, acceptability, and contact coverage 

(Figure 4). Notes on authorial contributions can be found in Table 3, Section 3.1. 

 

 

 

Figure 4: Publication Map for Vincent Wong by HIV Testing Domains and Tanahashi health access elements. 

 

  

Acceptability of Service Delivery Accessibility and 
Availability 

Contact Coverage Gaps 

Accessibility and Availability / Contact Coverage 

Bold titles indicate first or last authorship; Authorial contributions listed in Section 3.1, Table 3. Participation in select WHO institutionally 

authored products included in blue shaded boxes. See Chapter 3 for a detailed list of included publications and full citations. 
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1.5 Ethics and ethical approvals related to articles  

All relevant research and studies published were undertaken in accordance with ethical standards of the 

institutional and/or national research committees. Where relevant and client/patient level data was 

collected, informed consent was obtained by all individual participants. Studies and their protocols have 

been approved by the appropriate institutional ethics committees or review boards, in addition to the 

appropriate IRBs in respective countries who have also approved the study protocols. Where required, 

ethical approvals are detailed in the individual articles included in Appendix 1.  

 

In addition to ethical approvals obtained for research included as part of this portfolio, it is worth 

mentioning a number of broader ethical issues presented by HTS programming globally. Many ethical 

issues can be addressed through meeting WHO’s 5C minimum standards (consent, confidentiality, 

counseling, correct test results, connection to treatment), or conversely are a result of breaches in these 

standards (See Section 2.1.2).  Issues that require continued vigilance to ensure ethical programming can 

be framed across the 5C standards and include:  

 

• Ensuring informed consent for all forms of HIV testing. Coerced or mandatory testing does not 

have a public health benefit, and WHO has continued to emphasize all HIV testing needs to remain 

voluntary and consensual (WHO, 2015b). This includes all HIV self-testing as well as initiating safe 

and ethical partner notification or index testing processes (see Section 2.4.2 for additional 

considerations) (WHO, 2016d).   

• Adequate counseling needs to be provided around all HIV testing to ensure that consent is 

informed, and to ensure individuals testing – whether positive or negative - have information 

sufficient to act on results to reduce HIV morbidity, mortality and transmission/acquisition (See 

Section 2.1.2).  

• Maintaining confidentiality of HTS processes and individual results, particularly giving the ongoing 

stigma related to HIV/AIDS (See Section 2.1.2).  

• HIV test kits and testing algorithms need to be established ensuring that individuals receive correct 

test results, positive and negative predictive values are maximized, and risks or misclassification 

are minimal (See Sections 2.1.1 and 2.1.2).  

• Ensuring connection to HIV treatment and preventions services. Testing alone is insufficient to 

achieve public health outcomes, and access based on results to both HIV treatment and effective 

prevention needs to be ensured (See Section 2.3.1).  
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Chapter 2: Primary Commentary: Evolution and scale up of global HIV testing 

service approaches: 2000-2020 

2.1 Key Developments and Paradigms for the Global Introduction of HIV Testing (2000-2004) 

2.1.1 The Introduction of HIV Rapid Diagnostics as a Key Technological Development 

The development and introduction of rapid HIV antibody tests was a game changer in the programmatic 

response to the HIV epidemic. HIV test results from lab-based assays such as enzyme immunoassays (EIAs) 

and Western Blot assays used for confirmation required individuals to return one or more weeks later for a 

result. In the late 1990s, an estimated 40% of cases never received their test results (Coovadia, 2000).  At 

early stages of development, there was clear recognition that same day results delivered substantial 

benefits to the person being tested (MMWR, 1998).  In 1997, WHO and UNAIDS recognized the potential 

impact this simple diagnostic technology would have globally (WHO and UNAIDS, 1998).   With the 

translation of lab-based testing utilizing complicated assays such as EIAs and Western Blot based 

diagnostics and requiring specialized expertise, to simple, rapid diagnostic test (RDT) kits in the late 1990s 

and early 2000s, access to diagnostics was able to expand rapidly (WHO and UNAIDS, 1998). RDTs were 

simple to perform, inexpensive, temperature-stable (requiring no cold chains) and, importantly, delivered 

results on the same day or even hour (WHO and UNAIDS, 1998). In 1998, one Ugandan program provided 

early evidence of high sensitivity and specificity (up to 100% in their sample) of the use of rapid tests in a 

two-test algorithm and increasing the proportion of results returned (Downing et al., 1998) (Kassler et al., 

1998).  

 

My own early work began in 2000 on research and development of HIV rapid diagnostic assays as an early 

example of translating of more complex lab-based HIV testing such as EIAs into rapid HIV antigen-based 

assays (Repke, Wong et al. 2002). Here, our HIV antibody rapid test (“InstantScreen®”) was developed as a 

flow-through device where HIV antigens (specifically, gp120 and gp40) were blotted onto a membrane 

which then captured HIV antibodies in the sample and resulted in a color signal; sensitivity and specificity 

here were found to be 100% (WHO, 2002a). Most simple, rapid diagnostic tests provide a qualitative 

“yes/no” result, require no cold chain, and provide results within about five minutes (WHO, 2015a). In 

laboratory evaluations against characterized HIV positive and negative sera, the assay was found to have 

100% sensitivity and specificity (Souza RS, 2002). By January 2002, WHO had evaluated seven simple, rapid 

blood-based assays on the market and had established recommendations for minimum performance 

standards at 99% sensitivity and 98% specificity. Six of these test kits were priced under $2 at that time and 

performed well with sensitivities of 100% and specificities of >99% (WHO, 2002a).  
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As access to rapid diagnostic tests expanded, guidelines were also established for their use cases, with 

separate algorithms recommended based on their purposes: 

transfusion screening, surveillance and diagnosis (WHO and 

UNAIDS, 1997);(WHO, 2004). Early on, a three-test algorithm 

became the basis for the expansion of diagnostic capacity in 

many low- and middle-income countries in populations and 

geographies of high prevalence for both generalized and 

concentrated epidemics. This required the use of a series of 

different RDTs that met minimum performance standards. The 

definition of algorithms for the purposes of diagnosis meant 

that in populations of higher prevalence, final outcomes based 

on a series of assay results would achieve higher positive 

predictive values. For diagnostic purposes this was critical, 

later re-affirmed in WHO guidance (WHO, 2015a). Negative results were not confirmed with additional 

testing, and one substantial limitation of antibody-based diagnostics (both rapid format and lab-based 

EIAs) was the risk of false negative results in the initial period following infection and prior to antibodies 

being developed. The so-called “window period”, earlier defined as 4-6 weeks post infection, and more 

recently with improved diagnostics established at about 3 weeks led to tailored counseling and retesting 

recommendations for those with recent exposures (UNAIDS, 2000b);(Delaney et al., 2017);(WHO, 2010a).   

 

In an era of minimal treatment access in low- and middle-income countries, rapid HIV tests became an 

indispensable tool for HIV prevention and clinical programming. How and where these diagnostic tools 

were deployed, and for whom HIV testing was available and accessible, became a cornerstone of the 

global response to the HIV pandemic.  

 

2.1.2 Adoption and Expansion of HIV Testing Service Minimum Standards (3C and 5C) 

In parallel to the technological developments of rapid HIV diagnostic tests, WHO established minimum 

standards to protect the health and rights of populations and individuals at risk and accessing HTS (WHO, 

2005; WHO, 2016). Early standards were established in the United States with a focus on confidentiality, 

voluntariness and risk reduction counseling, with CDC issuing a series of recommendations between 1994 

and 1999 based on evidence around sero-status based counseling (CDC, 2001).  Shortly thereafter, WHO 

and UNAIDS established critical minimum standards in the early 2000s, supporting both the acceptability 

of HIV testing and counseling services, and providing a framework that ensured that service delivery 

Figure 5: WHO HIV testing strategy for high prevalence 
settings (>5%), 2015 
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(whether in the community or through facilities) would meet the same minimum criteria. These included 

what early on became known as the “3C” standards: all testing would need to comply with informed 

consent, confidentiality and counseling. These core criteria were foundational to initiating and 

subsequently expanding early implementation globally.   

 

With minimum standards established, and simple, affordable diagnostic tools available, WHO focused on 

making HIV testing widely available for all through a “right to know” approach to access (WHO, 2002b) 

(WHO, 2003). Recommendations here emphasized integration for HIV primary prevention, as a core 

component of prevention of mother-to-child transmission, and for those with signs or symptoms of HIV. 

There was a heavy emphasis on “scale up”, ensuring it was voluntary, and that post-test services were 

critical. UNAIDS and WHO also made clear (in 2004 and again in 2012) that mandatory HIV testing was 

counter-productive (UNAIDS and WHO, 2012). 

 

My work on attainment of these early minimum standards were outlined in my 2005 Master’s Thesis and 

subsequent IAS 2006 submission and focused on early implementation and accessibility and acceptability 

in one West African country, Ghana, with an estimated HIV prevalence of 3% (Wong V, 2006). Here, 

through a site level analysis, we identified a diversity of access points for HIV testing in both the public and 

private sectors. Overall, there was variable application of standards around consent, confidentiality and 

counseling, with only 1/3 of all sites at that time aware of normative guidelines, and the non-governmental 

sector qualitatively performing better. In 2009, I conducted a policy analysis and literature review for 

WHO, finding that across 147 studies there was high uptake of HIV testing services in clinical settings, a 

high return rate for results (which was an early argument for moving to rapid based testing formats); and 

an absence of counseling was noted only in a minority of studies reviewed (Wong & Sabin, 2010).  

 

Additional standards were further codified by WHO in 2012 as the 5Cs – adding correct test results and 

connection to care as minimum criteria (WHO, 2012c). These elements highlighted the importance on 

ensuring both access and connection to anti-retroviral therapy and effective HIV prevention interventions 

(such as voluntary male medical circumcision (VMMC) and pre-exposure prophylaxis (PrEP)), and quality 

HIV testing – both RDTs and testing processes - that resulted in accurate results delivered to clients. All HIV 

testing “should strive to provide high-quality testing services, and quality assurance mechanisms should be 

in place to ensure the provision of Correct test results” and “provide Connections to prevention, Care, and 

treatment services. This includes the provision of effective referrals to follow-up services as indicated, 

including long-term prevention and treatment support”. As previously mentioned, WHO re-testing 
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guidelines aimed at minimizing missed diagnoses during the acute phase of infection by developing 

counseling messages around retesting two weeks later if recent exposure is suspected, and in other cases 

(WHO, 2010a).  

 

My additional work around HIV testing quality was included in a number of co-authored presentations, a 

systematic review and a WHO Guidelines Annex. Following reports of false diagnoses being identified in 

several African countries (DRC, Burundi and Ethiopia), a focus on the quality of testing and ensuring correct 

test results was at the fore (Shanks et al., 2013).  In 2014, we began a systematic review of reports of false 

positives or negatives in published literature.  Here we identified an interquartile range of 0.4-5.2% for 

false positives (30 studies provided reports on false-positive diagnostic errors), and 0-3.9% for false 

negatives (28 studies provided reports on false-negative diagnostic errors) (Johnson C et al., 2014) 

(Johnson C et al., 2017).  In our review, almost all studies reporting false positives indicated the use of a 

suboptimal testing strategies with sixteen indicating the use of a “tiebreaker” testing strategy (where a 

third rapid test is used to resolve discordant results in the initial two assays), and one study reporting 

misdiagnosis in Ethiopia through HIV-positive diagnosis based on a single HIV RDT. Factors contributing to 

false negative errors included: Clerical and user errors, early/acute infection, presentation late in disease 

stage and individuals with known HIV status on ART who sought retesting, or were retested using oral 

fluid-based RDTs. 

 

The quantitative and qualitative data reported on HIV misclassification through testing services provided 

specific evidence that informed subsequent global guidelines (Johnson C, 2016). These included specific 

recommendations reiterating the use of appropriate testing strategies and algorithms based on HIV 

prevalence of settings and geographies, as well as the introduction of retesting for verification at clinical 

sites prior to ART enrollment to ensure positive sero-status and address potential user errors in the initial 

testing event (WHO, 2015b).  

 

Ultimately, the diagnostic minimum performance criteria, testing strategies that sought to maximize 

positive predictive values, and standards that informed and protected clients around testing for a highly 

stigmatizing disease aimed to increase service availability and accessibility, as well as acceptability by 

ensuring the quality and reach of the HIV testing services delivered.  
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2.1.3 HIV Testing and its Role in HIV programs and response in a Prevention paradigm Mitigating the HIV 

Epidemic 

With early introduction of HIV testing services, particularly in sub-Saharan African countries and 

generalized epidemics, the intervention was established primarily within an HIV prevention paradigm. 

Elements shown to be effective in high income countries such as the United States demonstrated the 

potential for pairing HIV testing, knowledge of sero-status and tailored counseling to reduce exposure 

through lower risk behaviors (Higgins et al., 1991);(Kamb et al., 1998). With reduced HIV risk behavior 

outcomes in three countries (Trinidad, Kenya and Tanzania), intervention groups receiving both HIV testing 

and counseling reported significant reductions in the key risk behavior of unprotected intercourse 

compared to control groups receiving only health information (The Voluntary HIV-1 Counseling and Testing 

Efficacy Study Group, 2000). This difference was more pronounced in those found to be HIV-positive. 

While these outcomes were based on self-report, another early Ugandan VCT study demonstrated 

significant reductions in STI infections in an intervention group (Wawer et al., 1999). Critically, the VCT 

Study Group found that HIV testing and counseling interventions would be a cost effective in high 

prevalence populations with a cost per HIV infection averted in Kenya and Tanzania of US$249 and $346, 

respectively, and the cost per DALY saved was $12.77 and $17.78 (Sweat et al., 2000).    

 

The finding of the potential of population level access to HIV testing and counseling to mitigate HIV 

transmission translated into a number of countries with generalized epidemics initiating “know your 

status” campaigns and expanding HIV counseling and testing service access under the term “Voluntary 

Counseling and Testing” or VCT. Differentiated messaging based on serostatus intended to reduce risk 

behaviors, connect PLHIV to care, and implement early prevention to mother-to-child transmission 

(PMTCT) interventions. UNAIDS promoted these efforts in 2000 as a “relatively cost-effective intervention 

in preventing HIV transmission”, and developed program tools for assessing VCT quality and effectiveness 

as an HIV prevention intervention (UNAIDS, 2000b);(UNAIDS, 2000a). VCT’s early focus was on 

confidentiality, prevention and risk mitigation, and limited treatment availability in a context of high levels 

of stigma (Matovu & Makumbi, 2007). Broadly, VCT aimed to maximize HTS availability and knowledge of 

serostatus with HIV prevention as a primary objective (Marum et al., 2008);(Holtedahl et al., 2007);(Mills & 

Chong, 2006). Systematic reviews demonstrated an “increase in the odds of condom use/protected sex 

among participants who received VCT compared to those who did not”, and a more pronounced and 

statistically significant finding when stratified by HIV positives, with a 3.24 odds ratio compared to non-VCT 

populations (Fonner et al., 2012). Other reviews found statistically significant reduced rates of unprotected 

sex, but no evident impact on the number of sex partners (Denison et al., 2008). Both an abundance of 
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stand-alone VCT site, and large scale HTS campaigns served to increase availability and accessibility of HTS 

for populations in many countries (McOwan et al., 2002);(M. Sharma et al., 2015);(Marum et al., 2012); 

(Holtedahl et al., 2007). However, even with minimum standards, pressures to expand testing also resulted 

in rights-based concerns (Human Rights Watch, 2008).  

 

With the context of low levels of knowledge of serostatus in most low and middle-income countries in the 

early 2000s (as mentioned previously and 

illustrated in Fig 2), the intersection of VCT 

prevention benefits, established minimum 

standards and demonstrated diagnostic tools, 

foundations were in place for dramatic 

expansion. Note that while this thesis does not 

assess overall HIV testing funding analyses, it is 

worthy of mention that both the 

establishment of the Global Fund (GF) and the 

US President’s Emergency Plan for AIDS Relief 

(PEPFAR) provided the needed funding required to scale these services. The funding for HIV testing 

expanded substantially from about 2005 onwards (Macro International, 2009);(Marum et al., 2012). For 

PEPFAR this resulted in about $200M per year across roughly 50 countries globally (PEPFAR, 2021c) 

supporting HTS.2 Within this time frame, PEPFAR programming expanded its delivery of HIV testing from 

9.4 million in FY2005 to 79.1 million tests in FY2019 and 63.3 million in FY2020 (PEPFAR, 2006);(PEPFAR, 

2021a);(PEPFAR, 2020b). Global Fund also expanded its levels of HIV testing from 4.2 million tests reported 

in 2005 to 133 million in FY2019 (Global Fund to Fight AIDS, 2006);(Global Fund to Fight AIDS, 2020a).    

 

2.1.4 Testing coverage rates and the state of access and coverage to Anti-retroviral therapy over time 

Between 2003 and 2006, with knowledge of serostatus among PLHIV estimated across several countries to 

be 16.7% (see Figure 2), WHO showed that the total number of PLHIV diagnosed per year demonstrated 

the expansion over time of the absolute numbers of persons testing positive (WHO, 2018). This overall has 

driven increased contact coverage among populations to HTS Services through increases in both 

 
2 Note these estimates are conservative analyzing budgets “tagged” for HIV Testing (e.g., budget code: HVCT) within PEPFAR 
programs; there are additional PEPFAR budget lines that contribute to elements of HIV testing services and are not included 
here. Examples include treatment (HTXS), prevention (HVOP) and PMTCT (MTCT). Assessing HTS contributions from within these 
budget codes is complicated given their broader purposes and beyond the scope of this thesis.  

Figure 6: PEPFAR HIV Testing indicated funding (HVCT) 2006-2020. PEPFAR, 
2021. 
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acceptability (based on multiple factors included increased confidentiality, rapid and accurate results, etc.) 

and availability/accessibility (through increasing modalities to obtain HIV testing by different populations).  

Recent UNAIDS modeling approaches (known as “Shiny 90”) confirmed increases in the proportion of 

PLHIV diagnosed and on ART based on both program and surveillance data. In Cote d’Ivoire, Malawi and 

Mozambique, Shiny 90 models demonstrated substantial increases in PLHIV aware of status from 2000 to 

2019, reduced positivity rates over time, and a substantial proportion of positives estimated to be PLHIV 

on ART retesting. (Maheu-Giroux et al., 2019).  

 

While HIV testing services expanded, access to crucial anti-retroviral therapy was also increasing. ART 

coverage globally increased from an estimated 2% in 2000 (with roughly 0.6 million on treatment), to 67% 

in 2019 and 25.4 million PLHIV receiving ART out of a total of 37.9 million HIV infected persons globally 

(WHO, 2015b). The estimated coverage in the Africa Region for 2019 

was slightly higher than the global average at 70%. To Achieve the 

UNAIDS 90-90-90 goals, globally 81% ART coverage is needed. 

Fundamental to this has been: 1) the simplification and optimization 

of ART regimens through both improved pharmaceuticals with lower 

pill burdens, and 2) the progression of treatment eligibility criteria 

from a restrictive policy (e.g. initiating treatment only in PLHIV with 

<250 CD4 cells per microliter) to a “Test and Treat” approach where 

all persons diagnosed are initiated on HIV anti-retroviral therapy 

immediately (or at least within days) regardless of disease staging or biomarker levels (e.g. CD4 or viral 

load). Evidence around the protective benefit of ART in reducing HIV transmission furthered the argument 

of ensuring expanded coverage (Cohen et al., 2011). The move to a “treat all” approach substantially 

changed the risk-benefit calculus of testing with reductions in morbidity and mortality, along with reduced 

transmission risk (Granich et al., 2009);(Koenig et al., 2017).  

Table 2: WHO, 2020 and UNAIDS, 2020. Global 
Number on ART over Time (Adapted) 

Year 
Global Number of Persons 

Receiving 

2000 0.6 million 

2005 2.0 million 

2010 7.8 million 

2019 25.4 million 

2020 27.4 million 

2030 (target) 33 million 
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2.2: Expansion of HIV testing service delivery through facility and community HTS scale up. (2005-

2009) 

2.2.1 Provider Initiated Testing and Counseling in Facilities 

While initial efforts at HIV testing expansion in many low and middle-income countries focused on the use 

of VCT and campaigns within prevention programming, and expansion within ANC/PMTCT contexts, a key 

limitation was the primary method of service delivery through stand-alone sites that emphasized 

confidentiality and extensive risk reduction counseling. One result of this approach was providing HIV 

testing services that were largely dependent upon individual assessment of risk and decision making, and 

client-initiated action to seek testing. Overall, this established some inherent limitations to accessibility; 

HTS services were primarily accessible to those who decided to seek testing specifically. HIV stigma 

continued to be a significant structural barrier to individuals seeking HTS (Wolfe et al., 2006).     

 

From about 2005 to 2007, a number of countries began to expand policies focusing on HIV testing within 

clinical settings. For example, the US, Botswana and Kenya all developed guidelines establishing broad 

based HIV testing in clinical settings and for pregnant women through what was termed “routine HIV 

testing” or “opt out” testing (NASCOP, 2006);(Weiser et al., 2006);(Branson et al., 2006). The intention was 

broad based screening of clients and patients attending clinical services to maximize the numbers of 

individuals tested and positive persons identified (Steen et al., 2007).  In 2007, WHO provided specific 

guidelines on what was termed “provider-initiated testing and counseling”, or PITC and outlined a number 

of specific recommendations that aimed to expand availability beyond the existing VCT-based models 

(WHO, 2006).  

 

My work in the area of PITC introduction and its expansion covered a number of areas related to 

accessibility (through uptake metrics), acceptability and policy. Our systematic reviews demonstrated that 

across African country settings, studies showed PITC resulted in: high uptake and acceptability in ANC 

settings with >90% rates of counseling, and identified challenges with linkage from testing to PMTCT 

(Hensen B & Wong VJ, 2012); across a broader range of PITC settings, we found overall high rates of 

acceptability and, by 2010, over 80% of countries had national policies on PITC (Baggaley et al., 2012); and 

we compared PITC outcomes to community-based testing (see Section 2.2.2 below), where our meta-

analysis showed lower CD4 levels (i.e. later stage diagnosis) correlated with facility-based testing in five 

studies, as well as higher positivity rates and no reported harms (Suthar et al., 2013). The correlation of 

PITC with late diagnosis was confirmed in other studies, highlighting the challenges with reaching PLHIV at 
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earlier disease stages (Topp SM, 2014). With the expansion of programs and policies from about 2005, 

facility-based testing became a major testing modality leading to increased diagnoses and has for some 

years been the largest volume modality for diagnoses. For example, our recent review of 2019 PEPFAR 

testing data showed that about 63% of all positives were identified through PITC modalities in sub-Saharan 

African countries (Drammeh et al., 2020).   

 

Based on early evidence of good outcomes and limited harms, WHO PITC recommendations included:  

• Recommending an “opt out” approach that would maximize testing coverage in health facilities 

• Simplifying pre-test counseling to pre-test information and focusing on those elements needed to 

allow for informed consent.  

• And establishing key criteria for different epidemic types, where HIV testing is recommended:  

o For all patients irrespective of epidemic setting whose clinical presentation might result 

from underlying HIV infection 

o As a standard part of medical care for all patients attending health facilities in generalized 

HIV epidemics 

o More selectively in concentrated and low-level epidemics.  

o And PITC should be accompanied by a recommended package of HIV-related prevention, 

treatment, care and support services  

 

Expansion of PITC was not without criticism, with concerns that expansion of testing through PITC could 

lead to rights abuses, negative outcomes, particularly among women and girls (Csete et al., 2004; Gruskin 

et al., 2008). Early systematic reviews of PITC outcome studies showed increased uptake and minimal 

reports of negative outcomes (Kennedy et al., 2013). However documented challenges as PITC began 

implementation included burdens on health systems and poor linkage to care (Roura et al., 2013).  

 

2.2.2 Community based HTS 

Community-based HIV testing (CBHTS) can largely be considered HIV testing that occurs outside of a health 

facility. Across health service coverage metrics, community-based approaches would have the ability to 

impact most of the service achievement goals. Beginning with expanded availability, accessibility, 

acceptability, contact coverage, effectiveness coverage leading to an uptake in HIV treatment services 

among eligible populations.  
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In 2012 and in 2015, I was part of a WHO HTS guidelines development group; we articulated frameworks 

for community based HIV testing and its aims (WHO, 2012c);(WHO, 2015b). While there are a range of 

different approaches, the overall aim of community-based HTS are to reduce structural and logistical 

barriers to availability and accessibility coverage, and reduce potential stigma that may be associated with 

accessing testing in health facilities.  

 

Here we outlined a range of demonstrated community-based testing settings including:  

• Home-based – including offering HTS door-to-door in a specific catchment area, or targeted 

through community index testing services (see below).  

• Outreach (for general or key populations) – this includes HTS delivered through temporary sites 

established with the use of vans or tents, or within existing establishment serving target 

populations (e.g., bars, brothels, entertainment venues). This includes event-based HTS approaches 

and campaigns 

• Workplace – targets populations within employers and/or sectors where HIV prevalence is high and 

structural barriers (such as clinic opening hours) present an access barrier. 

• Schools/colleges – target populations include sexually active youth with an aim to provide both 

early access to treatment if needed and HIV prevention services. 

 

The widespread availability of simple, rapid HIV tests within validated algorithms, and the use of lay testing 

cadres allowed for deeper availability of HTS beyond health care settings directly within communities. 

UNAIDS in 2010 emphasized a recognized limitation in facility-based approaches, stating “HIV testing and 

counselling must be expanded, as most people get to know their status very late and access treatment 

later, which reduces the effectiveness of treatment programmes” (UNAIDS, 2010). 

 

A number of studies have looked at key outcomes of community-based HTS. In our published meta-

analysis, we demonstrated from published studies that community-based HTS overall reached more first-

time testers, identified PLHIV with higher CD4 levels (i.e. is correlated with earlier diagnosis), but had lower 

positivity rates (Suthar et al., 2013). We inferred from these finding that community-based modalities 

reached individuals who may have had less engagement with traditional health services (i.e., these HTS 

modalities compensate for lower acceptability or contact coverage of traditional health services) and is 

able to reach PLHIV earlier in disease stage. In one multi-country, cluster randomized trial, Sweat et al. 

compared community to facility based VCT in Tanzania, Zimbabwe and Thailand. The community 

intervention included mobilization activities, VCT services and community-based support post-testing. 
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Compared to facility based VCT, community VCT demonstrated statistically significant higher rates of first 

time testers, higher rates of overall uptake with a mean difference of 40%; lower positivity rates, but four-

fold more cases detected in the community arms (Sweat et al., 2011). In another systematic review, 

Sharma et al. looked at community HTS and its contribution to linkage to care from diagnosis (i.e. the first 

two 90s), finding that different community-based modalities achieved a number outcomes of interest 

relevant to effectiveness coverage: mobile testing was able to reach more males; mobile outreach to key 

populations had the highest positivity rates. Overall there was higher pooled coverage rates among 

community-based HTS across all modalities compared to facility-based (Monisha Sharma et al., 2015). Here 

within the studies included there was overall, increased accessibility of community-based HTS, high levels 

of acceptability as measured by uptake rates among those offered services, as well as increasing 

availability generally.   

 

Following the initial establishment of client-initiated VCT sites, the expansion of availability and access of 

clinical testing in health facilities for patients, ANC attendees and others, the implementation of active 

community outreach greatly expanded service achievement goals along with all the sub-objectives, 

increasing availability through effectiveness coverage. These achievements are key to achieving the first 

two of the UNAIDS’ 90-90-90 global goals.  

 

As the programmatic evidence grew for expanding implementation of community HTS, we developed a key 

framework focused for door-to-door approaches on planning, implementing and monitoring home-based 

HIV testing and counseling (Taegtmeyer et al., 2012). This early community-based strategy aimed to 

reduce access barriers by reaching at-risk populations in their homes (WHO, 2012b). Essential elements 

were compiled based on program promising practices from Uganda, Kenya and Eswatini (then, Swaziland) 

at that time, and included a number of critical areas that led to successful programming, including:  

• National coordination and support 

• Planning for human resources including safety and training  

• Geographic mapping of households, HIV data 

• Community mobilization through mass communication channels and gaining support and 

endorsements of local leaders. 

• HTS protocols in home settings (including quality assurance measures) 

• Data collection and protection 

• Follow-up and linkage to additional services  



  
 

 36 

A further extension of a blend of community-based approaches were large-scale HIV testing campaigns 

that frequently sought to reach large proportions of populations, and integrate additional health services 

such as malaria and TB screenings. Early efforts documented ethical issues and rights violations due to 

coercive or non-consensual testing (Human Rights Watch, 2008). In Botswana, one extended trial that ran 

from 2013 to 2018 demonstrated using community-based HTS approaches to exceed 90-90-90 goals and 

achieve 30% reductions in incidence (Lockman et al., 2020). Other East African studies showed high levels 

of coverage achievable with incidence reductions, but control groups showed comparable reductions likely 

due to increased coverage of ART (Havlir et al., 2019). While structurally such integrated approaches made 

HTS services widely available, they specifically appeared to increase both acceptability and contact 

coverage with close to 90% of residents accepting HTS with nearly 40% of persons positive newly 

diagnosed (Chamie et al., 2016).  

 

Broadly community-based HTS comprises multiple, non-facility approaches that increase key health service 

coverage metrics: accessibility, acceptability and contact coverage, as well as overall effectiveness in ART 

coverage rates. CB-HTS has been demonstrated to be an effective approach that reaches individuals earlier 

in disease stages and underserved populations such as men and youth. A number of studies have shown 

the contribution CBHTS can make towards achieving and even exceeding 90-90-90 goals.   

  

2.2.3 Author contributions to the expansion of access and coverage in specific populations 

HIV testing service achievement and 1st 90 coverage can be considered by sub- or target populations. The 

health service coverage framework elements when viewed through specific at-risk sub populations and 

their relation to 90% diagnosis rates. The scope of this commentary limits the extent of any full review of 

each of these populations. My authorial contributions across a number of sub-populations serves to 

highlight critical groups who need to be reached as an overarching service achievement goal of HTS across 

a range of modalities.   

 

Pregnant women and antenatal care 

Access to prevention of mother-to-child transmission interventions led to the early prioritization of HIV 

testing within antenatal care (ANC) settings (WHO, 2002b). In our 2012 policy review of all provider-

initiated HTS national guidelines in African countries, of the 42 out of 53 policies reviewed with a PITC 

component, all had included PMTCT, with about 44% adopting policies in 2005 or 2006 (Baggaley et al., 

2012). This demonstrated an unambiguous policy shift moving towards not only testing for clinical case 

management, but towards treatment for the benefit of prevention of vertical infant infection. In our 
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systematic review from 2011, ANC testing uptake expanded following the introduction of an opt-out, 

provider initiated approach, with high rates of pre- and post-test counseling, but challenges at that time 

with effective linkage to care and treatment, ranging from 53-77% (Hensen B & Wong VJ, 2012). 

 

Couples HIV testing 

From 2011 to 2012, I participated on a WHO Guidelines Group, developing WHO’s Guidance on couples’ 

HIV testing and counselling including antiretroviral therapy for treatment and prevention in serodiscordant 

couples (WHO, 2012a). Couples HTS was defined as “when two or more partners are counselled, tested 

and receive their results together. When couples receive their results together, there can be mutual 

disclosure of HIV status, and the couple can receive appropriate support and be linked to follow-up 

services”.  The focus on couples testing was initially established based on good outcomes of those 

accessing these services with increased uptake of PMTCT interventions. For example, one study in Nairobi 

found three-fold reported higher uptake of Nevirapine and four-fold greater likelihood of condom use 

(Farquhar et al., 2004). Other studies also indicated increased prevention behaviors as well as effective 

pathways to increasing uptake among ANC attendees in Zambia and Rwanda with targeted promotion and 

community outreach (Allen et al., 2003);(Allen et al., 2007);(Conkling et al., 2010). In the systematic review 

leading to the WHO Guidelines, no statistically significant differences were found in outcomes relating to 

partner violence or relationship breakup (WHO, 2012a).  

 

Additional benefits seen with addressing HTS and couples was the identification of serodiscordancy where 

one partner is HIV-positive and another HIV-negative. In 2012, compelling evidence of HIV treatment 

reducing transmission rates among sexual partners was addressed in a strong recommendation with high 

quality evidence (Cohen et al., 2011);(WHO, 2012a):  

 

• “People living with HIV who are in serodiscordant couples and who are started on ART for their 

own health should be advised that ART is also recommended to reduce HIV transmission to their 

uninfected partner. Strong recommendation, high-quality evidence.  

• Antiretroviral therapy for HIV-positive partners with >350 CD4 cells/µL in serodiscordant couples 

should be offered to reduce HIV transmission to uninfected partners” 

 

The sum of these benefits drove advocacy for couples HTS. However, there were constraints: the approach 

is human resource intensive and not all want to be tested as a couple; in the Zambian and Rwandan 

studies for example, only 14% and 27% returned, respectively, following promotion activities (Allen et al., 
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2007). Notably, the WHO guidelines included a further approach which would soon be a game-changer: 

partner testing, where “one partner has already been tested, and the other partner is then tested 

separately and may occur with or without disclosure”.  

 

Key Populations (MSM, FSW, PWID) 

The co-authored articles submitted as part of this proposal have dealt primarily with general populations 

primarily within generalized epidemics. Key populations (KP), however, comprise a main sub-population 

for whom HIV testing services provides a public health benefit. WHO defines KP as “groups who, due to 

specific higher-risk behaviours, are at increased risk of HIV irrespective of the epidemic type or local 

context; and often have legal and social issues related to their behaviours that increase their vulnerability 

to HIV”. These populations include men who have sex with men, female sex workers, and people who 

inject drugs (WHO, 2016b). Transgender populations and people in prisons are also sometimes considered 

key populations.  

While HTS is included as a minimum standard in a package of HIV services for KP, achievement of 1st 90 

goals and rates of diagnosis remain low even in 2020. UNAIDS modelling suggests across numerous 

countries reporting, rates of PLHIV diagnosed among FSWs is 67.2%; MSM is 66.5%; and PWID is 61.9% 

(UNAIDS, 2020b). Another multi-country bio-behavioral survey suggested even lower rates of diagnosis, 

with 71% of HIV-positive KP surveyed were not previously aware of their HIV status (Herce et al., 2018). 

The key role of appropriate models to maximize reach through highly acceptable community-based 

approaches including one stop shops, targeted outreach, social and risk network (Wolf et al., 2018). 

In my own work, contributions were made to better understanding of the role and acceptability of HIV self-

testing in West Africa (Lyons et al., 2019) as well as integration of key population HTS evidence and 

considerations in WHO guidelines in which I participated (WHO, 2015b);(WHO, 2012c, 2015c);(WHO, 

2016d). Each of these emphasized that critical community-based mobile and outreach HTS was essential to 

KP case identification, as well as the provision of integrated services.  In 2019, we expanded on existing 

HTS guidelines recommending “that social network-based HIV testing approaches can be offered for key 

populations as part of a package of partner services” (WHO, 2019b). Here we considered groups of 

individuals linked by a common set of behaviors and mutual trust; individuals receiving testing – both HIV-

positive and -negative) would invite or link to sexual, injecting or social networks to extend voluntary HTS 

to them (Stojanovski et al., 2021);(Wolf et al., 2018). A WHO commissioned systematic review found social 

network testing increases diagnoses, acceptability for partner services, and that the approach was feasible 

to implement and seldom led to adverse events.  
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Children, Adolescents and Young People 

With less availability to HTS services generally, adolescents have been and continue to be an underserved 

population with respect to 

HIV testing services. In 

2017, we outline some of 

the major gaps in attaining 

achievement of 1st 90 goals 

in these younger 

populations (sometimes 

framed from 15-24 years) 

(Wong VJ, 2017). At that 

time, we cited 2013 

UNICEF data that only 

about 20% of HIV positive 

adolescent girls knew their 

status with 1/3 of new 

infections occurring in 15–24-year-olds. In 2013, as part of a WHO Guidelines Development Group, we 

issued specific recommendations for HTS and adolescents: Guidance for HIV testing and counselling and 

care for adolescents living with HIV (WHO, 2013). Recent estimates depicted in Figure 8 show rates of 

diagnoses from 45% to just over 70% in a number of sub-Saharan African countries. These surveys also 

indicate “ever tested’ rates are high ranging from 69 to 87%; testing in the past 12m ranged from 24 to 

57%. Both of these values suggest that accessibility and acceptability of HTS for persons 15-24 years old 

are high. PEPFAR’s “DREAMS” program has been one positive example of integrating adolescent and 

female-focused HIV testing in the context of a broader primary prevention package (Gourlay et al., 2019). 

However, as of 2019, reviews of HIV incidence in sub-Saharan Africa in these populations remains muted 

(Birdthistle et al., 2019) (Karim & Baxter, 2019).  

Among younger children aged 0-9 years, UNICEF estimates 1,100,000 living with HIV globally, with 150,000 

new infections yearly, with Southern and Eastern Africa being most heavily affected (UNICEF, 2020). The 

majority of these infections are through vertical transmission and could be prevented through PMTCT 

interventions (Mutabazi et al., 2017). However, coverage of PMTCT, while increased dramatically over the 

past two decades, remains sub-optimal. UNAIDS has articulated new targets to reach 95% of pregnant 

women with ART and eliminate new infections in children age 0-14 (UNAIDS, 2020e). Coverage of early 

Figure 7: PHIA Estimated 90-90-90 in 15-24 years (Laboratory or self-reported ARV) 

Sources: Adapted from PEPFAR COP 2022 Guidance. ICAP, 2020: Eswatini (SHIMS 2 2016), Ethiopia (EPHIA 
2017), Lesotho (LePHIA 2016), Malawi (MPHIA 2015), Namibia (NAMPHIA 2017), Rwanda (RPHIA 2018), 
Tanzania (THIS 2016), Uganda (UPHIA 2016), Zambia (ZAMPHIA 2016), Zimbabwe (ZIMPHIA 2015) 
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infant diagnosis (which is beyond the scope of this commentary) depends on laboratory-based assays (such 

as EIA or NAAT) and coverage remains low (Kufa et al., 2020).   

Regarding young children and HIV testing services (non-EID), we identified early challenge areas with 

respect to the policy environment. In 2006, of 20 generalized epidemic countries at that time, only 35% 

had included specific guidance on HIV testing of children. Our key informant interviews on national policy 

highlighted a number of challenge areas including informed consent, child counseling and stigma (Wong, 

2006).  These policy gaps informed our work on WHO’s Policy requirements for HIV testing and counselling 

of infants and young children in health facilities (WHO, 2010b).  This document provided key 

recommendations on consistent application of PITC to children, addressing consent; counseling, 

communication and disclosure; stigma and other critical aspects of HIV testing.  

New infections among children globally reduced 24% from 2000-2008; and another 60% from 2009-2015 

(UNAIDS, 2016b). An ongoing focus on pediatric testing, case finding and treatment remains critical, 

particularly in those countries with slower declines. Amplifying pediatric coverage in clinical settings as 

well as ensuring index testing of children of positive mothers or those with an unknown status and HIV-

positive fathers will be critical strategies to come.  

 

Adult Males  

Adult males have had less 

accessibility to HIV testing 

services given lower levels of 

engagement with health systems 

compared to females (who have 

more routine access through 

ANC). Therefore, achievement of 

1st 90 goals in adult male 

populations lags behind adult 

female populations. Across a 

number of sub-Saharan African 

countries, UNAIDS estimates 

identify a sex differential with male 1st 90 estimates ranging from 79-94% for males over 15 years, with an 

average in these countries of 89% compared to 94% for females. (Fig 8). A 2021 pooled analysis of PHIA 

Figure 8: UNAIDS Estimated 1st 90 estimates by sex, >15 years, select sub-Saharan African 
Countries  Source: UNAIDS, 2020. https://aidsinfo.unaids.org    
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data from 13 countries in sub-Saharan Africa estimated 33.7% of men living with HIV/AIDS were unaware 

of their serostatus – a somewhat lower figure than the UNAIDS modelled data (West et al., 2021). 

 

Our study of Lesotho data aligned with the PHIA data, indicating that 34% of men had never been tested 

compared to 15% of women (Carrasco et al., 2018). Additionally, factors such as acceptance of gender-

based violence (OR: 1.44, p < 0.001), holding discriminatory attitudes (OR: 1.50, p < 0.001), and not having 

basic HIV prevention knowledge (OR: 1.53, p < 0.001) were significantly associated with never being 

tested.  This study highlighted the need (even in higher coverage countries) to strategically target HTS to 

the adult male population, as well as integrate or connect strategies to address GBV awareness, HIV 

prevention knowledge and HIV-related discrimination. Our analysis of DHS data in five additional countries 

(Kenya, Malawi, Mozambique, Zambia, and Zimbabwe) identified factors associated with never having HIV 

tested. Between 29.3% and 34.9% of men ages 15–49 in these countries had never tested for HIV. We 

found that men who held accepting attitudes towards gender-based violence, lacked HIV knowledge, and 

held stigmatizing views of HIV were more likely to report never testing for HIV (Fleming et al., 2019).  

 

Barriers to HTS acceptability among men are substantial. For example, in Cote d’Ivoire, factors have been 

described that impact decisions to test and initiate within health facilities, including interpersonal costs like 

unwanted disclosure or stigma were balanced against benefits such as social support and clinical guidance 

(Tibbels et al., 2019). Our Tanzania study on partner notification testing highlighted challenges to specific 

approaches, finding reluctance of HIV-positive females to provide index contact information to their male 

partners (relative to male-to-female index testing) (Plotkin et al., 2018).  WHO HTS Guidelines reviewed 

specific documented barriers to men’s access to HTS as well as acceptability including fear, stigma, feeling 

healthy and the perception that health facilities are female-centric (WHO, 2015b).   

 

Multiple HTS community and facility-based strategies will need to be leveraged to increase male diagnoses 

among the final 19% undiagnosed, and support effective linkage to care. (Hensen et al., 2014);(WHO, 

2021b). In our own published analysis of PEPFAR HTS programming, the while index testing had higher 

positivity, the vast majority of adult male diagnoses occurred through PITC, with smaller proportions found 

through VCT sites and mobile testing (Drammeh et al., 2020). To address multiple barriers, leveraging 

male-friendly strategies will necessarily include effective index partner testing to female PLHIV and 

targeted HIV self-testing (see Section 2.4), ongoing expansion of community-based HTS that reach men at 

risk (e.g., through the workplace or geo-targeted events based on burden), optimization of PITC to ensure 

integration and maximal availability coverage, and effective demand creation activities. Accessibility and 
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uptake of voluntary male medical circumcision (VMMC) also plays a role in increased access to HTS, as part 

of the minimum package of services each man receives (Project SEARCH, 2013). While case detections 

rates in these VMMC populations that targeted primarily HIV negative males at risk, it remains an 

important intervention for normalizing HIV testing among men.    

 

For all of the populations above, and others not mentioned here, a central programmatic concept is 

providing multiple HTS options that will increase both availability and acceptability for specific groups or 

individuals to increase testing contact coverage and program effectiveness. In 2018, with the International 

AIDS Society, we convened a broad based technical working group to produce a framework on HTS 

differentiated service delivery with the aim of advocating and strategizing around client-centric HTS 

services that included consideration of a number of factors in determining program strategies (IAS, 2018):  

 

• The specific population where HTS accessibility needs to be expanded (such as those described 

above) 

• Contexts including HIV prevalence, type of epidemic, % of PLHIV who know their status, 

urban/rural setting 

• Clinical characteristics including whether individuals are symptomatic or asymptomatic, and high 

or low risk  

 

Differentiated HTS program components that include mobilization, the testing process, and linkage to 

additional services will necessarily need to be framed in the population, and where, when and how 

services are delivered to be most effective.  

 

2.2.4 Application of Tanahashi Framework to Sub-populations  

In consideration of the unmet need of HIV testing services and specific sub-populations, the Tanahashi 

framework can prove a useful analytic tool. In assessing strategy for health services three key questions 

are addressed (Tanahashi, 1978):  

 

1. How should HIV testing service resources be optimally allocated and services organized to 

serve as many of the target population (e.g., men, partners, FSWs) as possible?  

2. Are HIV testing services reaching those (e.g., men, partners, FSWs) they should serve? 

3. Has HTS been effective in meeting the (sub-)population’s needs?  
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Key elements of the framework were outlined and described in Table 1.  Different factors, barriers and 

facilitators will affect sub-populations differently, and a clearer understanding through this Framework 

lens may lead to more effective intervention options for achieving effectiveness coverage and service 

goals.   
Tanahashi 

Framework 
Element 

Example Population: Adult Males in 
Generalized Epidemics 

Example Population: Sexual partners of 
newly diagnosed PLHIV 

Example Setting: Outpatient Department 
(OPD) in Generalized Epidemic 

Goal of 
Service 

Achievement 

• At risk negative males are linked 
to prevention services 

• HIV positive males are linked to 
treatment services 

• Partner testing services are made 
available 

• Reach all sexual partners of newly 
diagnosed persons with HIV 
testing services. 

• Link positive partners successfully 
to HIV treatment 

• Link negative partners 
successfully to HIV prevention 
interventions 

• HIV negative persons are linked 
to prevention services 

• HIV positive persons are 
diagnosed and linked 
successfully to treatment 
services 

• Index and partner testing is 
initiated 

Effectiveness 
Coverage 

• How many positive men are 
successfully linked to treatment 
services?  

• How many negative men are 
successfully linked to prevention 
services? 

• How many positive sexual 
partners are successfully linked to 
treatment services?  

• How many negative sexual 
partners are successfully linked to 
prevention services? 

• How many PLHIV are 
diagnosed?  

• How many PLHIV are 
successfully linked to treatment 
services?  

• How many negative persons are 
successfully linked to prevention 
services? 

Contact 
Coverage 

• How many men per unit time are 
using the service?  

• How many men are diagnosed? 
 

• How many sexual partners per 
unit time are reached, offered 
testing, accept testing, receive 
results?   

• How many sexual partners are 
diagnosed? 

• How many sero-discordant 
negative partners are identified? 

• How many partners/index client 
pairs disclose status?  

 

• What proportion of attendees 
are offered services for testing?  

• How many individuals are 
diagnosed? 

• Is the retesting rate among 
positivies known? (New 
diagnoses vs PLHIV checking 
status or reengaging on ART) 

 

Acceptability 

• Are 5C minimum standards met?  
• Are there fee structures that are 

barriers?  
• Are services male-centered?  
• What is the uptake vs refusal rate 

among adult males? 

• Are 5C minimum standards met?  
• What is the uptake vs refusal rate 

among newly diagnosed PLHIV? 
• Do index clients provide contacts 

to primary and/or secondary 
partners? 

• Are 5C min. standards met?  
• Are services non-judgmental, 

client-centric? 
• Are testing services private? 
• What is the uptake vs refusal 

rate among OPD attendees 
offered HTS? 

Accessibility 

• Are hours structured to meet the 
needs of men? 

• Are wait times minimized? 
 

• Are multiple methods of reaching 
partners provided based on index 
client preference (e.g., both 
community and facility)?  

• Are wait times minimized? 
 

• Are hours structured to meet 
the needs of the population 
served? 

• Are wait times minimized? 
• Are risk screening tools used to 

screen in or out? Is there a 
potential of screening out at-risk 
individuals?  

Availability 

Dependent on:  
• HIVST availability (public or 

private sector) 
• PITC 
• Community based testing 

availability 
• VCT sites if available.  
• Urban vs Rural; 
• Distance to services 
• Are there sufficient human 

resources and commodities? 
  

Dependent on: 
• Consent by index client who lists 

partner 
• Ability of programs to reach index 

partner, or uptake of passive 
index testing by index client. 

• Urban vs Rural; 
• Distance to services 
• Are there sufficient human 

resources and commodities? 
  

Dependent on: 
• The rate of offer of testing 

services by clinic personnel – 
who is offered a test, who isn’t? 

• Urban vs Rural; 
• Coverage of surrounding 

populations 
• Are there sufficient trained 

human resources and 
commodities such as test kits for 
screening and confirmation? 

 
 

Target 
Populations 

• At risk, sexually active adult 
males in generalized epidemics 

• Sexual partners of newly 
diagnosed PLHIV 

• Population attending OPD 

Table 3: Tanahashi Framework application - examples for HIV affected sub-populations and settings, and factors across elements.  
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2.3 From a Prevention to a Clinical Paradigm (2010-2017) 

2.3.1 Articulating a Care Continuum and the importance of linkage and program positivity in increasing 

access to HIV Treatment 

As HTS availability increased year-on-year globally, treatment eligibility criteria (initially based on WHO 

clinical staging at time of diagnosis) shifted to be more inclusive of PLHIV at different disease stages. With 

wider spread availability of point-of-care clinical laboratory assays, CD4 cell concentration levels began to 

be used in place of HIV clinical staging and cutoffs were established for starting anti-retroviral therapy 

(Eholie et al., 2016). From 2006-2009, WHO recommended ART initiation at CD4 levels of <350 cells/μL; 

this cut-off was raised to 500 from 2009-2013 (Tymejczyk et al., 2018);(Eholie et al., 2016). In 2015, the 

START Trial demonstrated benefits of starting all HIV positive persons on treatment, even those with >500 

CD4 counts (Lundgren et al., 2015). WHO subsequently recommended that “ ART should be initiated 

among all adults with HIV regardless of WHO clinical stage and at any CD4 cell count” (WHO, 2016c). 

 

As the ART initiation criteria moved towards treating all HIV positive persons, in 2011, the HPTN 052 study 

demonstrated the statistically significant impacts of HIV treatment on transmission with a 93% lower 

transmission risk among sero-discordant partners in the early ART group (Cohen et al., 2011). A five year 

follow up analysis reinforced these findings of 93% lower risk of linked partner infections compared to the 

delayed ART group (Cohen et al., 2016).  

The context of treatment coverage expansion among all PLHIV (both for goals of reducing morbidity and 

mortality as well as reducing transmission) therefore shifted the target population from all persons in a 

generalized epidemic (a universal testing approach), to persons more likely to be at risk and case 

identification among undiagnosed PLHIV.  

 

Programmatic and client-level connections from points of diagnosis to treatment became increasingly 

critical in the HIV response. Since 1968, a focus on disease screening and connection to treatment has 

been emphasized (Wilson & Jungner, 1968). In 2011, utilization of a clinical cascade analysis was described, 

connecting HIV testing to diagnosis and uptake of treatment in sub-Saharan Africa (Rosen & Fox, 2011). At 

that time, treatment eligibility criteria were CD4 based and multiple stages of the cascade were possible: 1. 

CD4 testing following diagnosis; 2. Non-ART eligible and HIV care enrollment; 3. ART eligible and ART 

initiated. In that systematic review, retention derived from 28 studies was estimated at 59%, 46% and 68% 

for each stage, respectively. Loss was possible at interim steps and between stages and clinical cascade 

retention was a critical factor for driving viral load reductions. 
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for each stage, respectively. Loss was possible at interim steps and between stages and clinical cascade 

retention was a critical factor for driving viral load reductions. 

Our Mozambique study identified some key issues regarding linkage to care and treatment from point of 

diagnosis (Inguane et al., 2016): 

• 46% of the monthly HIV testing reports expected at the district level were missing. After 

adjustment for missing values, we estimated that the aggregate numbers of adults registered in 

pre-ART was 75% of the number of persons tested HIV-positive in the six districts.  

• In the eight health facilities, 40% of the patient charts for adults enrolled in pre-ART and 44% in ART 

were missing. Of those on ART for whom charts were found, retention in treatment within 90 and 

60 days prior to the study team visit was 34 and 25%, respectively. Combining these multiple data 

sources, the overall estimated retention was 18% in our sample.  

• Individual-level factors were identified as key influences to enrolment in HIV care and included 

presence/absence of symptoms, while health facility and structural-level factors such as proximity 

to health facilities, poor quality healthcare, and lack of money were perceived to be key influences 

of retention. 

The complexity around linkage from diagnosis to treatment identified in our work illustrated that efforts to 

improve this area should address individual, health facility, and structural-level factors, and critically that 

outcomes cannot be reliably assessed without improving the quality of routine health information systems. 

Increasingly, attention has been paid to the non-linearity of engagement in testing, care and treatment, 

where individuals engage and reengaged in testing and treatment over time (Hallett & Eaton, 2013); 

(Ehrenkranz et al., 2021). 

Monitoring linkage rates between diagnosis at various points of HIV testing service and HIV treatment 

presented a problem. Given an absence of unique identification data related to HIV testing, this has been a 

challenge. To facilitate WHO established a baseline linkage proxy indicator to focus on the importance of 

treatment uptake post-diagnosis (WHO, 2012a). This was essentially defined as [total number new on 

treatment/ total number of positives] in a given time period and geography. There are limitations to this 

indicator which include repeat positive tests by the same individual, which may then underestimate 

linkage rates.      

Linkage to treatment metrics and indirect proxy indicators based on testing positivity volumes and new 

treatment initiations became a critical measure of HIV program success (PEPFAR, 2020a). These data 

provided a rough programmatic indicator of effectiveness when looking at positive tests compared to 
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treatment enrollment. In cases where rates were low, further programmatic attention could be paid to 

improving and ensuring treatment uptake following diagnosis.  

In 2015, I provided institutional authorship for a critical section of WHO’s Consolidated Guidelines on HIV 

Testing Services (Chapter 3.6: Linkage to Care), highlighting promising practices supporting linkage to HIV 

care and treatment (WHO, 2015b). This included a purposeful, non-systematic review of published good 

practices around linkage interventions. These included integration of services, transportation vouchers, 

decentralized ART provision, the use of peer navigation/expert patients, follow up text messaging and 

communications, strengths-based case management and partner testing.      

                 

Within HIV programs, the target population shifted from all individuals in generalized epidemics to those 

at-risk and the undiagnosed PLHIV, and the clinical paradigm became the primary focus; rates of diagnoses 

within testing programs became more important. With the initial years of HIV testing introduction and 

expansion, universal testing approaches and “know your status” campaigns sought to test as many 

individuals as possible, along with maximizing testing coverage in key entry points such as ANC settings 

(Mills & Chong, 2006);(Hensen B & Wong VJ, 2012). HIV testing program positivity rate (also sometimes 

referred to as “yield”) became a critical metric in understanding program outcomes and was the simple 

ratio of overall total number of confirmed positives to the total number of tests performed (WHO, 2015b). 

However, HTS program positivity and overall positive volumes are two metrics that need to be considered 

together to provide a broader picture of program outcomes.  In Kenya for example, De Cock et al. illustrate 

this issue reporting that 13 million people were tested between 7/2017 and 6/2018. In PITC settings, 

125,000 positives were found at 1.2% compared to TB settings with roughly 5000 positives at 9.8% 

positivity (De Cock et al., 2019). In 2019, WHO updated the HIV testing guidance and noted multiple 

southern and eastern African countries had positivity rates substantially below general HIV prevalence 

Figure 9: PEPFAR program data on HIV positives, new on treatment and linkage proxy rates by sex, >15 years. 
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rates, and below the 5% cutoff for defining a high prevalence setting. UNAIDS modeling across a number of 

countries have also shown reductions in HIV program positivity (WHO, 2019a). Some of the positivity 

reductions were considered to be a function of approaching higher rates of overall diagnoses and 

corresponding decreases in treatment-adjusted prevalence. In summary, reducing positivity in the absence 

of major changes to overall HTS programming reflected a challenge in case identification when most PLHIV 

have been diagnosed (De Cock et al., 2019). Our 

recent review of PEPFAR positivity disaggregated by 

sex and modality (10/2018 to 9/2019) across 20 

African countries found index testing (see below) had 

the highest positivity rates for males (20.1%) and 

females (24.3%); PITC had 3.9% and 2.7%, 

respectively, but at substantially higher volume; 

mobile testing reported average yields of 4.2% and 

5.0% for males and females (Drammeh et al., 2020).   

 

More recent efforts in clinical settings have focused 

on adopting “risk screening tools” to better identify those who would benefit from HTS. These include sets 

of questions assessing risk and may be used to screen in those who need testing, or screen out individuals 

who may not need testing (and thereby increase positivity and program effectiveness). We conducted a 

review for the WHO in 2019 and identified 29 screening tools through peer reviewed literature, and 47 

from national or donor funded HTS programs (Quinn et al., 2020). While these could increase positivity, 

examples of use in Eswatini, Nigeria and Tanzania showed that although positivity increased, some positive 

cases were screened out.  Our evaluation of risk screening tools utilized in OPDs in Malawi showed low 

sensitivities compared to the standard of care (use of two basic questions on testing histories or visits 

related to STIs), suggesting screening tools did not offer clear advantages (Moucheraud et al., 2021). 

However, efforts at utilizing risk screening tools for children and adolescents have shown promise in some 

settings, but challenges for use persist (Bandason et al., 2018);(Gill et al., 2021); (Moucheraud et al., 2018). 

The future integration and effective application of HIV risk screening tools into some settings and 

programs will remain a challenging area for HTS implementation. 

 

One caveat in assessing positivity rates overall includes considerations for the volumes of non-case finding 

HIV testing that is being undertaken. Much testing for adolescent girls and young women, for VMMC, and 

Figure 10: Zambia Treatment-adjusted Prevalence and 
Positivity Data, 2019. Source: WHO HTS Dashboards, 
2019 
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in the context of monitoring serostatus while on PrEP is not intended for HIV case finding, with a much 

larger proportion likely to be HIV-negative. These tests are not often disaggregated from the total and may 

reduce program positivities overall. To contrast case finding, considerations around monitoring “HIV 

testing for prevention monitoring” has been proposed for distinguishing programming that seeks to also 

ensure or document HIV negative status.  
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2.4 New HTS Pathways towards 95% Diagnosis: HIV Self Testing and Index Testing  

Two more recent HTS modality strategies within global HIV programming began to be explored which 

would further advance 1st 90 goals: HIV self-testing and assisted partner notification (linked to HIV testing, 

which became more widely known as index testing). Both of these novel approaches increased accessibility 

and to some degree availability; by extension this will expand contact and effectiveness coverage. HIV self-

testing, for example, was demonstrated through increased reach to 1st time testers along with high rates of 

new diagnoses (Hatzold et al., 2019);(Katz, Wong, Medley, Johnson, et al., 2019) ;(V. Wong et al., 2019) .   

2.4.1 HIV Self Testing Introduction and Expansion (2012 to Present) 

HIV self-testing is a potential game-changer in achieving higher rates of diagnosis. Early interventions from 

around 2010 to 2012 were documented in health care workers testing themselves for HIV as well as for 

use in their sexual partners (Kalibala et al., 2014);(Kebede et al., 2013). In 2012, the United States FDA 

approved the use of an HIV self-test kit based on risk benefit analysis and sensitivity meeting a 92% lower 

bound threshold based on submitted performance studies in target populations (FDA, 2012). While the 

approved HIV self-test kit intended for US markets was too expensive for use in LMIC programming, the 

approval demonstrated proof of concept around both the approach, its public health benefit and low 

documented risk. This was the first real world implementation of this type of test kit targeting populations 

at risk. In an early exploratory review, we commissioned an assessment of HIV self-testing demand in 

Namibia that found the use of many “grey market” kits in the private sector, and minimal to no national 

policy or regulation (Nersesian P, 2013);(Rosenthal et al., 2014).  In 2013, UNAIDS and WHO held a 

consultation exploring the legal, ethical, gender, human rights and public health implications of HIV self-

testing scale-up (UNAIDS, 2013) (I was a delegate for USAID). While the evidence base for use in low- and 

middle-income countries was limited, key benefits and risks were considered at this early stage. A primary 

benefit was the increase in accessibility among populations that need HIV testing (particularly those who 

are marginalized and/or in areas of high prevalence), along with autonomy, confidentiality and 

convenience. Cautions or risks outlined included the potential for human error and test performance 

issues, linkage to care and treatment, coercion and social harms, and (at that time) limited regulatory 

controls. From this meeting, participating organizations made a commitment to prioritizing and 

documenting further programmatic and policy evidence.  

 

Evidence for an HIV self-testing use case began to build. Our analysis of HIV self-testing policies highlighted 

an early disconnect between program goals of HIV self-testing expansion and national policies that in 

LMIC’s were limited or non-existent at that time (Wong et al., 2014). At the time, HIV self-testing products 
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were limited, and efforts were undertaken to identify optimal product profiles focused on LMICs (Peck et 

al., 2014).  An early HIVST qualitative study in Malawi utilizing a clinical use oral fluid assay showed 

promise with participants noting confidentiality and partner testing as key benefits (Kumwenda et al., 

2014).  An initiative – The HIV Self-Testing Africa (STAR) Initiative – initiated a five-year research 

partnership to build evidence on HIV self-testing in African countries, beginning with Malawi, Zambia and 

Zimbabwe.3  I was guest editor of a substantial body of evidence on HIV self-testing in Africa compiled in a 

journal supplement (V.  Wong et al., 2019). The compiled articles provided key evidence and findings from 

HIVSTAR and other studies including:  

• Assessing the effective development of instructions for use (Simwinga et al., 2019), building on 

evidence around “supervised” or “assisted” HIVST where additional instruction and demonstration 

is provided and has resulted in better performance by users (Pai et al., 2013).  

• Reaching more first-time testers (i.e. persons reporting not previously tested), adult males and 

adolescents (Hatzold et al., 2019) 

• HIVST interventions appear to be cost effective using a disability-adjusted life year (DALY) of <$500 

when target populations were men and FSWs (Mangenah et al., 2019) (Cambiano et al., 2019) 

• The effective use of HIV self-test kits in reaching partners of PLHIV and clients of FSWs through 

secondary distribution (Thirumurthy et al., 2016).  

Additionally, in WHO’s review of the evidence, systematic reviews found increased uptake of HIV testing at 

three and six months, increased reach to MSM, and high concordance (>80%) between HIV self-testing and 

testing by trained health workers using clinical rapid diagnostic tests (Figueroa et al., 2018). Based on these 

findings, WHO’s Guidelines Development Group4 issued WHO Self Testing Guidelines in 2016, stating in a 

strong recommendation with moderate quality evidence that HIVST “should be offered as an additional 

approach to HIV testing services” (WHO, 2016d). Critically, HIVST does not provide a final diagnosis and 

further confirmatory testing is required prior to diagnosis and any initiation of ART. A WHO update 

strengthened these recommendations based on the cumulative evidence (including 32 randomized 

controlled trials) that demonstrated: high uptake among many populations including males, women, 

adolescents and key populations; proportions linking were comparable to standard HTS; comparable rates 

of positivity; and limited reports of adverse events and risk compensation, most people could perform HIV 

self-testing with little additional support, and acceptability remained high. The 2019 recommendation 

 
3 Vincent Wong was a member of the HIVSTAR Project Technical Advisory Group from May 2016 to Jan 2020.  
4 Vincent Wong was a member of WHO’s HIV Self Testing and Assisted Partner Notification Guidelines Group (2016 and 2019) 



  
 

 51 

stated that HIVST “should be offered as an approach to HIV testing services” (strong recommendations, 

moderate-quality evidence).  

 

In parallel to the growing evidence and policy base, in 2017 there were additional catalytic actions and 

HIVST expansion: a concurrent process led to WHO pre-

qualifying a rest-of-world version of the OraQuick® HIV Self-

test, establishing an approved commodity for use in LMIC 

programming and available for procurement by donors such as 

the Global Fund and PEPFAR (WHO, 2017);(PEPFAR, 2019) 

(Global Fund to Fight AIDS, 2016).  Further, the Bill and Melinda 

Gates Foundation provided funding to reduce the unit cost of 

the kit to about US$2 (V. Wong et al., 2019). In the years since 

WHO guidelines were released, there has been steady 

expansion. The Global Fund reported procuring 3.7M HIV self-

test kits between 2018 and 2019 (Global Fund to Fight AIDS, 

2020b). PEPFAR expanded its HIVST operational targets from 

2,394,163 in FY19 in 17 countries or regions to 4,791,894 in 

FY21. For FY21, overall PEPFAR HIV testing targets (not including HIVST) were 42M, representing about 

10% of overall testing targets (PEPFAR, 2021b).  

 

Recent findings have further strengthened the evidence base for HIVST implementation. HIV self-testing 

may play a role in increasing HTS reach to older populations (Johnson et al., 2021).  Another recent 

randomized trial demonstrated increased testing coverage among males and adolescents as well as 

increased ART initiations over six months (though not statistically significant), but that ongoing attention is 

needed to support linkage from positive HIVST results to confirmatory testing and ART initiation 

(Indravudh et al., 2021).  

 

HIVST has demonstrated impacts across diverse populations, increasing both availability and accessibility 

of HIV testing to populations at risk. While results do not deliver a final diagnosis, they do provide a sero-

status upon which individuals can base subsequent health decisions and drive effectiveness coverage. 

HIVST provides a cost-effective approach that affords people autonomy, privacy and confidentiality, high 

levels of accuracy for screening and ease of use.  As HIVST use expands globally, other disease areas are 

Figure 11: HIV Self Testing demonstration, Right to 
Care, South Africa, 2018.  
Photo credit: V Wong 
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also seeing a potential for public health benefit, with recent self-testing test kits, and broader 

considerations and advocacy around self-care through health interventions more broadly, with efforts now 

being considered to increase access for both Hepatitis C and COVID testing (WHO, 2021c);(WHO, 2021d); 

(FDA, 2020).  

 

2.4.2 Index and Partner Testing Initiation and Expansion (2014 to Present) 

HIV testing of sexual partners (and for PWID, also injecting partners) of PLHIV has been a recent and 

expanding focus of HTS to more effectively reach both undiagnosed individuals as well as HIV negative 

persons at higher ongoing risk of infection. These efforts sought to increase accessibility to partners and 

children of PLHIV who may not have yet been diagnosed. 

 

Various terms are employed for this approach and relate to similar interventions; these include assisted 

partner notification services, contact tracing and index partner testing. The latter term appears to be 

widely used as it integrates both elements of contact tracing and extending HTS to identified and located 

sexual partners as well as biological children of females (and positive males with mothers of unknown 

status).   

 

Contact tracing, partner notification and index testing, while utilized in other infectious disease areas such 

as TB and sexually transmitted infections, had not been part of HIV approaches largely as a result of the 

focus on individual risk, and an early emphasis on consent and confidentiality. HIV couples testing (see 

Section 2.2.3) was predicated on couples testing together and receiving results and undertaking mutual 

disclosure mediated by an HTS counselor (Farquhar et al., 2004). While this approach had good outcomes 

for those who used the service, it failed to reach secondary sexual networks, and was labor intensive since 

it aimed to reach all persons testing, and not just those found positive, limiting the overall contact 

coverage.  

A number of early studies demonstrated both the cost effectiveness of an index testing approach 

(Armbruster et al., 2011), as well as the programmatic feasibility with high rates of positivity and reach to 

undiagnosed individuals in Malawi (Brown et al., 2011). Here a number of intervention options were 

described that included passive referrals (clients notified their own partners), provider referrals (where a 

provider notified partners) and contract referrals (where providers contacted partners after a period of 

time (e.g., 7 days) who had not reported for HTS but maintained anonymity of the index client). In 2015, 

we applied lessons learned from the Armbuster and Brown studies and further demonstrated 
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programmatic feasibility and good outcomes in a Tanzanian operational research study (Kahabuka et al., 

2017). Partner notification processes with HTS were implemented at three peri-urban and rural areas in 

Njombe, and free choice options were provided for passive referral, provider referral or contract referral. 

Outcomes included effective partner elucidation, reach and testing: 390 index clients listed 438 sexual 

partners; 56.8% were successfully referred and 96% of these individuals were tested. 91.6% of index clients 

opted for passive referral. The approach also affirmed that this was a high positivity approach: 62% tested 

HIV positive and all reported being newly diagnosed. Our further analysis identified deeper gender 

differentials in outcomes, with males being 2.2 times more likely to successfully refer partners, and 

married couples 2.5 times more likely (Plotkin et al., 2018). Additional studies in Kenya and Cameroon 

around 2015 also demonstrated feasibility and impact with high rates of uptake, partner reach and new 

diagnoses reflected in high positivities: 50% were positive in Cameroon and 23% in the Kenyan 

intervention group (Cherutich et al., 2017);(Henley et al., 2013). The Kenya study also assessed intimate 

partner violence outcomes and found no differences in their study group.  

In 2016, WHO issued partner notification guidelines5 based on a review of the evidence, providing a strong 

recommendation based on moderate quality evidence that “voluntary assisted partner notification 

services should be offered as part of a comprehensive package of testing and care offered to people with 

HIV” (WHO, 2016a);(WHO, 2016d);(WHO, 2016d). 

Both WHO Guidelines and PEPFAR integration of index testing into Country Operational Planning guidance 

led to the acceleration of implementation. In 2019, I was editor of a journal supplement aimed at 

compiling the most recent programmatic evidence for implementation – The power of partners: 

experiences from implementing and scaling up HIV partner notification and index testing services (Katz, 

Wong, Medley, & Baggaley(Editors), 2019). In our summary of the evidence included, we highlighted a 

number of key programmatic findings (Katz, Wong, Medley, Johnson, et al., 2019): 

• Implementation effectiveness: through increased positivity (and thus case detection) rates in 

Central and South Asia (6-15%); Cameroon and Zimbabwe (29-52%) and Vietnam (42%) partner 

notification further demonstrated good effectiveness in expanding contact coverage and reaching 

the undiagnosed. 

 
5 Vincent Wong was a member of the WHO Guidelines Development Group, 2016. 
https://www.who.int/hiv/pub/vct/Annex33.pdf   
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• Client, community and provider perspectives:  In Partner notification: a community viewpoint  

(George Ayala et al., 2019), authors emphasized the need to maintain ethical and rights-based 

approaches. 

• Considerations around key populations: ensuring rights-based approaches and leveraging peer-

educator delivered programs to implement index testing in these marginalized populations.  

• Social harms: published evidence indicated few adverse events for non-key populations (Wamuti et 

al., 2019).  

• Training is a critical component:  for those implementing partner notification or index testing – 

from offering index services to partner elucidation to reaching and testing partners – culturally 

competent training that may include behavioral skills building is essential (Han et al., 2019) (Tembo 

et al., 2019).    

Additionally, PEPFAR demonstrated monitoring systems that we adapted from standard HTS metrics in 

2018 to allow for improved 

programmatic assessment of index 

testing cascades both among sexual 

partners as well as pediatric index 

tests (PEPFAR, 2020a). We 

illustrated this in Katz et al. 2019, 

which also highlighted the 

importance of both facility and 

community approaches as 

complementary interventions that 

are critical in reaching index 

partners of newly diagnosed persons.  

In 2020, a number of civil society organizations outlined reported social harms that had resulted from the 

implementation of index testing (MPACT, 2019). An open letter to the US Department of State’s PEPFAR 

Coordinator cited a number of reported adverse outcomes associated with index testing globally. These 

included withholding treatment or services to coerce partner elucidation, and unauthorized and non-

consensual disclosures (AVAC, 2020), and had occurred in both key and generalized populations. 

Protection of communities that were criminalized and the need to engage and sensitize health care 

providers in ensuring rights-based approaches are critical (G. Ayala et al., 2019). These outcomes further 

highlighted the need to ensure WHO minimum standards are met with all HIV testing services; this 

Figure 12: Illustrative index testing cascades for community and facility approaches.  
Katz, Wong, et al. 2019 
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includes screening for risk of intimate partner violence prior to initiating partner notification (WHO, 

2016d).   

 

In FY2020, PEPFAR programming globally (including 28 country or regional programs) which now tracks 

index testing for both adults and children, identified 601,992 HIV positive partners through index testing 

modalities through facility- and community-based approaches (PEPFAR, 2021b). This represented about 

23.6% of all positives identified through PEPFAR HTS programming that year, and illustrated the strong 

program emphasis on this approach as a key new program strategy in HIV case identification increasing 

contact coverage among undiagnosed PLHIV (PEPFAR, 2019). Further, PEPFAR has articulated approaches 

and minimum standards to ensuring the implementation of safe and ethical index testing (PEPFAR, 2020c). 

Effective and acceptable approaches to leveraging HIV self-test kits for secondary distribution to reach 

partners of PLHIV has also been demonstrated and represents a further new avenue for these novel 

approaches (Masters et al., 2016);(Offorjebe et al., 2020).  In addition to new diagnoses, with documented 

differing rates of HIV seroconversion among uninfected male and female partners, this approach serves to 

identify serodiscordant couples and provide a basis for primary HIV prevention (including PrEP) and 

reducing transmission risk (Colombe et al., 2019);(Odoyo et al., 2019).  
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2.5 Conclusions 

The global expansion of access to HIV testing services has been critical to both increasing the proportion of 

PLHIV diagnosed and the numbers of individuals receiving anti-retroviral therapy. This thesis addresses 

access to HIV testing services over a twenty-year period from 2000 to 2020, centering on 29 peer-reviewed 

publications, contributions to guidelines and other normative tools, and multiple conference 

presentations. These HTS-focused randomized and observational studies, systematic reviews and critical 

commentaries reflect substantial and meaningful contribution to the field of HIV testing services and public 

health more broadly. Their findings supported critical intervention elements, effective HTS expansion, the 

quality of global HTS programming, increasing rates of diagnosis and, in part, drove treatment uptake and 

HIV viral suppression.   

 

From 2000 to 2020, HIV testing services expanded substantially and included multiple strategic phases as 

availability and accessibility increased through rapid tests, increased investments, and human resource 

expansion through lay cadres. Target populations shifted from broad-based general and key population 

efforts as a focus of primary prevention, to an increased focus on those at increased risk of infection and 

ensuring clinical care to mitigate HIV impacts. Efforts to ensure widespread access to HIV testing for all 

persons in generalized epidemics have given way to more recent targeted implementation and emphasis 

on ensuring HIV diagnosis and linkage within the HIV clinical cascade.  

 

This continuum of HTS approaches within the HIV pandemic can be roughly broken into four overlapping 

phases:  

 

1. Early phase to increase HTS access (est. 2000-2004): Introduction and expansion of rapid HIV test 

technologies and diagnostic algorithms; leveraging of lay cadres to deliver services; a focus on 

prevention paradigms that included VCT sites and ANC test; limited treatment availability; the 

establishment of minimum standards and an emphasis on counseling, consent and confidentiality 

(3Cs).  

2. HIV testing expansion (2005-2009): Increased funding through initiatives such as PEPFAR and 

Global Fund; Expansion of PITC and routine testing in clinical settings; Scale up of community 

approaches; expansion of treatment access 

3.  Clinical paradigm focus (2010-2017): Increased understanding of ‘treatment-as-prevention’ and 

the benefits of early treatment; introduction of 90-90-90 goals and an increased focus on a 

continuum of HIV care; the importance of linkage to treatment; a focus on couples testing and 
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reaching at risk adolescents; evidence base for index and HIV self-testing begins; HTS program 

positivity becomes a critical metric for program effectiveness. 

4. New HIV testing pathways (2017-2020) Expansion of HIV self-testing and index/partner testing to 

reach target populations not yet tested or tested infrequently; Many countries are now 

approaching rates of 90% of PLHIV diagnosed, and the numbers of PLHIV who are virally suppressed 

continue to climb.  

 

Across this expansion, the Tanahashi Health Service Coverage framework functions as a useful tool in 

analyzing HIV testing service strategies, barriers and facilitating factors. Key pragmatic questions are 

addressed and include core questions that may be applied to the intervention settings more broadly, or 

sub-populations more specifically: 1. How are HIV testing resources allocated to serve target populations; 

2. Are HIV testing services reaching target populations; 3. Have HIV testing services been effective in 

meeting population needs?   

 

The core HTS-related studies and articles within this thesis can be framed around Tanahashi health service 

stages and identified multiple key findings that advanced the field forward:  

 

• Accessibility and Availability 

o Increasing HTS Access through expansion of PITC, ANC testing and community based HTS 

that reached PLHIV earlier; critical assessments of the use of risk screening tools 

o Expansion of index and partner testing and effectiveness around reaching undiagnosed 

sexual partners and identifying serodiscordant couples. 

o Expansion of HIV self-testing with identified use and awareness, and leveraging to expand 

coverage for example within OPDs or for key populations. Measuring linkage and outcomes 

remains a challenge area.   

• Acceptability 

o HIV testing quality evidence assessed the degree to which lay counselors have been 

integrated into national policies; factors related to misdiagnosis and misclassification in HIV 

testing programs; and programmatic output shifts resulting from HTS optimization 

strategies that include the integration of index approaches.  

o HIV testing service delivery and linkage to care included assessments of data gaps, 

facilitators and barriers to linkage to treatment following diagnosis; how IPV services may 
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be best integrated into standard HTS; and best practices for providing psychosocial services 

for children receiving a positive result.  

• Addressing Contact Coverage Gaps 

o Studies identified HTS gap areas in populations at risk including adult males and pediatric 

populations and identified correlates of ‘never testing’ among males that included low HIV 

knowledge and higher acceptance of GBV and stigma. Through program data, testing access 

was shown to be higher in females than males across 20 sub-Saharan African countries, 

largely a result of high ANC testing rates. Age of consent policies were identified as one 

barrier to testing in pediatric populations.  

 

Advances in each of these health service areas has contributed towards advancing higher rates of 

diagnostic coverage. Achieving UNAIDS global goals, however, will leave a significant proportion of the 

PLHIV population still virally unsuppressed and some sub-populations may continue to require 

programmatic focus. While HIV estimates of HIV incidence have reduced, even countries with high ART 

coverage rates continue to see new HIV infections. HTS programming will continue to evolve to refocus 

efforts on primary prevention among those at risk, reengagement of individuals who have dropped out of 

treatment programs, ongoing case detection and index contact tracing, and leveraging of new avenues for 

self-screening and care with novel HIV self-test kits and new diagnostic technologies such as multiplex 

rapid assays.   

 

The public health response to new epidemics and pandemics such as COVID-19 stand to benefit from early 

lessons learned through HIV testing. Key testing areas can be one cornerstone of prevention and care 

interventions including: diagnostic technology translation to simple, rapid diagnostics; leveraging self-

testing to increase availability and accessibility; aligning accurate information and counseling based on 

testing results; the need for adequate training and capacitating of health care workers and extension of 

testing to non-clinical cadres; and integrating monitoring and evaluation systems that can feedback into 

programmatic strategies and implementation (Carrasco, Atkins, Wong, Fleming et al. 2021). (Carrasco et 

al., 2021) 

My collective professional work during this period has elucidated and contributed to broader accessibility 

and availability of HTS, particularly to those at increased risk of HIV infection. Through my efforts from HIV 

diagnostic research and development, to the design and delivery of effective HIV testing programs, the 

introduction of sound public health policy based on evidence and operations research, and, most recently, 

the introduction of new HTS approaches in an effort to reduce HIV diagnostic gaps, my collective work, 



  
 

 59 

presented within this commentary along with additional critical evidence, has supported the efforts to 

achieve the global goals of 95% HIV diagnosis rates among all persons living with HIV by 2030.  
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Chitembo ,Heather Ingold, Elkin Bermudez Aza, 
Marc d’Elbee, Meghan DiCarlo, Mohammed 
Majam, Tanya Schewchuk, Vincent Wong, 
Rachel Baggaley, Cheryl Johnson 

Measuring linkage to HIV treatment services following HIV 
self-testing in low-income settings  

https://onlinelibrary.wiley.com/doi/full/10.1002/jia2.25548 

Journal of the 

International 

AIDS Society 
23(6). (2020) 

5.192 10%; Co-author, 
conceptualization; data 
reviews, writing and revision, 
approval of the final 
submitted draft. 

6 Citations 

6 Cheryl Johnson, Melissa Neuman, Peter 
MacPherson, Augustine Choko, Caitlin Quinn, 
Vincent J. Wong, Karin Hatzold, Rose Nyrienda, 
Getrude Ncube, Rachel Baggaley, Fern Terris-
Prestholt & Elizabeth L. Corbett  

Use and awareness of and willingness to self-test for HIV: An 
analysis of cross-sectional population-based surveys in 
Malawi and Zimbabwe 
 
https://bmcpublichealth.biomedcentral.com/articles/10.1186
/s12889-020-08855-7  
 

BMC Public 
Health. 20, 
779 (2020) 

2.690 10%; Co-author, 
conceptualization and study 
design; design of survey 
questions integrated into 
population-based surveys to 
allow for study; data reviews, 
writing and revision, approval 
of the final submitted draft. 

9 Citations 

7 Nicole Haberland, Charity Ndwiga, Katharine 
McCarthy, Julie Pulerwitz, Rose Kosgei, 
Margaret Mak’anyengo, Amelia Peltz, Vincent J. 
Wong & Sam Kalibala  

Addressing Intimate Partner Violence and Power in Intimate 
Relationships in HIV Testing Services in Nairobi, Kenya  

https://link.springer.com/article/10.1007/s10461-020-02801-
9  

AIDS and 
Behavior 
volume 24, pag
es 2409-20 
(2020) 
 

3.312 15%; Co-author, 
conceptualization and study 
design, data reviews, writing 
and revision, approval of the 
final submitted draft. 

3 Citations 

8 Tonderai Mabuto, Nolundi Mshweshwe-Pakela, 
Nasiphi Ntombela, Mpho Hlongwane, Vincent 
Wong, Salome Charalambous, Deanna Kerrigan, 
Christopher J Hoffmann 

Is HIV Post-test Counselling Aligned with Universal Test and 
Treat Goals? A Qualitative Analysis of Counselling Session 
Content and Delivery in South Africa 

https://pubmed.ncbi.nlm.nih.gov/33241450/  

AIDS and 
Behavior 2020 
Nov 

3.312 10%; Co-author, 
conceptualization and study 
design, writing and revision, 
approval of the final 
submitted draft. 

Recent publication 
– no citations at 
time of writing 

9 Caitlin Quinn, Vincent Wong, Muhammad S. 
Jamil, Rachel C. Baggaley, Cheryl C. Johnson  
 

Symptom and risk-based screening to optimize HIV testing 
services: a scoping review  

World Health 
Organization. 
Geneva (2020) 

n/a 10%; Co-author, 
conceptualization, writing and 
revision, approval of the final 
submitted draft. 

n/a 
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https://apps.who.int/iris/bitstream/handle/10665/335903/97
89240011830-eng.pdf  

10 Kathryn Dovel, Frackson Shaba, O Agatha 
Offorjebe, Kelvin Balakasi, Mike Nyirenda, 
Khumbo Phiri, Sundeep K Gupta, Vincent Wong, 
Chi-Hong Tseng, Brooke E Nichols, Refiloe Cele, 
Eric Lungu, Tobias Masina, Thomas J Coates, 
Risa M Hoffman 

Effect of facility-based HIV self-testing on uptake of testing 

among outpatients in Malawi: a cluster randomized trial  

https://www.thelancet.com/journals/langlo/article/PIIS2214-
109X(19)30534-0/fulltext  

Lancet Global 

Health; 8: 
e276–87 
(2020) 

21.597 10%; Co-author, 
conceptualization, study 
design, writing and revision, 
interpretation of results,  
integration of the findings 
and their implications in the 
current context; finalization 
of the draft based on peer 
review. 

39 Citations 

16 David A Katz, Vincent J Wong, Amy M Medley, 
Rachel C Baggaley (Editors) 

Special Issue: The power of partners: Experiences from 

implementing and scaling-up HIV partner notification and 

index testing services  

https://onlinelibrary.wiley.com/toc/17582652/2019/22/S3 

Journal of the 

International 

AIDS Society 

(JIAS) Volume 
22, Issue S3 
(2019) 

5.192 25%; Journal Supplement co-
editor; peer review 
coordination, article review 
and overall coordination of 
the Supplement. 

n/a 

11 David A Katz, Vincent J Wong, Amy M Medley, 
Cheryl C Johnson, Peter K Cherutich, Kimberly E 
Green, Phan Huong, Rachel C Baggaley 

The power of partners: positively engaging networks of 

people with HIV in testing, treatment and prevention 

https://onlinelibrary.wiley.com/doi/full/10.1002/jia2.25314  

Journal of the 

International 

AIDS Society 

(JIAS) Volume 
22, Issue S3 
(2019) 

5.192 25%; Co-author, 
conceptualization, writing and 
revision, integration of the 
Journal Supplement’s findings 
and their implications in the 
current context; finalization 
of the draft based on peer 
review. 

6 Citations 

12 Carrie E. Lyons, Karleen Coly, Anna L. Bowring, 
Benjamin Liestman, Daouda Diouf, Vincent J. 

Wong, Gnilane Turpin, Delivette Castor, Penda 
Dieng, Oluwasolape Olawore, Scott Geibel, 
Sosthenes Ketende, Cheikh Ndour, Safiatou 
Thiam, Coumba Touré-Kane & Stefan D. Baral  

Use and Acceptability of HIV Self-Testing Among First-Time 

Testers at Risk for HIV in Senegal 

https://link.springer.com/article/10.1007%2Fs10461-019-
02552-2  

AIDS and 

Behavior 

Volume 23, pa
ges130–141 
(2019) 

3.312 10%; Co-author, 
conceptualization and study 
design; data reviews, writing 
and revision, approval of the 
final submitted draft. 

22 Citations 

13 Paul J. Fleming , Joseph G. Rosen, Vincent J. 

Wong & Maria Augusta Carrasco  
Shedding light on a HIV blind spot: Factors associated with 

men’s HIV testing in five African countries.  

https://doi.org/10.1080/17441692.2019.1583266  

 

Global Public 

Health, 14:9, 
1241-1251 
(2019) 

1.978 20%; Co-author, 
conceptualization and study 
design; data reviews, writing 
and revision, approval of the 
final submitted draft. 

9 Citations 

14 Vincent J Wong, Nathan Ford, Kawango Agot 
(Editors) 

Special Issue: Realizing the potential of HIV self-testing for 

Africa: lessons learned from the STAR project 

 

https://onlinelibrary.wiley.com/toc/17582652/2019/22/S1 

Journal of the 

International 

AIDS Society 

5.192 75%; Lead Journal 
Supplement editor; peer 
review coordination, article 
final review and acceptance, 

n/a 
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(JIAS) Vol 22 S1 
(2019) 

and overall coordination of 
the Supplement. 

15 Vincent J Wong, Erin Jenkins, Nathan Ford, 
Heather Ingold 

To Thine Own Test Be True: HIV self-testing and the Global 

Reach for the Undiagnosed 

 

https://onlinelibrary.wiley.com/toc/17582652/2019/22/S1 

Journal of the 

International 

AIDS Society 

(JIAS) Vol 22 S1 
(2019) 

5.192 75%; Lead author; peer 
review coordination, article 
revision and final submission 

22 citations 

16 Cheryl C. Johnson, Virginia Fonner, Anita Sands, 
Nathan Ford, Carla Mahklouf Obermeyer, 
Sharon Tsui, Vincent Wong, and Rachel 
Baggaley 

To err is human, to correct is public health: a systematic 

review examining poor quality testing and misdiagnosis of 

HIV status 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5625583/  

Journal of the 

International 

AIDS Society 

(JIAS) 2017 
Aug; 20 (Suppl 
6): 21755.  

5.192 15%; Contributed to the 
conceptualization of the 
study, development of drafts 
and read and approved the 
final version. 

32 citations 

17 Marya Plotkin, Catherine Kahabuka, Alice 
Christensen, Denice Ochola, Myra 
Betron, Mustafa Njozi, Werner 
Maokola, Renatus Kisendy, Erick Mlanga, Kelly 
Curran, Mary Drake, Eusebi Kessy, Vincent 

Wong  

Outcomes and Experiences of Men and Women with Partner 

Notification for HIV Testing in Tanzania: Results from a 

Mixed Method Study   

https://link.springer.com/article/10.1007/s10461-017-1936-x  
 

AIDS Behav 
22(1):102-116. 
(2018) 

3.312 20%; Conceptualization and 
study design; data reviews, 
writing and revision, approval 
of the final submitted draft. 

28 Citations  

18 David E. Flynn, Cheryl Johnson, Anita Sands, 
Vincent Wong, Carmen Figueroa & Rachel 
Baggaley 

Can trained lay providers perform HIV testing services? A 

review of national HIV testing policies 

https://bmcresnotes.biomedcentral.com/articles/10.1186/s
13104-016-2339-1  

BMC Research 

Notes 10(20) 
(2017) 

1.34 15%; Co-author, 
conceptualization and policy 
study design and reviews, 
writing and revision, approval 
of the final submitted draft. 

14 Citations 

19 Maria Augusta Carrasco, Paul Fleming, Jocelyn 
Wagman, Vincent Wong 

Toward 90-90-90: identifying those who have never been 

tested for HIV and differences by sex in Lesotho  

 

https://www.tandfonline.com/doi/abs/10.1080/09540121.2
017.1372559?journalCode=caic20 

AIDS Care 
30(1):1-5 
(2017) 

2.095 25%; Supervising author, 
conceptualization and study 
design; data reviews, writing 
and revision, approval of the 
final submitted draft, overall 
supervision. 

11 Citations 

20 Catherine Kahabuka, Marya Plotkin, Alice 
Christensen, Charlene Brown, Mustafa Njozi, 
Renatus Kisendi, Werner Maokola, Erick Mlanga, 
Ruth Lemwayi, Kelly Curran & Vincent Wong   

Addressing the First 90: A Highly Effective Partner 

Notification Approach Reaches Previously Undiagnosed 

Sexual Partners in Tanzania.  

 

https://link.springer.com/article/10.1007/s10461-017-1750-
5/fulltext.html?wt_mc=alerts.TOCjournals  

AIDS and 

Behavior 

21, pages 
2551–
2560(2017) 
 

3.312 20%; Supervising author, 
conceptualization and study 
design; data reviews, writing 
and revision, approval of the 
final submitted draft, overall 
study management. 

37 Citations  

21 Wong, Vincent J, Murray, Kate R, Phelps, B. 
Ryan, Vermund, Sten, McCarraher, Donna R 

Adolescents, young people, and the 90–90–90 goals: a call to 

improve HIV testing and linkage to treatment 

 

AIDS Volume 
31 - Issue - p 

4.511 75%; First author, 
conceptualization, writing and 
revision, review of literature; 

81 Citations 
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http://journals.lww.com/aidsonline/Fulltext/2017/07013/Ado
lescents,_young_people,_and_the_90_90_90_goals_.1.aspx  

S191-S194 
(2017) 

finalization of the draft based 
on peer reviews. 

22 Celso Azarias Inguane, Stephen Gloyd, João Luis 
Manuel, Charlene Brown, Vincent Wong, 
Orvalho Augusto, Wisal Mustafa Hassan, Lúcia 
Vieira, Pires Afonso, Mehol Jamnadás, Jama Joy 
Bernard, James Cowan, Samuel Kalibala, James 
Pfeiffer 

Assessment of linkages—from HIV testing to enrollment and 

retention in HIV care in central Mozambique 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4956731/  

AIDS and 

Behavior 18 
Suppl 4:S415-
21; (2016) 

3.312 10%; Co-author, 
conceptualization and study 
design; data reviews, writing 
and revision, approval of the 
final submitted draft. 

22 Citations 

23 A. D. McNaughten, Allison Schilsky Mneimneh, 
Thato Farirai, Nafuna Wamai, Marylad Ntiro, 
Jennifer Sabatier, Nondumiso Makhunga-
Ramfolo, Salli Mwanasalli, Anna Awor, Jan 
Moore, and the Project STATUS Study Team 
(including Vincent Wong) 

Strengthening HIV Test Access and Treatment Uptake Study 

(Project STATUS): A Randomized Trial of HIV Testing and 

Counseling Interventions  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4714543/  

J Acquir 

Immune Defic 

Syndr. 2015 
Dec 1; 70(4): 
e140–e146. 

3.863 5%; Member of technical advisory 
group study team overseeing 
study; coordination with USAID 
partners in Tanzania, South 
Africa, conceptualization, 
review/approval of drafts.  

16 Citations 

24 World Health Organization (institutional 
authorship) 

WHO Consolidated Guidelines for HIV Testing Services 

https://www.who.int/hiv/pub/guidelines/hiv-testing-
services/en/ 

World Health 
Organization. 
Geneva (2015) 

n/a 15%; Literature review and 
primary writer for Chapter 3: 
Linkage to Care; Overall 
inputs, comments and 
revisions to all Chapters in 
collaboration with WHO 
team. Guidelines committee 
member 

n/a 

25 Johnson C, Fonner V, Sands A, Tsui S, Ford N, 
Wong V, Obermeyer C, Baggaley R 
 

WHO Consolidated Guidelines for HIV Testing Services Annex 

14: A report on the misdiagnosis of HIV status 

https://apps.who.int/iris/bitstream/handle/10665/180231/W
HO_HIV_2015.33_eng.pdf?sequence=1 

World Health 
Organizatio. 
Geneva (2015) 

n/a 15%; Literature review and 
primary writer 

n/a 

26 Vincent Wong, Cheryl Johnson, Elliot Cowan, 
Matthew Rosenthal, Rosanna Peeling, Maria 
Miralles, Anita Sands & Charlene Brown  

HIV self-testing in resource-limited settings: regulatory and 

policy considerations 

 

http://link.springer.com/article/10.1007%2Fs10461-014-
0825-9  

AIDS and 

Behavior 18 
Suppl 4:S415-
21; (2014) 

3.312 75%; First author, 
conceptualization, policy 
analysis, writing and revision, 
review of literature; 
finalization of the draft based 
on peer reviews. 

43 Citations 

27 Amitabh B. Suthar, Nathan Ford, Pamela J. 
Bachanas, Vincent J. Wong, Jay S. Rajan, Alex K. 
Saltzman, Olawale Ajose, Ade O. Fakoya, 
Reuben M. Granich, Eyerusalem K. Negussie, 
Rachel C. Baggaley 

Towards Universal Voluntary HIV Testing and Counselling: A 

Systematic Review and Meta-Analysis of Community-Based 

Approaches 

https://journals.plos.org/plosmedicine/article?id=10.1371/jo
urnal.pmed.1001496 

PLOS Medicine 
10(8): 
e1001496 
(2013) 

10.5 15%; Co-author, 
conceptualization and study 
design; input into data 
reviews, writing and revision, 
approval of the final 
submitted draft. 

337 Citations 
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28 Rachel Baggaley, Bernadette Hensen, O Ajose, 
Kristina Grabbe, Vincent J Wong, Alison Schilsky, 
Ying R Lo, F Lule, Reuben Granich, and James 
Hargreaves 

From caution to urgency: the evolution of HIV testing and 

counselling in Africa. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3442388/  

Bulletin of the 

World Health 

Organization 

90:652–658B 

(2012) 

6.818 15%; Co-author, 
conceptualization and study 
design; input into data 
reviews, writing and revision, 
approval of the final 
submitted draft. 

79 Citations 

29 Bernadette Hensen, Rachel Baggaley, Vincent J. 

Wong, Kristina L. Grabbe, Nathan Shaffer, Ying-
Ru Jacqueline Lo, James Hargreaves 

Universal voluntary HIV testing in antenatal care settings: a 

review of the contribution of provider-initiated testing & 

counselling 

https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-
3156.2011.02893.x  

Tropical Med 

and Int 

Health,;17(1):5
9-70. (2011) 

2.308 15%; Co-author, 
conceptualization and study 
design; input into data 
reviews, writing and revision, 
approval of the final 
submitted draft. 

95 Citations 

30 Jennifer McCleary-Sills, Anjala Kanesathasan, 
Jonathan Brakarsh, Marnie Vujovic, Kgethi 
Dlamini, Eve Namisango, Rose Nasaba, 
Katherine Fritz, Vincent J. Wong & Sara Bowsky 

Foundation for the future: meeting the psychosocial needs of 

children living with HIV in South Africa and Uganda 

https://www.tandfonline.com/doi/abs/10.1080/15381501.20
12.749818  

Journal Of 

HIV/AIDS and 

Social Services 
Vol. 12 (1) 
(2013) 

0.284 20%; Co-author, 
conceptualization and study 
design; writing and revision, 
approval of the final 
submitted draft. 

10 citations 

31 Vincent Wong, Ian Macleod, Charlie Gilks, 
Donna Higgins & Siobhan Crowley 

The lost children of universal access: issues in scaling up HIV 

testing and counselling 

 

https://www.tandfonline.com/doi/abs/10.1080/1745012060
0700004 

Vulnerable 

Children and 

Youth Studies 
1(1); (Apr 
2006) 

0.65 60%; Primary author, 
methodology development, 
data collection and analysis,  

 

13 Citations 

N/A 
(MSc 
Thesis) 

Vincent J. Wong Voluntary HIV Counseling and Testing in Accra, Ghana  

https://www.lap-
publishing.com/catalog/details/store/fr/book/978-3-659-
39586-4/voluntary-hiv-counseling-and-testing-in-accra,-
ghana?search=Wong%20Ghana  

LAP Publishing, 

(2005; self-

published 

2013) 

 

n/a 100%; MSc Thesis; research 
development, primary data 
collection and analysis, 
writing and final submission.  
 
Final Grade: A (Excellent) 

n/a 

N/A 
(to be 
pub-
lished) 

Kathryn L Dovel, Kelvin Balakasi, Khumbo Phiri, 
Frackson Shaba, Ogechukwu Agatha Offorjebe, 

Sundeep K Gupta, Vincent Wong, Eric Lungu, 
Brooke E Nichols, Mike Nyirenda, Tobias 
Masina,8 Anteneh Worku,9 Risa Hoffman 

A randomized trial on index HIV self-testing for sexual 

partners of ART clients in Malawi  

Lancet Global 

Health 

(submitted 
March 2022) 

n/a 10%; developed study 
protocol and materials; 
edited drafts; read and 
approved the final 
manuscript.  
 

n/a 

N/A 
(to be 
pub-
lished) 

Bakary Drammeh, Anindya K De, Emanny Sanchez, 
Spencer Lloyd, Amy Medley, Helen Dale, Shane 
Diekman, Arielle Lasry, Tiffiany Aholou, Irene Benech, 
Randy Yee, Avi J Hakim, Teeb Al-Samarrai, Vincent 
Wong, Michael Grillo et al.  

The Impact of COVID-19 on HIV Testing Services and Patient 

Proxy Linkage in 14 Sub-Saharan African Countries 

PLOS Medicine  

(Jan 2022 
submitted for 
publication) 

n/a 10% conceptualization and 
methodology, country 
coordination, inputs into final 
draft manuscript, final 
approvals for submission. 

n/a 
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Table 4: Co-authored Publications List and Authorial Contributions, Chronological 

  

N/A 
(to be 
pub-
lished) 

Ariana M. Traub, Amy Medley, Jessica Gross, Margo 
Sloan, Anouk Amzel, Megan M. Gleason, Nimasha B. 
Fernando, Vincent Wong, Michael P. Grillo, Hilary 
Wolf, Teeb  Al-Samarrai, Julie Nenon, Alean Frawley, 
Mosarwa Segwabe, Catherine Motswere, Evelyne 
Baramperanye, Valery Nzima, Magdalene Mange 
Mayer, Lucie Dagri,  Shirish Balachandra, Francois-
Xavier N'siesi, Henri O. Longuma, Patricia Nyembo, 
Nyakallang Moyo, Sikhathele Mazibuko, Tsegaye 
Tilahun, Wondimu Teferi, Olbeg Desinor, MD21; Jean-
Louis Reginald, Teresa Simiyu, Lennah Nyabiage, 
Justine Mirembe, Mamorapeli Ts’oeu, Gerald Zomba, 
Mtemwa Nyangulu, Argentina Wate, Jessica 
Greenburg Cowan, Denis Mali, Ismelda Pietersen, 
Dolapo Ogundehin, Dennis Onotu, Akudo Ikpeazu, 
Esron Niyonsaba, Jackson Bamwesigye, Hlamalani 
Mabasa, Gurpreet Kindra, Nicholas Baabe, Sudhir 
Bunga, Frederick Rwegerera, Edward Machage, Galal 
King'ori, Jacqueline Calnan, Esther Nazziwa, Godfrey 
Lingenda, Kebby Musokotwane, Ruth Bulaya-Tembo, 
Talent Maphosa, Meena Srivastava 

Trends in Pediatric HIV Case Identification Across 22 PEPFAR-
Supported Countries during the COVID-19 Pandemic, October 
2019 to September 2020 

MMWR (Jan 
2022 
submitted for 
publication) 

n/a 5% conceptualization and 
methodology, inputs into final 
draft manuscript, final 
approvals for submission. 

n/a 
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3.2 Additional Authorship Documents in Consideration of Application 
3.2.1 Conference abstracts and presentations, 2002-2020, chronological 
 

1. Trends in HIV testing and linkage to HIV treatment in 41 countries, 2016-2021. Conference on Retroviruses and Opportunistic Infections (CROI) 2022. Session Oral-08. Authors: 
Bakary Drammeh, Anindya K. De, Amy Medley, Randy Yee, Shazad Ahmed, Helen Dale, Arielle Lasry, Vincent J. Wong, Michael Grillo, Emanny Sanchez, David A. Miller, Tiffiany 
Aholou, Shahul Ebrahim, Stephanie Behel 

2. Optimizing testing increases yield in HIV case finding in 24 countries, 2018–2019. Conference on Retroviruses and Opportunistic Infections (CROI) 2020. Session TD-05. Authors: 
S Ebrahim, A Lasry, R, Wayne, A Duffus, J Abellera, S Diekman, J Rurangirwa, B Drammeh, T Ahoulou, M Grillo, V Wong, S Behel 

3. Correlates of condom use and procedure knowledge among men accessing voluntary medical male circumcision in Malawi, International HIV/AIDS Conference 2016, Abstract  
WEPEC383, Durban, South Africa. M.A. Carrasco, V. Wong, K. Ahanda, M.R. Kaufman 

 
4. Partner notification for HIV testing services (HTS) approach in Tanzania underscores need for discordant couple package, International HIV/AIDS Conference 2016, Abstract  

WEPEC214, Durban, South Africa. Authors: M. Plotkin, C. Kahabuka, R. Kisendi, A. Christensen, E. Mlanga, K. Curran, C. Brown, V. Wong 

5. HIV Testing and Misdiagnosis, PEPFAR Annual Meeting, Session 7 Panel Presentation, July 18, 2016, Durban, South Africa. V Wong 

6. Effective, high-yield HIV testing for partners of newly diagnosed persons in Tanzania. Abstract 16-653 Themed Discussion and Poster Presentation, Conference on Retroviruses 
and Opportunistic Infections (CROI), 2016, Boston MA. M Plotkin; C Kahabuka; M Amuri; M Njozi; W Maokola; E Mlanga; M Drake Curran; C Brown; V Wong 

7. Are We Delivering the Wrong Results? Examining Misclassification of HIV Status and False Positive Test Results. African Society for Laboratory Medicine Conference 2014. 
Poster presentation, Cape Town, South Africa, Dec 1, 2014. Authors: C Johnson, V Wong, R Baggeley, A Sands.  (ASLM First Place Award Best Poster) 

8. Expanding HIV testing and counseling through community-based integrated family planning/HTS service delivery in Uganda. Conference on Retroviruses and Opportunistic 
Infections (CROI) 2014 Poster and Oral Presentations, Boston MA. Abstract 1042. A Brunie, A Cheng, P Mucheri, J Namwebya, T Petruney, B Tumwesigye, S Mercer, V Afayo, A 
Akol, V. Wong 

 
9. The Costing Of HIV Testing and Counseling in Botswana: Capturing Cost and Effectiveness Data for Multiple Service Delivery Models. Dec 10, 2013. ICASA Conference, Cape 

Town, South Africa. Authors: M. Stegman, W. Mosime, S. Forsythe, S. Alkenbrack, R. Lebelonyane, and V. Wong 
 

10. Three Delays to Linkages to Care: A Systematic Review of Barriers Affecting Initial Enrollment In Care Among HIV-diagnosed Persons. Dec 2013. ICASA Conference, Cape Town, 
South Africa. C Johnson, C Brown, R Baggeley, V Wong.  

11. Positive connections: HIV prevention among positive adolescents. International HIV/AIDS Conference, 2012, Wash DC. Book presented as poster presentation. 
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12. Out of the clinic, into the home: an assessment of PEPFAR home-based HIV testing and counseling programs in sub-Saharan Africa to inform the development of international 
WHO/PEPFAR support tools. International HIV/AIDS Conference, 2012, Wash DC. M. Taegtmeyer, C. Blazer, M.C. Escobar, K. Grabbe, V. Wong, R Baggeley 

13. Examining reporting of quality elements in a provider-initiated HIV testing and counseling and implications for rights-based approaches: a literature review. International 
HIV/AIDS Conference, 2010, Vienna; Abstract no. THPE0894; July 2010. V Wong, M Sabin 

14. A descriptive study of VCT implementation in the Accra Metropolitan District, Ghana. AIDS 2006 - XVI International AIDS Conference, Toronto: Abstract no. WEPE0421. V Wong.  

15. Evaluation of 'InstantScreen', an ultra-rapid HIV1/2 assay based upon novel technologies for the detection of the HIV antibodies. Jul 2002. XIV International AIDS Conference 
Abstract: TuPeC4890 H Repke, S Nicolaus, 0 Lettau, G Vetter, V Wong 

16. Evaluation of 'InstantScreen', an ultra-rapid HIV1/2 assay based upon novel technologies for the detection of the HIV antibodies [Brazil study]. Souza RS, Motta LR, Wong V, 
Gomez-Marin O, Mitchell C, Repke H; International Conference on AIDS. Int Conf AIDS. 2002 Jul 7-12; Abstract no. TuPeC4890. 

 
3.2.2 Contributions to WHO Guidelines and Frameworks, 2005-2020  
 
Official engagement as guidelines development committee member, external reviewer, writer-contributor, or WHO participating member. 
  

2022, WHO Guidelines on COVID Self Testing (Guidelines Observer, External Review Group) (Forthcoming, 2022) 

2021, UNAIDS/WHO Technical Guidance on the Use of Recency Assays for HIV Surveillance (External Reviewer) (Forthcoming, late 2022) 

2021, COVID and HIV Testing Services Rapid Advice (External Reviewer) (Forthcoming, late 2021) 

2021, Hepatitis C Self Testing Guidelines (External Reviewer, Guidelines Observer Status)  

2019, HIV Testing Services Guidelines Update (Guidelines Committee member – Guidelines Development Group) 

2016, HIV Self Testing and Partner Notification Guidelines (Guidelines Committee member) 

2016, Consolidated Guidelines on the Use of Antiretroviral Drugs for Treating and Preventing HIV Infection, 2nd Ed. (External Reviewer:  Chapter 2 - Clinical Guidelines, HIV Diagnosis) 

2015, Consolidated HIV testing services guidelines (Guidelines Committee member, contributing writer – Section 3.6) 

2015, Improving the quality of HIV-related point-of-care testing: ensuring the reliability and accuracy of test results (Peer reviewer, contributing writer) 

2013, Guidelines on HIV testing and counseling in adolescents (Guidelines Committee member, peer reviewer) 
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2012, Service delivery approaches to HTS: a strategic framework (Concept development, Peer reviewer, contributing writer) 

2012, Planning, implementing and monitoring home-based HIV testing and counseling (Concept development, peer review, writing team, final approval)  

2011, Guide for monitoring and evaluating national HTS programmes (Peer reviewer, Contributing writer) 

2011, Guidance on Couples HIV testing and counseling and the use of anti-retroviral therapy in sero-discordant couples. (Guidelines Committee member, writing) 

2011, Retention in HIV programmes: defining the challenges and identifying solutions: meeting report (Participant, peer reviewer) 

2010, A Handbook for improving HIV testing and counseling services (Conceptual development, writing, review and integration of feedback, final approval) 

2010, Policy requirements for HIV testing and counseling of infants and young children in health facilities (Senior consultant, writing and development) 

2009, HIV counselling package for the Asia-Pacific (Senior consultant, writing and development) 

2007, Provider-initiated testing and counselling guidelines for the health sector (Senior consultant, writing and development) 

2005, Scaling-up HIV testing and counselling services : a toolkit for programme managers. (Senior consultant, writing and development) 

 

3.2.3 Additional contributions: PEPFAR Guidelines and HTS Contributions  

As part of my professional duties, I provided HTS technical inputs into these US Government/PEPFAR and other HTS-related documents and working 

groups from 2010-2021: 

• PEPFAR Monitoring, evaluation and research indicator reference guide v2.5 (9/2020), HIV Testing indicators 

o Version 2.5 Website: https://datim.zendesk.com/hc/article_attachments/360071630231/FY21_MER_2.5_Indicator_Reference_Guide.pdf  

• PEPFAR Country Operational Planning (COP) Guidance Technical Considerations, HIV Testing Services Sections 

o COP22 FY2023 guidance 

o COP21 FY2022 guidance  

o Guidance documents from 2010 – 2019: Website archive: https://web.archive.org/web/20190326225032/https://www.pepfar.gov/reports/guidance/index.htm  

• PEPFAR HTS Technical Working Group Co Chair, 2010 – 2018 (ended when the TWG was dissolved) 

• 2018 IAS Differentiated Service Delivery HIV Testing Framework  
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o IAS DSD Website: http://www.differentiatedservicedelivery.org/Portals/0/adam/Content/DCwLmrNFcUuLU4jWitw4-
Q/File/Decision%20Framework%20HIV%20Testing%20Web%20-%20Update%20AUG19.pdf  

o HTS Technical Working Group. https://www.iasociety.org/HIV-Programmes/Programmes/Differentiated-Service-Delivery/Differentiated-Care-
Committees#technicalTesting  

• HIVSTAR Project Technical Advisory Group, May 2016 – January 2020 (ended with the completion of HIVSTAR Phase I) 

o Provided technical guidance and oversight of the HIVSTAR Project, a multi-country randomized trial of HIV self-testing in Africa. 

 

3.3 Metrics of Impact 

Vincent Wong has co-authored 29 peer-reviewed publications on HIV testing services that form the basis of this PhD by Publication. Additionally, he has 

been involved in an official capacity with 17 WHO documents related to HTS, including normative guidelines, and presented on 16 poster abstracts at 

multiple international HIV/AIDS conferences since 2002. 

 

As of September 2, 2021, his RG Score is 28.57 (higher than 85% of all ResearchGate scores) and his h-index6 is 14 (this includes over 6500 compiled 

reads and 969 cumulative citations from 2007 to 2022).7 8  His overall average impact factor across 29 published articles is 4.79. 

 

These metrics indicate that his collective published work provided in this submission has had a substantial impact in the public health field of HIV testing 

services and has impacted rates of diagnoses globally.  

 
 

 
6 From ResearchGate: “The h-index is an author-level metric that measures your research output and its citation impact. It is based on a set of your most cited work and the number of 
citations it’s received.” 
7 Source: https://www.researchgate.net/profile/Vincent-Wong-13  
8 ORCID ID: https://orcid.org/0000-0001-6926-9401  
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ABSTRACT (/350)  

Background: Facility HIV self-testing (HIVST) within outpatient departments can increase HIV 2 
testing coverage by facilitating HIVST use in outpatient waiting spaces while clients wait for 3 
routine care. Facility HIVST allows for the majority of outpatients to test with minimal health 4 
care worker time requirements. However, barriers and facilitators to outpatients’ use of facility 5 
HIVST are still unknown.  6 

Methods: As part of a cluster randomized trial on facility HIVST in Malawi, we conducted in-7 
depth interviews with 57 adult outpatients (>15 years) who were exposed to the HIVST 8 
intervention and collected observational journals that documented study staff observations from 9 
facility waiting spaces where HIVST was implemented. Translated and transcribed data were 10 
analyzed using constant comparison analysis in Atlas.ti. 11 

Results: Facility HIVST was convenient, fast, and provided autonomy to outpatients. The 12 
strategy also had novel facilitators for testing, such as increased motivation to test due to seeing 13 
others test, immediate support for HIVST use, and easy access to additional HIV services in the 14 
health facility. Barriers to facility HIVST included fear of judgment from others and unwanted 15 
status disclosure due to lack of privacy. Desired changes to the intervention included private, 16 
separate spaces for kit use and interpretation and increased opportunity for disclosure and post-17 
test counseling. 18 

Conclusions: Facility HIVST was largely acceptable to outpatients in Malawi with novel 19 
facilitators that are unique to facility HIVST in OPD waiting spaces. 20 

Trial registration: The parent trial is registered with ClinicalTrials.gov, NCT03271307, and Pan 21 
African Clinical Trials, PACTR201711002697316.22 
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INTRODUCTION 

In 2019, there were 20.7 million people living with HIV (PLHIV) in sub-Saharan Africa (SSA) [1]. 

However, more than 25% of adults in the region still do not know their serostatus [2]. In Malawi, only 42% 

of the adult population tested for HIV within the past 12 months [3], with 35% of men having never tested 

for HIV [4, 5]. Additionally, there are an estimated 33,000 new HIV infections in Malawi per year requiring 

diagnosis and treatment [6]. Facility-based provider-initiated testing and counseling (PITC) remains the 

primary strategy for testing [7], although it continues to have limited reach in busy outpatient settings [8, 

9].  

 

HIV self-testing (HIVST) can improve PITC among outpatients in high-burden settings (i.e., facility 

HIVST) and studies have shown that HIVST is highly acceptable [10-12]. We previously conducted a 

randomized control trial (RCT) and found that facility HIVST can increase testing among adult outpatients 

by 200% compared to standard PITC [2] and is cost-effective in routine settings by capitalizing on the 

existing health infrastructure [13]. Although there is insufficient data on barriers and facilitators for facility 

HIVST implementation, there is extensive literature community HIVST [11]. Known facilitators for 

community HIVST include increased privacy, perceived autonomy and confidentiality of test results, 

perceived convenience, and minimal time required to test [14-16]. These benefits are believed to largely 

remove demand-side barriers to traditional testing strategies, including travel time and cost, fear of 

unwanted disclosure, and long clinic wait times [15]. Reported barriers are few and include doubts or 

misconceptions about the accuracy of HIVST kits and individuals’ ability to use and interpret HIVST kits 

unsupervised [11, 17].  

 

The abovementioned barriers and facilitators may differ for facility HIVST since this strategy reduces the 

privacy as compared to community HIVST (testing at the facility is often done in public areas such as 

waiting spaces), but may also provide immediate linkage and prevention services. Given this gap in 

evidence, we analyzed qualitative data collected as part of a parent facility HIVST trial to examine adult 
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perceptions of HIVST in outpatient departments, and understand what components of facility HIVST 

strategies are crucial for intervention scale-up.  

METHOD 

Design and Setting 

Our parent cluster-randomized trial aimed to assess the impact of facility HIVST among adults attending 

outpatient departments (OPD) in Malawi. Outpatient departments are the primary entry point to most 

service delivery strategies in Malawi and offer a range of services from acute care for injuries and general 

illness to treatment for sexually transmitted infections. The parent trial compared the impact of facility 

HIVST against standard PITC and optimized PITC, whereby additional training and job aids were given 

to health workers, and morning HIV testing was offered to all outpatients [13]. In the study (a full 

description is published elsewhere) [13, 18], 15 facilities were cluster randomized 1:1:1 to three arms: (1) 

standard PITC, (2) optimized PITC, and (3) facility HIVST whereby OraQuick ADVANCE HIV I/II self-

testing kits [19] were distributed during adult outpatient services in waiting spaces. In this paper, we 

include data from the facility HIVST arm that was implemented in 5 randomly selected facilities 

including a district hospital (n=1); rural hospital (n=1), non-profit hospital (n=1); and health center (n=2). 

Eligibility criteria for participation in the parent study included:  >15 years of age and having received 

outpatient services on the day of recruitment. 

Intervention 

Facility HIVST included three overarching components: (1) HIVST demonstration and distribution; (2) 

HIVST use and interpretation; and (3) post-test services and counseling (Fig 1). A 10-minute health talk 

about the importance of HIV testing and a 15-minute demonstration on HIVST kits, followed by kit 

distribution, was conducted in outpatient waiting spaces. HIVST was offered one-on-one in order to 

create a true opt-out service; however, distribution was in open waiting spaces – private rooms were not 

used for demonstration and distribution activities. 
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Outpatients took and used the kit in the OPD waiting space prior to receiving routine outpatient services. 

HIVST users were strongly encouraged to not look at their HIVST result in the public waiting space. For 

privacy in the waiting space, HIVST kits were stored in an opaque bag for processing.. Private spaces 

(rooms or kiosks near the OPD) were provided for HIVST interpretation prior to receiving routine 

outpatient services. Trained study staff were available to assistance with HIVST use as needed. Finally, 

post-test counselling and referral to additional HIV services were available upon request – outpatients 

were not asked HIVST results by study staff. Outpatient HCWs were encouraged to ask about HIVST test 

results, but disclosure was not mandatory.  

-- Fig 1 about here -- 

Data Collection 

For the parent trial, exit surveys were conducted with a 5885 sample of outpatients. In the HIVST arm, 

2097 surveys were completed and provided the sampling frame for our current sub-study. Two forms of 

qualitative data are included in the current sub-study: in-depth interviews with outpatients (n=57) and 

observation journals collected by research assistants who observed OPD waiting spaces in participating 

facilities (81 typed pages from 38 observation days). 

 

In-depth interviews 

Participants in the parent trial were randomly selected for an in-depth interview using an electronic 

randomization tool. Eligibility criteria for the additional in-depth interviews included: 1) >15 years of 

age; 2) received outpatient services on the day of recruitment; 3) enrolled in the larger trial; and 4) 

exposed to the facility HIVST intervention (defined as heard of HIVST while at the health facility that 

same day). All respondents provided oral informed consent prior to data collection. All interviews were 
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conducted the same day in a private location within the health facility and all participants were given the 

equivalent of $4 for their time. 

 

A guide was developed based on existing literature [17,18] and included questions about previous 

experiences with HIV testing services, experience with facility HIVST that day, barriers and facilitators to 

facility HIVST, and recommendations (see Appendix A for the Interview Guide). Respondents and 

interviewers were matched by gender (i.e., man interviewing a man). Interviews were conducted in the 

local language (Chichewa) and lasted approximately 40 minutes.  

 

Observational journals 

Observational journals were collected by research assistants during the parent intervention. Observational 

journals are a form of local ethnography [20, 21] whereby research assistants observed facility waiting 

spaces where HIVST kits were distributed and used. At the end of each day, research assistants wrote 

what they observed, recalling as much detail as possible about the content and context of client and client-

provider interactions. Observational journals are well suited to capture practices within a health 

institution, documenting what people say and how they interact with others, which can be different from 

what they report in traditional research settings [21]. While journals cannot capture all events within one 

setting, they provide an important overview of common interactions and conversations within routine 

settings [22]. 

 

Research assistants made observations and described the content and context of interactions within OPD 

waiting spaces over 38 days (resulting in over 81 typed pages of observational journals). Researchers 

were instructed to document interactions on the following topics: (1) distribution of HIVST; (2) 

conversations between regarding HIVST; (3) potential or observed unwanted disclosure, including others 

asking about one’s test result; and (4) discussed or observed concerns regarding facility HIVST. Two of 

the five facilities were excluded from analysis due to research staff shortages and incomplete data. 
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Data Analysis 

In-depth interviews and observational journals were transcribed and translated into English (if needed). 

All transcripts were coded using inductive and deductive strategies [23]. The same coding techniques and 

codebook were applied to both in-depth interview and observational journal data. Deductive codes were 

developed based on existing literature [23], and were the basis for the original codebook. MM and PM 

piloted the codebook on 5 in-depth interviews and 4 observational journals. Inductive codes were added 

as needed. Co-authors reviewed codes and resolved any disagreements to make a final codebook. Two co-

authors (MM and PM) coded all transcripts using Atlas.ti [24]. Coded data were analyzed using constant 

comparison methods [25].  We compared dominant and emerging themes by HIVST users and non-users 

and by sex, reporting any differences.  

 

Ethical Approval 

All study activities were approved by the Institutional Review Board at University of California Los 

Angeles (Protocol number 17-000109) and the National Health Sciences Review Committee in Malawi 

(Protocol number 1664). All data collection efforts were carried out in accordance with relevant 

guidelines and regulations. 

RESULTS 

We conducted in-depth interviews with 57 adult outpatients who were offered HIVST at the OPD 

between Sept 12, 2017 and Feb 23, 2018. Twenty-six in-depth interview respondents were male and 31 

were female. Among respondents interviewed, 46 reported using HIVST during their OPD visit (users), 

while 11 respondents heard about HIVST but did not use a kit (non-users). (See Table 1) 

-- Table 1 about here –  
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Among non-users, the primary reason reported for not using HIVST was having tested recently, often 

within the past three months (see Table 2). Notably, only one client reported that he did not test because 

he did not trust the accuracy of HIVST.  

 

-- Table 2 about here -- 

Below, we present results according to each component of the facility HIVST intervention: (1) health 

talk/demonstration and distribution; (2) HIVST use and interpretation; and (3) provider disclosure and 

linkage to additional care (see Fig 2). We present respondent perceptions of each component, including 

the most salient themes around the benefits and challenges to facility HIVST, distinguishing between 

users and non-users, and men and women. 

 

  -- Fig 2 about here – 

 

HIVST Demonstration and Distribution 

 

Easy to Understand and Use 

None of the interview respondents had ever used HIVST prior to the current intervention, however most 

reported that they had enough education about how to use HIVST and that the demonstrations were clear. 

All respondents could explain how to use and interpret HIVST.  

I was thinking that maybe the procedure is a bit difficult because when you do things for the first 

time, it seems as if it's difficult. But when we followed [directions], it is the shorter method and 

easy to understand and very cheap [fast]. (Male, HIVST User, Health Center) 

 

Motivated by Seeing Others Test 
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Over half of HIVST users explained that open, group distribution inspired them to test. The open layout 

meant that anyone in the waiting space could easily see who accepted a HIVST kit. Respondents 

described being “carried away” or persuaded by seeing others take HIVST kits or discussing HIVST with 

others in the waiting space. Other outpatients who rapidly took up testing acted as positive reinforcement, 

encouraging respondents who were initially unsure to test. More females reported having open 

conversations about HIVST; however, more men viewed their conversations as crucial to their decision to 

test. 

 

What the HCWs were explaining all this year, I wasn’t taking to heart, …. [but] With the way 

they explained [HIVST] I got carried away. For the first time I tested. I saw that people were 

getting tested so I thought I should also do the test …  they [other clients] just said, ‘Let us get 

them [HIVST].’ We were just talking to each other which means they also got carried away like 

I did.  (Male, HIVST User, Non-Profit Facility) 

  

Since I was also looking at my friends [outpatients] self-testing then I thought, ‘I too should test 

instantly’ [right away]. (Female, HIVST User, Health Center) 

 

Observational journals frequently documented similar stories of group distribution inspiring testing.  

 

They [outpatients] saw other people carrying the self-test kits … A certain man [outpatient] 

answered, ‘It is a new testing method.. If you are a patient and you are ready to test yourself, tell 

the owners [study staff] to give you the test kits. They will teach you how to use them’ … All three 

women got the kits and used them. (Observational Journal, Rural Hospital) 
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Fear of Judgement by Others 

Less than a quarter of interview respondents believed group distribution lacked privacy, hindering HIVST 

uptake. More men than women reported lack of privacy as a barrier to uptake. Some respondents also 

reported feeling “shy” or uncomfortable receiving a kit because others would question their HIV status or 

assume they were sexually promiscuous.  

When I was receiving it [HIVST], many people were looking at me, and I could feel shyness on my 

face. It was difficult to stay happy. But all-in-all, I tried getting the kit and used it. (Male, HIVST 

User, District Hospital) 

Observational journals documented two instances where clients refused HIVST because they felt 

uncomfortable taking kits in waiting spaces. Study staff heard one male outpatient explain:  

 

I cannot ask for the kit here and use it in the presence of all these people. Had it been that they are 

calling us one-by-one in a private room, I could have managed to ask for the test kit. (Rural 

Hospital Observational Journal 3, 14:9) 

 

HIVST Use and Interpretation  

Convenient and Fast  

The majority of interview respondents reported that using HIVST while waiting for routine outpatient 

services was fast and efficient when compared to routine blood-based HIV testing with PITC. Many 

outpatients positively described facility HIVST as allowing them to “kill two birds with one stone.”   

 

I felt it would be better I do both [OPD services and HIVST] at once to kill two birds with one 

stone ... by the time I am going to meet the doctor I am also at the same time knowing my HIV 

status with this [HIVST] kit. (Male, HIVST User, Rural Hospital) 
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When asked if he would have tested for HIV that day if HIVST was not available, one man replied:  

  

I shouldn’t lie, I wouldn’t have gotten tested… I came because of malaria. But when I also heard 

that there is something else [HIVST] and the way is not hard [to use] I just said, ‘Aah I should 

rush [to test].’ (Male, HIVST User, District Hospital) 

 

Peer support on how to use HIVST  

Over half of respondents reported discussing how to use HIVST with others in the waiting space. 

However, about a quarter of respondents stated that they or other outpatients had questions or needed 

additional help regarding HIVST. Some respondents understood the HIVST process better than others 

and would clarify kit use for others. Other respondents simply discussed the benefits of HIV testing and 

encouraged each other to continue testing in the future.  

 

The topic we [outpatients] were discussing was all about [HIVST] that it is good … in the 

process of chatting the 20 minutes time [for processing] was done and we were very open people. 

(Male, HIVST User, Rural Hospital) 
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Fear of Unwanted Disclosure 

Despite positive experiences expressed by most respondents, nearly a quarter of interview respondents 

desired more privacy for interpreting HIVST results. A handful of respondents feared other people in the 

waiting space may try to look at their HIVST kit results (referred to as “peeping”), while a few others 

described other outpatients either trying to look at their test result or directly asking what their HIVST 

result was.  

Because it was an open place, I had worries that when opening to see the results my friends will 

be peeping to see. (Female, HIVST User, Rural Hospital) 

 

Journals also recorded a handful of instances where outpatients were afraid that others would make 

educated guesses or assumptions about their HIV status based on body language or facial expressions 

after leaving spaces for interpretation of results. Limited available private space in clinics meant that most 

facilities relied on standing booths for private spaces to interpret HIVST results. While the booths 

themselves were private, located either in OPD waiting spaces against a wall so no one could see the 

interpretation space or outside the waiting space, others in the waiting space could see individuals 

walking to or from the interpretation booths, prompting onlookers to make assumptions about one’s HIV 

status. One journal reported: 

 

 ‘We [OPD clients] are chatting and smiling each other here because I know nothing about my 

status. But once I read my [HIVST result], my face will change [when I leave the booth]. I can 

even cry here... Those who saw me receiving the kit will automatically know that I am crying 

because I have read my test results, and it will mean to them [they will assume] that I am HIV 

positive.’ (Observational Journal, Non-Profit Facility) 
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Due to fear of unwanted disclosure, a quarter of outpatients interviewed recommended having private 

rooms away from the OPD waiting space for HIVST interpretation, as rooms were believed to be more 

private than portable interpretation booths used by the intervention.  

Maybe you should have a separate room. For those who are open, [they] can get the kit there 

[waiting space], and for those who are shy to do it in public, [they] can go to that room. (Female, 

HIVST Non-User, Rural Hospital) 

 

Post-Test Counseling and Services 

 

Autonomy 

HIVST users liked that they had control over whether or not to disclose their HIVST result to HCWs. The 

desire to not disclose largely stemmed from a reported lack of trust in HCWs’ ability to maintain 

confidentiality, while some respondents simply appreciated not having the anxiety related to waiting for 

someone else to interpret their test results.  

 

I didn’t trust those people [HCW’s]. Since they were telling you [your] results, it is possible 

they could tell other people that, “Did you see the one who just went out there? Results came 

out HIV positive!” It’s something so disappointing and pathetic. You can have bad ideas that 

you should not do it [test] again. So I think this way [HIVST] is very good because you are the 

only one who can know your results … It’s all up to you. (Female, HIVST User, Non-Profit 

Facility) 

 

Limited Opportunity to Disclose HIVST Results 

While most interview respondents did not want to disclose their HIVST results to HCWs, they also said 

they had no opportunity to do so during routine outpatient consultations. The vast majority of respondents 
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reported that HCWs did not ask about HIVST results, and clients did not bring it up. Respondents stated 

that they felt uncomfortable initiating conversations about HIVST because clinicians seemed too busy.  

 

I didn’t discuss with anyone … He [HCW] asked what’s wrong, I told him I am having a stomach 

problem … I had it [HIVST kit] in my hands, but he didn’t ask anything. (Female, HIVST User, 

Health Center) 

 

However, only two respondents indicated that the lack of engagement by HCWs left them with 

unanswered questions or concerns. 

 

Additional Post-Test Counseling 

In light of minimal disclosure to HCWs, about a quarter of HIVST users recommended additional post-

test counseling in facility HIVST. Most, however, wanted counseling without having to disclose their 

own test result. Client suggestions included having follow-up group post-counseling sessions with 

everyone in the outpatient waiting spaces (similar to the pre-counseling and HIVST demonstration), or 

one-on-one post-counseling during the outpatient consultation whereby the provider would provide broad 

post-test messaging for those who did not want to disclose. Most respondents suggested additional 

information on prevention strategies and the benefits of immediate ART initiation – including treatment 

as prevention –to motivate others to test.  

They should explain deep [post-counseling]. People were left in suspense. They [health care 

workers] should go into details, …  if you see your results whether positive or negative you must 

meet the doctor. (Male, HIVST User, Non-Profit Facility)  

 

DISCUSSION 
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Facility HIVST was highly acceptable to both female and male adult outpatients in Malawi. Facility 

HIVST retained some of the most important benefits of traditional HIVST identified throughout the 

literature – HIVST was still seen as easy to use, convenient, required minimal time, and provided 

confidential results [16], although there were some concerns about privacy of distribution and use. We 

found that the group-style distribution of HIVST also resulted in additional facilitators to HIV testing 

usually not associated with HIVST, such as increased motivation to test due to seeing others test, being 

able to directly communicate with others about HIVST, and receiving immediate support from facility 

staff.  

 

Many respondents in our study described being motivated by seeing other people test. The visible 

distribution of kits in waiting spaces helped to create a critical mass of outpatients testing, normalizing 

testing behavior in this particular setting. Similar arguments have been made for HIVST in other settings 

[26] and other stigmatized services that benefit from opt-out strategies [27]. However, frequent and highly 

motivating health talks and HIVST demonstrations in OPD are likely required in order to create 

excitement for HIVST and achieve a high coverage. 

 

While group distribution acted as a facilitator for many respondents, it also served as a barrier for others. 

For some, group distribution discouraged testing because they believed other outpatients would see them 

test and judge them, making assumptions about their sexual risk behavior and HIV status. Similar 

findings have been reported in other studies, noting that private testing areas are essential in order to 

avoid stigma associated with taking up HIV testing [28, 29]. A handful of respondents were also 

concerned that using HIVST in waiting spaces would lead to potential coercion or unwanted status 

disclosure to other outpatients. Private spaces for HIVST distribution and use would mitigate these 

concerns, however, infrastructure constraints remain a major concern for local health facilities and may 

not be addressed without extensive investment.  
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We found that nearly half of respondents reported talking with other outpatients about how to use HIVST 

and about HIV more broadly. Even with a HIVST demonstration, some outpatients were still unclear on 

exactly how to use the kit and found other outpatients helpful in guiding them through the process. Other 

HIVST interventions vary in levels of support provided, with some offering assisted HIVST use [30] and 

others, such as secondary distribution of HIVST, offering no additional support [31]. HIVST 

interventions should maximize opportunities to support correct HIVST use to ensure optimal testing. Our 

study shows opportunities for support do not have to be exclusively from HCWs – other community 

members who have seen HIVST demonstrations may be able and willing to provide support.  

 

Nearly all respondents believed they had little opportunity to disclose HIVST result to HCWs in OPD 

settings, largely because HCWs did not directly ask respondents about their results (disclosure was 

completely opt-in) and outpatients were not comfortable initiating the conversation. As a result, HCWs 

rarely offered post-test counseling, which was highly desired by respondents in the study, regardless of 

their HIVST result. Other studies find that disclosure is highest when individuals believe they will receive 

support from HCWs, and lowest when they expect blame and discrimination from HCWs [32]. Future 

HIVST interventions should foster a welcoming environment where HCWs actively ask about HIVST 

results and provide a safe space for post-test counseling.  

 

Even though very few respondents disclosed their HIVST result to a HCW at OPD, many perceived the 

ability to immediately self-initiate connection (link) to additional HIV services at that same health facility 

as a major benefit to facility HIVST. Our parent trial on facility HIVST found that 79% of those who 

tested HIV-positive with HIVST initiated ART within 3-months, but only 7% disclosed their HIV-

positive status to a HCW in OPD department. The vast majority went directly to the ART department 

within that same facility to link themselves to HIV care [13]. The fact that many HIVST users self-

referred to the ART clinic for immediate treatment initiation may reflect a continued autonomy and 

ownership over one’s own health care that is promoted through self-testing. Further, situating HIVST 
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strategies within OPD, which is on the same campus as ART services, may facilitate linkage as logistical 

barriers to initiation are already overcome, since individuals are already at the facility for acute or routine 

care. Other HIVST interventions within community settings report lower rates of linkage and ART 

initiation [33-36]. Future HIVST interventions should consider additional strategies to further reduce gaps 

to linkage to HIV treatment services. 

 

This study has several limitations that should be noted. Facility HIVST was implemented by high-level 

research assistants with secondary school education. In routine care, similar interventions would likely be 

implemented by lower-level HCWs with multiple responsibilities, therefore, routine implementation may 

not see the same benefits. Second, there is always risk of social desirability bias in reporting acceptability 

of an intervention; however, qualitative researchers were not involved in implementation of HIVST, 

potentially minimizing any social desirability bias. Third, observational journals are based on events and 

conversations observed by study staff and cannot capture all events – mundane events may be particularly 

missed if staff deem them unworthy of documentation. Additional limitations of observational journals 

are discussed elsewhere [22]. Finally, the sample size of HIVST non-users is small, making it difficult to 

draw conclusions for this specific population. Additional research should be conducted with those in need 

of HIV testing but refuse HIVST.  

 

Conclusion 

Facility HIVST in OPD waiting spaces was acceptable and feasible among adult outpatients in Malawi. 

Using waiting spaces for HIVST distribution and use, alongside private spaces for kit interpretation, 

facilitated HIV testing for most respondents. Strategies to promote privacy throughout the HIVST 

process, to improve disclosure of test results to HCWs, and to strengthen post-test counseling are 

important areas for future research.  
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Abstract
Little is known about screening tools for adults in high HIV burden contexts. We use exit survey data collected at outpatient 
departments in Malawi (n = 1038) to estimate the sensitivity, specificity, negative and positive predictive values of screen-
ing tools that include questions about sexual behavior and use of health services. We compare a full tool (seven relevant 
questions) to a reduced tool (five questions, excluding sexual behavior measures) and to standard of care (one question, 
never tested for HIV or tested > 12!months ago). Suspect STI and " 3 sexual partners were associated with HIV positivity, 
but had weak sensitivity and specificity. The full tool (using the optimal cuto# score of " 3) would achieve 55.6% sensitivity 
and 84.9% specificity for HIV positivity; the reduced tool (optimal cuto# score " 2) would achieve 59.3% sensitivity and 
68.5% specificity; and standard of care 77.8% sensitivity and 47.8% specificity. Screening tools for HIV testing in outpatient 
departments do not o#er clear advantages over standard of care.

Keywords Screening!· HIV testing!· Health systems!· Malawi

Introduction

In order to achieve control of the HIV epidemic, UNAIDS 
has set a series of ambitious targets striving for 95% of 
individuals living with HIV to know their status, 95% of 
those to initiate ART, and 95% of those on ART to reach 
viral suppression [1]. There are, however, persistent gaps 
in identifying people living with HIV. Approximately 11% 
of people living with HIV in Eastern and Southern Africa 
do not know their HIV status [2]. Although there has been 
progress in the past decade, it has been slow and variable by 
region [3]. Additionally, as HIV testing coverage increases 

and HIV incidence declines [4], more resources are needed 
to diagnose each new case [5, 6].

The global community is thus seeking innovative ways 
to more e$ciently identify people who should be tested for 
HIV—including new technologies (self-testing) [7], new 
operational approaches to testing (e.g., index partner testing, 
community-based contact tracing, and social or risk network 
testing) [8–10], and the use of screening tools to identify 
those most in need of testing [11]. Clinical HIV guidelines in 
many African settings currently recommend testing all preg-
nant women, individuals with newly-diagnosed tuberculosis, 
and all sexually active adults annually and whenever they 
seek care for a sexually transmitted infection (STI) [4]—but, 
risk assessment through screening may be more sensitive 
and/or specific than this standard of care (SOC). Screening 
tools have previously been developed for pediatric HIV diag-
nosis in sub-Saharan Africa [12, 13], and may be a useful 
tool to prioritize high-risk adults for testing. If a screening 
tool has su$ciently high sensitivity and specificity for HIV 
infection, it can guide how to use limited testing resources 
including supplies, sta# and space.

Outpatient departments (OPDs) offer an opportunity 
for case finding [14] as many adults present regularly to 
OPDs for acute services [15, 16]. Facility-based testing also 
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o!ers advantages through better linkage to ART services 
and cost savings compared to community-based testing [8, 
17, 18]; however traditional provider-initiated-testing-and-
counseling (PITC) has low coverage in OPD settings due to 
overcrowded and understa!ed departments [19, 20] and has 
traditionally demonstrated low HIV positivity rates among 
those tested [14]. The “yield” (positivity among those tested) 
of current diagnostic approaches in Africa is also declining 
more broadly [21]. An HIV screening tool specific to OPD 
settings may improve testing e"ciencies. However, under-
standing sensitivity and specificity of the tool is critical, 
as the introduction of a new workflow in OPD will impose 
additional time required for patients and sta!. Therefore, 
assessing tool performance relative to SOC is an important 
first step in the decision to implement an HIV screening tool 
in OPD settings.

The nature of screening tool questions for crowded OPD 
settings also requires careful consideration. For example, 
questions regarding sexual risk behavior may unintentionally 
stigmatize certain individuals and populations. Although 
questions about recent sexual behavior may be predictive 
of HIV status [22, 23], these may not be feasible to imple-
ment in busy OPD settings due to lack of private spaces to 
ask sensitive questions and obtain accurate responses [19, 
22]. For example, during screening for STI or HIV testing 
in the United States, health care providers in busy emer-
gency departments were routinely less likely to ask questions 
regarding sexual health as compared to other non-sensitive 
topics [22]. In order to develop more e"cient strategies for 
HIV testing in OPD settings, more evidence is needed about 
how screening tools perform with and without sensitive 
questions, and compared to SOC.

The goal of our study was to assess whether a screen-
ing tool could increase the e"ciency of HIV testing among 
adults seeking care in OPD settings in Malawi, as compared 
to SOC. We compare the estimated performance of two ver-
sions of a screening tool—one with sexual behavior ques-
tions (i.e., full tool) and one without (i.e., reduced tool)—to 
assess the sensitivity and specificity of potential screening 
tools in OPD settings.

Methods

Parent Study

Data were collected during exit surveys from a large cluster-
randomized trial which aimed to assess the impact of facility 
HIV self-testing among adult outpatients compared to PITC. 
Health facilities were randomized to one of three arms (five 
facilities per arm) using constrained randomization based 
on region and facility type. The intervention is described in 
more detail elsewhere [24, 25]. For this secondary analysis, 

we used data from the HIV self-testing arm (five facilities) 
due to high HIV testing coverage within the arm, there-
fore with su"cient numbers of outpatients tested in order 
to reach su"cient power for this sub-analysis. In the HIV 
self-testing arm, outpatients were approached in outpa-
tient waiting spaces and encouraged to test for HIV if they 
were > 15#years of age, had never received an HIV-positive 
diagnosis, and had not tested HIV-negative within the last 
3#months (or never tested). Facilities were equally spread 
across central and southern Malawi and varied in facility 
type: one district hospital; one mission hospital; and three 
large health centers.

Data Collection

A subset of outpatients at participating facilities were 
recruited using a systematic sampling strategy. Research 
sta! recruited every tenth outpatient exiting the outpatient 
department to complete an exit survey. Eligibility criteria 
were: $ 15#years of age; accessed and completed all out-
patient services to be received that day. Oral consent was 
attained and exit surveys completed in private, quiet loca-
tions at the health facility. The survey was administered by 
trained research sta!, who asked survey questions aloud and 
recorded the respondents’ answers on a tablet using data 
collection software. From the five HIV self-testing arm 
facilities, 2183 adult outpatients were approached to com-
plete exit surveys about their testing experience and 2097 
respondents were eligible and completed a survey (Septem-
ber 2017–February 2018). This analysis includes survey data 
from individuals who reported testing for HIV on the day 
of enrollment, and reported never testing HIV-positive prior 
to the day of enrollment (in order to examine screening tool 
performance in the context of new HIV diagnoses).

Survey Tool

The exit survey tool was created based on conceptually-
driven hypotheses about associations with HIV status, 
including: (1) sociodemographic variables; (2) previous use 
of HIV services and test results; (3) risky sexual behavior in 
the past 12#months; (4) health services received that day; and 
(5) use of HIV testing and result of any HIV test received 
that day. All surveys were completed in the local language 
(Chichewa) and lasted approximately 20#min on average.

Data Analysis

We used questions from the exit survey to approximate a 
screening tool; questions that captured factors hypothetically 
associated with HIV risk were included in the analysis.

Content courtesy of Springer Nature, terms of use apply. Rights reserved.
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Operationalizing the!Screening Tool

We included seven variables in the full screening tool. We 
included suspected sexually transmitted infections (STI) 
(defined as attending the facility for an STI) because STIs 
are a known risk factor for seroconversion [26], and attend-
ing the facility for malaria-like symptoms since malaise 
and fever have previously been associated with recent HIV 
seroconversion in similar settings [27]. We also included 
“overlooked” groups who do not have a standard entry point 
for HIV testing: women below the age of 25 (since women 
often test during pregnancy at antenatal visits), and men 
over the age of 24 because men almost exclusively seek care 
via OPD for acute needs [15, 28], therefore if they are not 
engaged at OPD they may not be reached. These groups are 
also important for the evolving HIV epidemic in the region: 
both men and young women have higher HIV positivity, test 
less often and may not be well-served by current HIV test-
ing modalities [3, 29–31]. Finally, never tested for HIV or 
tested > 12-months ago was included as SOC. The response 
to each tool question was scored as a 0/1 (no/yes), and these 
responses were summed to create the total screening tool 
score.

We also dichotomized two questions with continuous 
response options (number of recent health visits, and number 
of recent sexual partners). Cut points were selected based 
on association with HIV status: we assessed the “inflection 
point” at which these items became strongly associated with 
HIV positivity (e.g., having two or more sexual partners was 
not significantly associated but having three or more sexual 
partners was).

Analyzing Screening Tool Performance

The analysis aimed to estimate the performance of screen-
ing tools, comprised of survey questions as described 
above, to predict HIV positivity among outpatients testing 

for HIV during routine outpatient services. We analyzed 
the data in two ways (1) using all relevant questions from 
the survey (items 1–7 in Table!1) and (2) using a reduced 
tool that excluded questions about number of sexual part-
ners and sex outside of marriage (items 1–5 in Table!1). 
The SOC approach to HIV testing was captured by items 
1 and 2 in Table!1.

Of the 2097 outpatients who completed a survey, 1034 
were excluded from this analysis due to not testing for HIV 
on the day of enrollment, 11 were excluded because they 
had previously tested HIV-positive and 14 were excluded 
because they either refused to disclose the test result or 
reported not knowing the test result. All included respond-
ents (n = 1038) had complete data for the survey questions 
used to calculate the screening tool score. This sample 
size is su"cient for assessing a tool with 40% sensitivity 
(with specificity up to 99%) given estimated adult HIV 
prevalence of 9% [32].

We used logistic regression to assess the relationship 
between HIV status and respondent characteristics (age 
and sex), response to each screening tool item, and total 
screening tool scores (full and reduced tool). We calcu-
lated the sensitivity, specificity, negative and positive 
predictive values (NPV and PPV, respectively) for each 
screening tool item and total screening tool scores (full 
and reduced) using Stata v14. The optimal screening tool 
cuto# was identified by plotting the receiver operating 
characteristic curve and estimating the partial area under 
the curve (correcting for ties).

Ethical Review

The parent trial including the exit survey methodology 
and instrument received ethical approval from the Malawi 
National Health Sciences Review Committee and the Uni-
versity of California Institutional Review Board.

Table 1  Screening tool 
questions

*Full (F), Reduced (R), Standard of care (S)

Question(s) Tool*

HIV testing history 1. Never been tested for HIV before Or, Tested previously for 
HIV but 12 + months ago

F,R,S

Medical history 2. At health facility today for suspected STI F,R,S
3. At health facility today for suspected malaria F,R
4. Received health services 4 + times during the last 6!months 

(excluding today's visit)
F,R

Demographic risk 5. “Overlooked” groups: female and < 25 Or, male and > 24 F,R
Behavioral risk 6. Have had 3 + sexual partners in the past 12!months F

7. Had sex without a condom with someone besides spouse in the 
past 12!months

F
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Results

As described above, a total of 1038 adults participated in 
an exit survey, used a HIV self-test kit, and had a known 
HIV test result so are included in this analysis. Most 
participants were female (n = 684, 65.9%) and the mean 
age was 32.2!years (SD 13.0) (Table!2). Overall, 2.6% of 
respondents (n = 27) tested HIV-positive. Approximately 
half of respondents had been tested > 12!months ago (or 
never tested) (n = 540, 52.0%), 44.2% were a member of 
an “overlooked” group (women < 25 and men > 24!years) 
(n = 459); and just under one-quarter reporting having " 3 
sexual partners in the past year (n = 247, 23.8%). The aver-
age score was 1.5 (SD 1.1) for the full screening tool (out 
of a maximum possible score of 7) and 1.2 (SD 0.8) for 
the reduced screening tool (out of a maximum possible 
score of 5).

HIV positivity was significantly and strongly associ-
ated with screening questions (Table!2). Among those with 
a suspected STI, 11.1% tested HIV-positive (versus only 
2.5% of those who attended OPD for other reasons); and 
6.5% of people reporting > 3 sexual partners in the past 
12-months were HIV-positive (versus 2.2% of people with 

fewer sexual partners). In adjusted models that included 
covariates for age and sex, the odds of being HIV-posi-
tive was approximately 2–4 times higher for all screening 
questions compared to respondents who answered “no” to 
the same question (Appendix Table!A1). HIV positivity 
increased with higher screening tool score (both full and 
reduced tool) (Appendix Table!A2).

Table!3 examines the specificity and sensitivity of each 
item and of the full and reduced (without sexual behavior 
questions) screening tools. The most sensitive items were: 
tested " 12!months ago or never tested (sensitivity 74.1%, 
95% CI 53.7–88.9%), and being in an “overlooked” group 
(sensitivity 59.3%, 95% CI 38.8–77.6%). However, both had 
low specificity (56.2% and 48.6%, respectively). The items 
with highest specificity were: suspected STI (specificity 
98.4%, 95% CI 97.4–99.1%); suspected malaria (specificity 
92.9%, 95% CI 91.1–94.4%); and > 3 recent sexual partners 
(specificity 91.5%, 95% CI 89.6–93.1%)—however, these 
items had low sensitivity (7.4%, 14.8%, 22.2%, respectively).

For the full screening tool, examining the score as a 
continuous measure shows that at a cuto# of " 1, the tool 
specificity was 16.0% (95% CI 13.8–18.4%) and sensitiv-
ity was 92.6% (95% CI 75.7–99.1%) for HIV test positiv-
ity. Using a cuto# score of " 2 the specificity was 55.8% 

Table 2  Characteristics of study participants

‡ Odds ratios include robust standard errors
^Full tool includes: “overlooked groups,” tested " 12! months ago or never; came in for STI; " 4 recent health consultations; came in for 
malaria; " 3 recent sexual partners; recent condomless sex with a non-stable partner. Possible score ranges 0–7
^^Reduced tool includes: “overlooked groups,” tested " 12!months ago or never; came in for STI; " 4 recent health consultations; came in for 
malaria. Possible score ranges 0–5
^^^ Standard of care is tested " 12!months ago or never; and/or came in for STI. Possible score ranges 0–1

Overall (n = 1038) Among those HIV-
negative (n = 1011)

Among those 
HIV-positive 
(n = 27)

Odds  ratio‡ (95% CI) p-value

Age, mean (SD) 32.2 (13.0) 32.1 (13.1) 34.1 (11.0) 1.01 (0.99, 1.03) 0.33
Gender, n (%)
!Female 684 (65.9%) 667 (66.0%) 17 (63.0%) 1.14 (0.52, 2.52) 0.75
!Male 354 (34.1%) 344 (34.0%) 10 (37.0%)

Screening items, n (%)
!“Overlooked” groups (women 15–24, men 25 +) 459 (44.2%) 443 (43.8%) 16 (59.3%) 1.86 (0.86, 4.06) 0.12
!Tested " 12!months ago or never tested 540 (52.0%) 520 (51.4%) 20 (74.1%) 2.70 (1.13, 6.44) 0.03
!Came in for a suspected STI 18 (1.7%) 16 (1.6%) 2 (7.4%) 4.98 (1.08, 22.82) 0.04
!" 4 recent health consultations (last 6!months) 127 (12.2%) 120 (11.9%) 7 (25.9%) 2.60 (1.08, 6.28) 0.03
!Came in for suspected malaria (i.e., fever, 

malaise, etc.)
76 (7.3%) 72 (7.1%) 4 (14.8%) 2.27 (0.76, 6.74) 0.14

!" 3 recent sexual partners (last 12!months) 92 (8.9%) 86 (8.5%) 6 (22.2%) 3.07 (1.21, 7.82) 0.02
!Recent condomless sex with a non-stable partner 

(last 12!months)
247 (23.8%) 235 (23.2%) 12 (44.4%) 2.64 (1.22, 5.72) 0.01

Full screen^ score, mean (SD) 1.5 (1.1) 1.5 (1.0) 2.5 (1.4) 2.11 (1.50, 2.98)  < 0.001
Reduced screen^^ score, mean (SD) 1.2 (0.8) 1.2 (0.8) 1.8 (1.0) 2.43 (1.50, 3.96)  < 0.001
Standard of care^^^ score, mean (SD) 0.5 (0.5) 0.5 (0.5) 0.8 (0.4) 3.20 (1.28, 8.00) 0.01
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(95% CI 52.7–58.9%) and sensitivity was 70.4% (95% CI 
49.8–86.2%). At a cuto! score of " 3 the specificity was 
84.9% (95% CI 82.5–87.0%) and sensitivity was 55.6% (95% 
CI 35.3–74.5%)—and this is the optimal cuto! score based 

on the ROC (Fig.#1a) (partial area under ROC curve 0.70, 
95% CI 0.61–0.80). The positive predictive value at the " 3 
item cuto! score is 8.9% and the negative predictive value 
is 98.6%.

Table 3  Screening item and tool performance

^Full tool includes: “overlooked groups,” tested " 12# months ago or never; came in for STI; " 4 recent health consultations; came in for 
malaria; " 3 recent sexual partners; recent condomless sex with a non-stable partner. Possible score ranges 0–7
^^Reduced tool includes: “overlooked groups,” tested " 12#months ago or never; came in for STI; " 4 recent health consultations; came in for 
malaria. Possible score ranges 0–5
^^^Standard of care is tested " 12#months ago or never; and/or came in for STI. Possible score ranges 0–1

Sensitivity (95% CI) Specificity (95% CI) PPV (95% CI) NPV (95%) CI)

“Overlooked” groups (women 15–24, men 25 +) 59.3% (38.8, 77.6%) 56.2% (53.1, 59.3%) 3.5% (2.0, 5.6%) 98.1% (96.6, 99.0%)
Tested " 12#months ago or never 74.1% (53.7, 88.9%) 48.6% (45.4, 51.7%) 3.7% (2.3, 5.7%) 98.6% (97.1, 99.4%)
Came in for a suspected STI 7.4% (0.9, 24.3%) 98.4% (97.4, 99.1%) 11.1% (1.4, 34.7%) 97.5% (96.4, 98.4%)
 " 4 recent health consultations 25.9% (11.1, 46.3%) 88.1% (86, 90.1%) 5.5% (2.2, 11%) 97.8% (96.6, 98.7%)
Came in for suspected malaria 14.8% (4.2, 33.7%) 92.9% (91.1, 94.4%) 5.3% (1.5, 12.9%) 97.6% (96.4, 98.5%)
 " 3 recent sexual partners 22.2% (8.6, 42.3%) 91.5% (89.6, 93.1%) 6.5% (2.4, 13.7%) 97.8% (96.6, 98.6%)
Recent condomless sex with a non-stable partner 44.4% (25.5, 64.7%) 76.8% (74, 79.3%) 4.9% (2.5, 8.3%) 98.1% (96.9, 98.9%)
Full screening tool score^
#Score " 1 92.6% (75.7, 99.1%) 16% (13.8, 18.4%) 2.9% (1.9, 4.2%) 98.8% (95.7, 99.9%)
#Score " 2 70.4% (49.8, 86.2%) 55.8% (52.7, 58.9%) 4.1% (2.5, 6.3%) 98.6% (97.3, 99.4%)
#Score " 3 55.6% (35.3, 74.5%) 84.9% (82.5, 87%) 8.9% (5.1, 14.3%) 98.6% (97.6, 99.3%)
#Score " 4 22.2% (8.6, 42.3%) 96.4% (95.1, 97.5%) 14.3% (5.4, 28.5%) 97.9% (96.8, 98.7%)
#Score " 5 7.4% (0.9, 24.3%) 99.4% (98.7, 99.8%) 25% (3.2, 65.1%) 97.6% (96.4, 98.4%)

Reduced screening tool score^^
#Score " 1 92.6% (75.7, 99.1%) 21.2% (18.7, 23.8%) 3.0% (2.0, 4.5%) 99.1% (96.7, 99.9%)
#Score " 2 59.3% (38.8, 77.6%) 68.5% (65.6, 71.4%) 4.8% (2.8, 7.7%) 98.4% (97.2, 99.2%)
#Score " 3 25.9% (11.1, 46.3%) 94.6% (93, 95.9%) 11.3% (4.7, 21.9%) 98% (96.9, 98.7%)
#Score " 4 3.7% (0.1, 19%) 99.9% (99.5, 100%) 50% (1.3, 98.7%) 97.5% (96.3, 98.4%)

Standard of care^^^ score
#Score " 1 77.8% (57.7, 91.4%) 47.8% (44.7, 50.9%) 3.8% (2.4, 5.8%) 98.8% (97.3, 99.5%)

Fig. 1  Receiver operating characteristic curve for identifying HIV-positive adults using the full screening tool (a, left) and using the reduced 
screening tool (b, right)
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The reduced screening tool had improved specificity 
when compared to the full tool at all cuto! points, but sen-
sitivity was slightly lower. At a score of " 1, the specific-
ity was 21.2% (95% CI 18.7–23.8%) and sensitivity was 
92.6% (95% CI 75.7–99.1%) for HIV test positivity. At a 
score of " 2 the specificity was 68.5% (95% CI 65.6–71.4%) 
and sensitivity 59.3% (95% CI 38.8–77.6%), with a positive 
predictive value of 4.8% and a negative predictive value of 
98.4%; and this is the optimal cuto! with a partial area under 
ROC curve of 0.64 (95% CI 0.54–0.74) (Fig.#1b).

The SOC screen—i.e., tested > 12#months ago or never, 
and/or presented with an STI—had a sensitivity of 77.8% 
(95% CI 57.7–91.4%) and a specificity of 47.8% (95% CI 
44.7–50.9%). SOC screening had a positive predictive value 
of 3.8% (95% CI 2.4–5.8%) and a negative predictive value 
of 98.8% (95% CI 97.3–99.5%).

Discussion

We found that in OPD settings neither a tool with sexual 
behavior questions nor one excluding sexual behavior ques-
tions performed better than the standard of care approach to 
HIV testing in Malawi, and we could not identify a set of 
questions that was both highly sensitive and specific. The 
full screening tool at an optimal score of " 3 would achieve 
55.6% sensitivity and 84.9% specificity for HIV positiv-
ity among adult outpatients in Malawi. The reduced tool 
at an optimal score of " 2 would achieve 59.3% sensitiv-
ity and 68.5% specificity, while standard of care of having 
at least one of two questions would achieve a sensitivity 
of 77.8% and specificity of 47.8%. Although standard of 
care screening had the highest sensitivity, it also had lower 
specificity than either full or reduced tools at their optimal 
cuto! scores. Similar to other literature, newly-diagnosed 
HIV infection was highly correlated with having suspected 
STI and " 3 sexual partners in the past 12-months, [33–35], 
although adding these questions did not improve screening 
tool performance.

Our findings highlight the challenging trade-o!s in find-
ing an approach that is e$cient (i.e., tool sensitivity) and 
still reaches the majority of unidentified individuals liv-
ing with HIV (i.e., tool specificity). Given the adult HIV 
prevalence in Malawi (8.9%) [32], the treatment-adjusted 
prevalence of 1.7% [36], and the fact that less than 23% of 
individuals living with HIV were undiagnosed at the time 
of our study [37], for each 1000 adult outpatients screened, 
the full screening tool at an optimal score (" 3) would result 
in 162 people being tested for HIV, and 14 of these peo-
ple would test positive; while among those not tested, there 
would be 12 HIV-positive people left undiagnosed. If 1000 
people were screened using the reduced tool, using its opti-
mal score (" 2), 322 would undergo an HIV test, among 

which 15 people would be diagnosed as HIV-positive and 11 
HIV-positive people would be left undiagnosed.

One aim of screening tools is to save resources by prior-
itizing who gets tested. To achieve this, tools must have high 
sensitivity and specificity because their implementation adds 
burden for facility sta! who are already under significant 
constraints due to high patient volume and limited resources 
in OPD settings. Program data from other screening experi-
ences among outpatients in Malawi indicate that multiple-
question screening tools (with sexual behavior questions) 
require five to seven minutes to administer per person 
screened [38]. Screening tools that include questions about 
sexual behavior also require private space for implementa-
tion, as well as patient-provider trust in order to promote 
open, honest responses from outpatients [22, 23].

Screening tool performance is a!ected by underlying 
prevalence, and there is an increased likelihood of more false 
positives in low-prevalence settings, which would a!ect the 
screening tool’s predictive values. Therefore, in contexts 
with controlled or near-controlled epidemics, it may be par-
ticularly challenging to identify adult HIV testing screening 
tools with su$ciently high specificity to o!er e$ciencies 
over standard of care, and su$ciently high sensitivity to cap-
ture most infected individuals. A recent paper analyzed the 
performance of a similar adult outpatient screening tool in 
Kenya, and found that the optimal set of questions (which 
included both demographic characteristics and sexual risk 
behavior questions) would reduce the number of people 
requiring testing by 75%, but would miss approximately half 
of HIV-positive individuals [33]. Taken together with our 
findings from Malawi, it is evident that screening tools are 
not an optimal solution for HIV testing in outpatient depart-
ments. As local epidemics evolve, multi-pronged approaches 
will be increasingly necessary to find the relatively small 
number of individuals unidentified with HIV.

While screening tools for adults in OPD settings have 
suboptimal performance, screening tools for pediatric HIV 
testing in sub-Saharan African OPDs show more promise, 
with sensitivity of approximately 71–92% and specificity of 
approximately 32–88% [39]. Pediatric tools may perform 
better than adult tools in OPD settings because questions 
related to vertical transmission risk are easier to include in a 
screening tool, compared to HIV horizontal acquisition risk 
factors for adults which may encompass a range of sensitive 
behaviors and exposures. Additionally, the physical manifes-
tations of HIV infection may be easier to detect in children 
than in adults, for example frequent infections and failure to 
thrive [40]. Even still, the highest-performing pediatric HIV 
screening tool identified in a recent systematic review (with 
sensitivity and specificity " 95%) was quite complex and 
may be di$cult to take to scale. The tool incorporated 17 
questions that included locally-relevant risk factors for HIV 
status such as father’s occupation, location and health status 
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[39]—suggesting that deploying optimal screening tools, 
even for pediatrics, requires substantial resources includ-
ing dedicated and trained personnel to administer lengthy 
questionnaires.

Without a well-performing screening tool, what strategies 
can increase HIV testing e!ciency in OPD settings? Facil-
ity HIV self-testing can test many adults without increased 
personnel or the need for additional infrastructure [25]. HIV 
self-testing is e"ective and can provide cost savings for 
identifying newly-diagnosed adults in OPD as compared to 
standard blood-based testing [41] – but does require procure-
ment and distribution of a high volume of test kits, which 
may be challenging in low-resource health systems. Other 
options might be facility-based testing “campaigns” or tar-
geted time periods of concentrated testing aimed at achiev-
ing high coverage with consolidated resources. Reaching 
the remaining unidentified individuals living with HIV will 
likely require an approach that combines sustained OPD test-
ing with higher-yield testing strategies, such as index partner 
testing, leveraging social networks of high-risk populations, 
and providing work-based testing for men in higher-risk 
occupations [8–10]. Programs and policymakers should also 
consider whether ensuring comprehensive HIV testing using 
SOC in OPDs, despite increasing ine!ciencies and cost due 
to evolution of the HIV epidemic, is simply a necessary cost 
of sustaining control of a generalized epidemic.

This study has some limitations that should be noted. We 
performed a post-hoc analysis of a “constructed” hypotheti-
cal screening tool based on questions from an exit survey 
collected as part of a large trial about HIV self-testing. Some 
key risk factors that may be predictive of HIV positivity 
among adults—such as region of residence, number of life-
time partners, household wealth, migratory labor, and sus-
pect tuberculosis [42–46]—were not included in the parent 
study survey tool so could not be analyzed here. There may 
have been selection bias into participation into the parent 
study (those who opted to use the HIV self-test), and there 
may have been response bias to the exit survey questions, 
especially those about sexual behavior. For example, peo-
ple may have answered questions about their risk behaviors 
based on their HIV status, as diagnosed just prior to data 
collection. Additionally, the survey was asked at the con-
clusion of each person’s clinical encounter, so their experi-
ence at the facility that day—including learning of their HIV 
status for those newly diagnosed—may have a"ected their 
responses to survey questions. Lastly, the scoring algorithm 
used here is simplistic (summing dichotomous values) and 
does not consider the relative importance of di"erent factors 
or how this might a"ect overall scores, for example through 
a weighted average. Given the small number of HIV cases 
in this population and our interest in identifying a screening 
tool that could be easily implemented in a busy OPD setting, 
we pursued this less complex approach when designing the 

screening tool. However, a more nuanced clinical predictive 
tool, that scores based on strength of association between 
the factor and the outcome, is worthy of further study par-
ticularly in lager populations with higher underlying HIV 
prevalence.

Conclusions

While we found screening questions that were highly cor-
related with HIV status, the screening tools (full or reduced) 
did not o"er compelling advantages to e!ciency or feasibil-
ity beyond the SOC. These findings, in addition to the added 
burden and complexities of introducing an adult screening 
tool within limited-resource OPD settings, and the large het-
erogeneity in health facility and epidemiological contexts 
within countries, call into question the use of screening tools 
for improving the e!ciency of HIV testing in OPDs. While 
identification of an e"ective screening tool would represent a 
needed step forward in fighting the HIV epidemic, this study 
highlights the need for rigorous evidence before introducing 
such an approach at scale.
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Although COVID-19 is new, this is not

the !rst time that we face an in-

fectious disease pandemic. We need to

use lessons from past pandemics, like

the HIV/AIDS pandemic, to enhance

the COVID-19 response. The HIV and

COVID-19 pandemics expose gaps in the

current US health care system and

highlight the role of social determinants

of health in transmission and outcomes.

In addition, both pandemics have clear

behavioral prevention strategies (i.e.,

condom use or sexual partner reduction

for HIV and mask wearing or social

distancing for COVID-19). These are

important alone or as part of combi-

nation prevention, which adds biomed-

ical strategies such as vaccines to the

prevention toolbox. While we wait for

biomedical breakthroughs to be widely

available, an enhanced COVID-19 be-

havioral prevention response is essen-

tial. In this article, we highlight six speci!c

prevention strategies implemented in

the HIV response that could enhance

the COVID-19 response in the United

States:

1 Address rumors and

misconceptions;

2 Help people determine their

level of risk to take appropriate

precautions;

3 Implement prevention strategies

that are targeted to vulnerable

groups (i.e., key populations);

4 Develop and disseminate clear,

adaptive messages through multiple

trusted communication channels;

5 Implement widespread testing as a

powerful prevention tool; and

6 Engage behavioral scientists to help

lead our response.

ADDRESS RUMORS AND
MISCONCEPTIONS

Parmet and Paul refer to COVID-19 as

the “!rst post-truth pandemic” and point

to the barrage of false information that

has eroded trust in health leaders.1(p945)

As they point out, this is not new. Ru-

mors and misconceptions have in"u-

enced delivery of HIV interventions

throughout the HIV pandemic.2,3 Com-

munication, communitymobilization, and

formative research have been key to

address and dispel rumors and establish

trust in the HIV response3 and are more

crucial than ever in the case of the “post-

truth” COVID-19 pandemic. Skepticism

and misinformation about the COVID-19

response are ampli!ed as they spread

rapidly through social media, the Inter-

net, and high-pro!le individuals.

To address such “infodemics,” ap-

propriate and timely information should

be the foundation of prevention e#orts.4

Rumors and misconceptions should be

addressed and dispelled up front, re-

gardless of the source of misinforma-

tion, via various channels and strategies.

In the HIV response, such channels have

included peers or community mobilizers

and mass and social media, and strat-

egies have included engaging religious

and community leaders to provide ac-

curate information.

DETERMINE RISK LEVEL

The HIV response has demonstrated

that no single prevention strategy is
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universally acceptable, appropriate, and

e!ective. E!orts to prevent and control

COVID-19 should recognize that one

strategy does not "t all.5 Instead, poli-

cymakers should contextualize preven-

tion strategies in consultation with

medical, public health, and health be-

havior experts.

Prevention measures should also ac-

knowledge the spectrum of COVID-19

risk. In the HIV response, harm reduc-

tion bene"ts populations for whom

abstinence from high-risk behaviors

is infeasible.6 In the COVID-19 era,

abstaining from nonhousehold contacts

is not possible for many and may

present further risks by exacerbating

mental distress, reducing access to in-

come and essential services, or straining

social networks. It is important to create

an environment where individuals are

not stigmatized for their choices around

work and interactions.7 Harm reduction

for COVID-19 relies on health systems

and local authorities to provide high-

quality services and accurate informa-

tion. As a result, policymakers and

employers can support policies that

reduce harm in higher-risk environ-

ments (e.g., workspaces, businesses),

and individuals can make informed de-

cisions about their activities (e.g., mask

wearing).

IMPLEMENT PREVENTION
STRATEGIES

In 2013, UNAIDS highlighted the need

for targeted interventions, recommend-

ing a shift from “know your epidemic” to

“know your local epidemics.”8 E#cient

and e!ective HIV prevention strategies

target speci"c groups, responding to

their particular characteristics, needs,

and assets.9,10 Indeed, targeted behav-

ioral interventions have successfully

addressedHIV prevention and treatment

among key populations who remain

disproportionately a!ected by HIV as a

result of behavioral factors (e.g., injection

drug use), as well as social and structural

issues that heighten their vulnerability

(e.g., criminalization, access to health

care).

Like HIV, COVID-19 has made eco-

nomic and racial disparities highly visi-

ble.11 Targeted interventions should

prioritize resource allocation based on

need and allow focused messaging,

addressing population-speci"c con-

cerns. For example, a disproportionate

number of racial and ethnic minorities

are low-wage essential workers without

"nancial safety nets and are residents

of multigenerational households, for

whom physical distancing would not be

feasible. Targeted strategies can foster

interventions addressing these speci"c

challenges while utilizing appropriate

messages, language, and imagery. For

example, community testing sites can

provide access to quick testing, letters

documenting testing date and negative

results (to provide to employers),

supplies such as masks, and informa-

tion about relevant community

resources.

Where possible, such targeted strat-

egies should be done in partnership

with a!ected communities. Throughout

the HIV response, community-led ini-

tiatives have played a key role in curbing

outbreaks. To reach vulnerable com-

munities and ensure strategies are

trusted, appropriate, and e!ective,

COVID-19 prevention e!orts should be

similarly community-led.

DISSEMINATE CLEAR,
ADAPTIVE MESSAGES

Throughout the COVID-19 pandemic,

unclear messaging through multiple

channels has bred distrust and mired

uptake of interventions and innovations.

However, these same channels, when

paired with clear, adaptive messaging,

can be used to promote intervention

uptake. The global HIV/AIDS response

is no stranger to adaptive prevention

messaging: successful HIV prevention

campaigns have identi"ed and engaged

trusted information sources, from reli-

gious leaders to peers, in combination

with other outlets such as mass media.3

In the HIV response, strategies to pro-

mote uptake of interventions have

changed over time to respond to the

concerns of di!erent groups.12,13

Given the divisive nature of the news

media in the United States,1 there is

an urgent need to leverage alternative

dissemination channels for COVID-19

prevention messaging. Communication

strategies should also adapt over time to

promote more widespread intervention

adoption and keepupwith rapid changes

as we learn more about COVID-19. For

instance, health authorities initially rec-

ommended people abstain from pur-

chasing and wearing face masks, fearing

personal protective equipment short-

ages for health care workers. However,

in the face of widespread community

transmission, evidence of asymptomatic

transmission, new evidence about the

positive aspects of using face masks, and

pressure to reopen economies, health

authorities quickly adapted to the shifting

landscape and recommended face cov-

erings be donned in public places.

Unfortunately, themixedmessages and

the lack of clari"cation for the reasons for

shifting policy left many in the United

States skeptical about the importance of

wearing a mask. Adaptive communication

strategies through multiple channels

should not only promote widespread

uptake of COVID-19 interventionsbut they

should also keep pace with the dynamism

of new "ndings about the virus.14
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IMPLEMENT WIDESPREAD
TESTING

HIV testing has remained at the core of

global e!orts to end theHIV pandemic.15

Although initial HIV diagnostics took

weeks to return results, the early de-

velopment of rapid antibody assays

along with algorithms that ensured

correct results allowed immediate tai-

loring of services and messaging based

on serostatus. Similar to COVID-19, an

extended asymptomatic period among

persons living with HIV meant that

identifying positive, presymptomatic in-

dividuals was critical to mitigating

transmission. Elements of HIV testing

programs, which can be drawn upon for

COVID-19 testing, include

· Widespread access to quality

rapid diagnostics, appropriate

algorithms, and immediate (or at

least same-day) results and self-

testing;

· Focusedmessaging to drive testing

demand, prioritize information for

contact tracing, and reduce on-

ward transmission from those

diagnosed;

· Services tailored to serostatus with a

focus on linkage from testing to ef-

fective prevention and treatment

interventions; and

· Use of testing volume, positivity

rate, and survey data to re"ne

programs and inform targeting by

geography, population, and access

points.

To enhance COVID-19 prevention ef-

forts, identifying those who have the

virus is similarly critical. Not only can

case identi"cation reduce transmission,

but it also can help individuals deter-

mine their level of risk and shape uptake

of preventive behaviors.

ENGAGE BEHAVIORAL
SCIENTISTS TO HELP LEAD

While advances in COVID-19 vaccine and

treatment research are promising,

without a stronger and more coordi-

nated prevention approach in the

United States, it is likely that many more

will su!er and die. Early prevention ef-

forts erroneously relied on best-case

scenarios, which assumed widespread

adoption of preventive behaviors. Expe-

rience, however, has shown that policy

changes are insu#cient behavior change

catalysts and that investments in be-

havioral interventions are imperative.

The HIV response, both in the United

States and abroad, is multisectoral, en-

gaging local communities, governments,

and international agencies to promote

preventive actions and uptake of novel

biomedical agents to treat and prevent

HIV. These e!orts have included dis-

semination of evidence-based HIV pre-

vention information, changing harmful

community norms, mobilizing commu-

nities, and creating choice architectures

to facilitate uptake of key prevention

approaches like HIV testing. Likewise,

urgent investments in behavioral

COVID-19 prevention are needed in

the United States to promote adoption

of prevention behaviors and address

vaccine hesitancy, and these e!orts

must be informed by behavioral

scientists.

CONCLUSIONS

COVID-19 may be new, but global pan-

demics of a novel virus are not. In the

1980s, HIV emerged as a novel virus for

which there was no treatment, vacci-

nation, or cure. The HIV prevention re-

sponse implemented by behavioral

scientists and public health experts in

the United States and abroad, in

collaboration with local communities and

leaders, provides valuable lessons from

which COVID-19 response leadership

could draw. Implementing such lessons

can help to slow the spread of COVID-19

in the United States and save lives.
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Despite progress toward controlling the human immunode-
ficiency virus (HIV) epidemic, testing gaps remain, particularly 
among men and young persons in sub-Saharan Africa (1). This 
observational study used routinely collected programmatic 
data from 20 African countries reported to the U.S. President’s 
Emergency Plan for AIDS Relief (PEPFAR) from October 
2018 to September 2019 to assess HIV testing coverage and 
case finding among adults (defined as persons aged !15 years). 
Indicators included number of HIV tests conducted, number 
of HIV-positive test results, and percentage positivity rate. 
Overall, the majority of countries reported higher HIV case 
finding among women than among men. However, a slightly 
higher percentage positivity was recorded among men (4.7%) 
than among women (4.1%). Provider-initiated counseling and 
testing (PITC) in health facilities identified approximately 
two thirds of all new cases, but index testing had the highest 
percentage positivity in all countries among both sexes. Yields 
from voluntary counseling and testing (VCT) and mobile 
testing varied by sex and by country. These findings highlight 
the need to identify and implement the most efficient strate-
gies for HIV case finding in these countries to close coverage 

Continuing Education examination available at  
https://www.cdc.gov/mmwr/mmwr_continuingEducation.html

INSIDE
1807 Multidisciplinary Community-Based Investigation 

of a COVID-19 Outbreak Among Marshallese and 
Hispanic/Latino Communities — Benton and 
Washington Counties, Arkansas, March–June 2020

1812 Disproportionate Incidence of COVID-19 Infection, 
Hospitalizations, and Deaths Among Persons 
Identifying as Hispanic or Latino — Denver, 
Colorado March–October 2020

1817 Regional Analysis of Coccidioidomycosis 
Incidence — California, 2000–2018

1822 Survey of Teen Noise Exposure and E!orts to 
Protect Hearing at School — United States, 2020

1827 Increase in Hospital-Acquired Carbapenem-
Resistant Acinetobacter baumannii Infection and 
Colonization in an Acute Care Hospital During a 
Surge in COVID-19 Admissions — New Jersey, 
February–July 2020

1832 Notes from the Field: Interpretation of Rapid 
Diagnostic Tests for Leptospirosis During a Dengue 
Outbreak — Yap State, Federated States of 
Micronesia, 2019

1838 QuickStats

U.S. Department of Health and Human Services
Centers for Disease Control and Prevention

120

https://www.cdc.gov/mmwr/mmwr_continuingEducation.html


Morbidity and Mortality Weekly Report

 MMWR / December 4, 2020 / Vol. 69 / No. 48 US Department of Health and Human Services/Centers for Disease Control and Prevention

The MMWR series of publications is published by the Center for Surveillance, Epidemiology, and Laboratory Services, Centers for Disease Control and Prevention (CDC), 
U.S. Department of Health and Human Services, Atlanta, GA 30329-4027.
Suggested citation: [Author names; first three, then et al., if more than six.] [Report title]. MMWR Morb Mortal Wkly Rep 2020;69:[inclusive page numbers].

Centers for Disease Control and Prevention
Robert R. Redfield, MD, Director

Anne Schuchat, MD, Principal Deputy Director
Ileana Arias, PhD, Acting Deputy Director for Public Health Science and Surveillance

Rebecca Bunnell, PhD, MEd, Director, Office of Science
Jennifer Layden, MD, PhD, Deputy Director, Office of Science

Michael F. Iademarco, MD, MPH, Director, Center for Surveillance, Epidemiology, and Laboratory Services 

MMWR Editorial and Production Staff (Weekly)
Charlotte K. Kent, PhD, MPH, Editor in Chief 

Jacqueline Gindler, MD, Editor
Paul Z. Siegel, MD, MPH, Guest Associate Editor

Mary Dott, MD, MPH, Online Editor
Emilio Dirlikov, PhD, Guest Associate Online Editor

Terisa F. Rutledge, Managing Editor 
Douglas W. Weatherwax, Lead Technical Writer-Editor

Glenn Damon, Soumya Dunworth, PhD, 
Teresa M. Hood, MS, Jeffrey D. Sokolow, MA, 

Technical Writer-Editors

Martha F. Boyd, Lead Visual Information Specialist
Alexander J. Gottardy, Maureen A. Leahy,

Julia C. Martinroe, Stephen R. Spriggs, Tong Yang,
Visual Information Specialists

Quang M. Doan, MBA, Phyllis H. King, 
Terraye M. Starr, Moua Yang, 

Information Technology Specialists

MMWR Editorial Board
Timothy F. Jones, MD, Chairman

Matthew L. Boulton, MD, MPH
Carolyn Brooks, ScD, MA 

Jay C. Butler, MD 
Virginia A. Caine, MD 

Jonathan E. Fielding, MD, MPH, MBA
David W. Fleming, MD 

Kate Galatas, MPH
William E. Halperin, MD, DrPH, MPH

Jewel Mullen, MD, MPH, MPA
Jeff Niederdeppe, PhD

Celeste Philip, MD, MPH
Patricia Quinlisk, MD, MPH 

Patrick L. Remington, MD, MPH 
Carlos Roig, MS, MA

William Schaffner, MD 
Nathaniel Smith, MD, MPH
Morgan Bobb Swanson, BS

Ian Branam, MA, Acting Lead  
Health Communication Specialist

Shelton Bartley, MPH,
Lowery Johnson, Amanda Ray, 

Jacqueline N. Sanchez, MS,
Health Communication Specialists

Will Yang, MA,
Visual Information Specialist

gaps. Strategies might need to be tailored for men who remain 
underrepresented in the majority of HIV testing programs.

In 2014, the Joint United Nations Programme on AIDS 
(UNAIDS) launched its 90–90–90 strategy for ending 
the global HIV pandemic: 90% of all persons living with 
HIV/AIDS (PLHIV) know their status; of these, 90% are 
receiving antiretroviral treatment (ART); and of these, 90% are 
virally suppressed (2). PEPFAR provides guidance on reaching 
these targets to all its supported countries (3). PEPFAR also col-
lects data on standardized indicators as part of its Monitoring, 
Evaluation, and Reporting system (4). These data are collected 
by facility and community sites and are reported quarterly by 
each country program.

Routine program data reported to PEPFAR from October 
2018 to September 2019 from 20 sub-Saharan African coun-
tries and modeling data from UNAIDS were used to identify 
progress toward achieving the first of the three 90–90–90 goals. 
These countries were selected because they collectively repre-
sent the highest HIV prevalence among PEPFAR-supported 
countries. Indicators used included the number of HIV tests 
conducted among adults, the number of HIV-positive test 
results, and yield (or percentage positivity) defined as the 
number of positive test results divided by the total number of 
tests reported. Results for each country are presented overall 
and disaggregated by sex and testing strategy. Testing strategies 
include index testing (offering an HIV test to the partners and 
biologic children of PLHIV), PITC (providers recommending 
an HIV test as part of routine care), VCT (HIV testing at a 

clinic dedicated to this purpose), and mobile testing (HIV test-
ing offered at an ad hoc location in the community [e.g., van, 
workplace, or school]).The standard test statistic for the differ-
ence in proportions between men and women was computed 
on the basis of pooled variance formulation. P-values <0.05 
were considered statistically significant for each pairwise dif-
ference and were computed under the asymptomatic normality 
assumption (5). PITC was used as the reference strategy for 
comparisons among strategies because the highest number of 
new HIV cases are identified by PITC in sub-Saharan Africa 
(1). The percentage positivity for the three other strategies 
(index testing, VCT, and mobile testing) was compared with 
PITC for each country and by sex.

From October 2018 to September 2019, PEPFAR sup-
ported 60,945,355 tests that identified 2,603,560 adults with 
positive HIV test results (5.0% yield; Table 1). Approximately 
one fifth (19.9%) of all testing occurred in South Africa. More 
women received tests than men (women, 40,263,510; men, 
20,681,845). However, yield was slightly higher among men 
(970,100; 4.7% yield) than among women (1,633,460; 4.1% 
yield). Over one half (51.6%) of all HIV-positive results among 
men were reported by South Africa, Tanzania, and Zambia, 
and approximately one third (29.2%) were reported by South 
Africa alone.

Across the 19 countries (excluding Malawi because of limited 
data), PITC identified the most PLHIV (63.2%) compared 
with index testing (17.4%), VCT (11.0%), and mobile test-
ing (8.4%). HIV case finding among men followed a similar 
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TABLE 1. Adult human immunodeficiency virus (HIV) prevalence, by sex — 20 PEPFAR-supported African countries, October 2018–September 2019*

Country All

HIV tests conducted

All

HIV tests positive

No. No. (%)

Men Women Men Women

Rwanda 888,336 371,405 516,931 7,343 (0.8) 2,929 (0.8) 4,414 (0.9)
Eswatini 305,714 106,448 199,266 21,341 (7.0) 8,697 (8.2) 12,644 (6.3)
Botswana 278,908 119,530 159,378 14,407 (5.2) 6,105 (5.1) 8,302 (5.2)
Namibia 398,722 130,566 268,156 14,078 (3.5) 5,385 (4.1) 8,693 (3.2)
Malawi 3,741,494 1,362,235 2,379,259 122,509 (3.3) 52,870 (3.9) 69,639 (2.9)
South Africa 12,131,042 3,996,848 8,134,194 759,465 (6.3) 267,255 (6.7) 492,210 (6.1)
Zimbabwe 2,059,970 709,379 1,350,591 112,605 (5.5) 43,340 (6.1) 69,265 (5.1)
Kenya 9,325,119 3,248,359 6,076,760 168,809 (1.8) 60,515 (1.9) 108,294 (1.8)
Zambia 4,666,548 1,843,640 2,822,908 275,966 (5.9) 111,599 (6.1) 164,367 (5.8)
Lesotho 739,505 247,653 491,852 28,899 (3.9) 11,453 (4.6) 17,446 (3.5)
Uganda 4,872,644 1,858,346 3,014,298 161,742 (3.3) 60,855 (3.3) 100,887 (3.3)
Ethiopia 401,572 153,500 248,072 8,729 (2.2) 3,543 (2.3) 5,186 (2.1)
Tanzania 6,930,758 2,415,017 4,515,741 314,364 (4.5) 121,603 (5.0) 192,761 (4.3)
Cameroon 839,762 317,881 521,881 32,435 (3.9) 11,648 (3.7) 20,787 (4.0)
Mozambique 5,651,254 1,519,954 4,131,300 281,022 (5.0) 103,433 (6.8) 177,589 (4.3)
Nigeria 4,309,213 1,348,056 2,961,157 158,351(3.7) 55,834 (4.1) 102,517 (3.5)
Côte d’Ivoire 2,200,382 564,945 1,635,437 60,058 (2.7) 19,713 (3.5) 40,345 (2.5)
DRC 811,233 235,984 575,249 41,898 (5.2) 16,062 (6.8) 25,836 (4.5)
Angola 141,292 49,215 92,077 9,208 (6.5) 3,253 (6.6) 5,955 (6.5)
South Sudan 251,887 82,884 169,003 10,331 (4.1) 4,008 (4.8) 6,323 (3.7)
Total 60,945,355 20,681,845 40,263,510 2,603,560 (5.0) 970,100 (4.7) 1,633,460 (4.1)

Source: PEPFAR Monitoring, Evaluation, and Reporting data for Accountability, Transparency, and Impact Monitoring database, October 2018–September 2019.
Abbreviations: DRC = Democratic Republic of Congo; PEPFAR = U.S. President’s Emergency Plan for AIDS Relief.
* Nine of the 20 countries account for 90% of HIV prevalence: Kenya, Malawi, Mozambique, Nigeria, South Africa, Tanzania, Uganda, Zambia, and Zimbabwe. Six 

countries have achieved the first 90 target (Botswana, Eswatini, Kenya, Lesotho, Namibia, and South Africa), and knowledge of HIV status is <70% in Angola (69%), 
DRC (49%), and South Sudan (24%).

pattern: PITC identified 57.7% of HIV-positive men, followed 
by index testing (21.4%), VCT (11.9%), and mobile testing 
(9.0%). Six countries accounted for 80.2% of HIV-positive 
men identified through PITC: South Africa (220,940), 
Mozambique (56,960), Tanzania (52,574), Zambia (38,991), 
Kenya, (28,814), and Uganda (26,421). Additional data for 
new HIV cases identified across the four HIV testing strategies 
both overall and by sex are provided (Table 2).

Although PITC identified more PLHIV than any other 
testing strategy, the percentage positivity of index testing 
was higher than PITC in all countries and for both sexes 
(Table 3).The number of PLHIV identified through index test-
ing ranged from 500 in South Sudan (11.0% yield) to 116,500 
in Tanzania  (21.4% yield) (Table 2). The five countries that 
identified the most PLHIV through index testing were Uganda 
(34,585), Mozambique (40,681), Kenya (51,717), Zambia 
(63,587), and Tanzania (116,546), and yields varied from 
17.6% (Kenya) to 28.6% (Zambia). These countries also 
accounted for two thirds (69.7%) of all HIV-positive men iden-
tified through index testing: Uganda (15,313), Mozambique 
(19,064), Kenya (22,259), Zambia (28,383), and Tanzania 
(52,040). The contribution of index testing to the total number 
of HIV-positive men identified in these five countries ranged 
from 18.1% (Mozambique) to 42.8% (Tanzania).

The yield for VCT among men was significantly higher than 
for PITC in eight countries (Angola, Cameroon, Côte d’Ivoire, 
Malawi, Mozambique, Uganda, Zambia, and Zimbabwe) 
but was lower in the Democratic Republic of Congo (DRC) 
(Table 3). Similarly, mobile testing had a significantly higher 
yield than PITC among men in Cameroon, Côte d’Ivoire, 
DRC, Malawi, Mozambique, Nigeria, Uganda, and Zimbabwe 
but a lower yield in Botswana, Lesotho, and South Africa. 
Among women, VCT had a significantly higher yield than 
PITC in all countries except Botswana, whereas mobile test-
ing had a significantly higher yield than PITC in all but three 
countries (Botswana, South Africa, and Kenya).

These findings will help guide the Ministries of Health in 
selecting specific testing strategies to increase HIV-testing cov-
erage. This will help identify persons living with HIV infection.

Discussion

PITC identified the largest number of PLHIV, but index 
testing was more efficient at finding PLHIV as evidenced by 
a higher positivity rate. Several factors, including the absolute 
number of PLHIV identified, testing yield, cost per diagnosis, 
and the ability to reach persons with undiagnosed HIV infec-
tion, can help identify the best HIV-testing approach (1).

Although an efficient testing strategy in terms of identifying 
PLHIV, index testing is resource-intensive (1). For large yields 
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TABLE 2. Number and percentage of human immunodeficiency virus (HIV)–positive adults Identified by four HIV-testing strategies, overall 
and by sex — 20 PEPFAR-supported countries, October 2018–September 2019*

Country

Index testing Provider-initiated testing Voluntary counseling and testing Mobile testing

All Men Women All Men Women All Men Women All Men Women

No./Total no.† 
(%)§

% 
Positive

% 
Positive

No./Total no. 
(%)

% 
Positive

% 
Positive

No./Total no. 
(%)

% 
Positive

% 
Positive

No./Total no. 
(%)

% 
Positive

% 
Positive

Rwanda 1.4/26.6 (5.1) 4.6 5.8 2.4/545.9 (0.5)  0.5 0.4 2.6/259.9 (1.0)  0.8 1.2 0.9/55.9 (1.7)  1.0 2.8
Eswatini 3.5/13.9 (25.5) 25.6 25.4 11.7/214.9 (5.5) 6.6 5.0¶ 4.0/46.6 (8.5) 7.9 9.1 2.1/30.3 (6.9) 6.5 7.2
Botswana 2.3/16.9 (13.8) 14.6 12.9 9.8/187.5 (5.3) 5.2 5.3 0.5/17.3 (3.0) 2.6 3.3 1.7/57.1 (3.0) 2.6 3.4
Namibia** 2.6/16.8 (15.6) 15.7 15.5 10.1/347.8 (2.9) 3.3 2.7 1.3/32.6 (3.9) 3.8 4.0 0.07/1.5 (4.5) 4.4 4.6
Malawi†† 8.9/29.8 (30.1) 30.5 29.6 29.7/1,025.5 (2.9) 3.4 2.7¶ 17.5/317.5 (5.5) 4.9 6.1¶ 5.6/63.5 (8.9) 7.5 11.1¶

South Africa 28.5/92.4 (30.9) 30.0 31.7¶ 647.8/10.2 (6.3) 6.9 6.0¶ 2.2/26.3 (8.3) 7.3 11.2¶ 80.9/1,747.6 (4.6) 4.2 4.9¶

Zimbabwe 23.8/73.8 (32.2) 34.5 30.2¶ 79.6/1,904.1 (4.2) 4.4 4.1 5.0/45.5 (11.1) 9.7 11.9 4.2/36.6 (11.5) 9.4 13.5¶

Kenya 51.7/294.4 (17.6) 14.5 21.0¶ 91.7/7,379.6 (1.2) 1.2 1.2 23.7/1,361.9 (1.7) 1.4 2.0¶ 1.8/289.1 (0.6) 0.4 0.7
Zambia 63.6/222.2 (28.6) 26.4 30.7¶ 105.1/2,884.3 (3.6) 3.8 3.6 87.3/1,455.2 (6.0) 5.6 6.3¶ 19.9/104.8 (19.0) 15.7 22.0¶

Lesotho 4.2/17.3 (24.3) 25.4 23.3 20.2/597.0 (3.4) 4.3 3.0¶ 0.4/7.8 (4.8) 3.3 5.7 4.1/117.4 (3.5) 2.7 4.5¶

Uganda 34.6/189.8 (18.2) 16.1 20.4¶ 80.3/3,231.7 (2.5) 2.4 2.5 33.9/1,070.8 (3.2) 2.9 3.4 12.9/380.4 (3.4) 3.1 3.7
Ethiopia 2.8/26.1 (10.8) 10.5 11.1 4.3/313.6 (1.4) 1.5 1.3 0.9/40.8 (2.3) 1.8 2.4 0.7/21.0 (3.2) 2.5 3.9
Tanzania 116.5/544.0 (21.4) 19.9 22.9¶ 153.9/5,192.5 (3.0) 3.2 2.9¶ 5.0/103.5 (4.9) 3.8 5.8¶ 38.9/1,090.6 (3.6) 3.4 3.7
Cameroon 5.3/46.3 (11.5) 9.5 14.3¶ 21.4/708.1 (3.0) 2.8 3.1 4.5/66.2 (6.9) 5.1 8.3¶ 1.1/19.1 (5.8) 4.5 7.0
Mozambique 40.7/151.3 (26.9) 24.9 28.9¶ 177.4/4,540.9 (3.9) 5.7 3.4¶ 54.3/863.6 (6.3) 6.1 6.4 8.6/95.5 (9.0) 7.2 11.6¶

Nigeria 25.1/103.5 (24.3) 19.5 30.6¶ 79.4/3,007.8 (2.6) 3.2 2.4¶ 38.1/947.0 (4.0) 3.3 4.6¶ 15.8/250.9 (6.3) 6.1 6.4
Côte d’Ivoire 14.1/88.2 (16.0) 12.4 20.7¶ 39.5/1,983.5 (2.0) 2.4 1.9¶ 0.3/5.2 (6.6) 5.9 7.4 6.1/123.4 (4.9) 4.2 5.5
DRC 9.3/29.7 (31.4) 30.4 32.6 23.8/656.3 (3.6) 5.1 3.2¶ 1.7/37.1 (4.6) 3.1 7.1¶ 7.0/88.1 (8.0) 6.3 9.4¶

Angola 0.7/2.0 (37.3) 29.8 44.3¶ 3.7/83.3 (4.5) 5.0 4.2 3.5/32.7 (10.8) 8.5 13.2¶ 1.2/23.2 (5.2) 4.5 5.4
South Sudan 0.5/4.9 (11.0) 11.4 10.7 6.1/186.4 (3.3) 4.5 2.8¶ 2.9/48.9 (6.0) 5.1 6.9 0.7/11.7 (6.4) 4.1 8.7
Total 440.5/

1,990.0 (22.1)
20.1 24.3¶ 1,598.2/

45,255.4 (3.5)
3.9 2.7¶ 289.7/

6,786.8 (4.3)
3.8 4.6¶ 214.4/

4,607.9 (4.7)
4.2 5.0¶

Source: PEPFAR Monitoring, Evaluation, and Reporting data for Accountability, Transparency, and Impact Monitoring database, October 2018–September 2019. 
Abbreviations: DRC = Democratic Republic of Congo; PEPFAR = U.S. President’s Emergency Plan for AIDS Relief.
 * Breakdown by strategy for 19 countries (excluding Malawi because of limited data). 
 † Number of HIV tests positive divided by the number of HIV tests conducted. Numbers are reported in thousands with one decimal place.  
 § % indicates percent yield. 
 ¶ Statistically significant difference between men and women at p-value <0.05. The p-values were calculated based on z-tests for differences in binomial proportions 

with pooled variance. 
 ** Community index testing program yield of 22.6% overall across adults.
 †† Data are from 5.5 districts (N = 28) in Malawi. 

of persons with a new HIV diagnosis to be identified, index 
testing requires a massive, potentially expensive, scale-up (6). 
However, Kenya, Tanzania, Mozambique, and Uganda have 
achieved substantial scale-up, demonstrating the feasibility of 
index testing in sub-Saharan Africa. Although the majority of 
PLHIV in sub-Saharan Africa receive their diagnosis through 
PITC, findings from this analysis show that index testing is 
identifying new PLHIV in many countries.

Screening tools that use a combination of clinical and 
behavioral questions to identify persons most likely to be 
HIV-positive can increase the percentage positivity of PITC. 
However, these screening tools must be validated to ensure high 
sensitivity and good specificity to avoid missed opportunities 
for diagnosis (3).

These findings show that men are less likely to be tested 
for HIV than women and represented 37% of HIV-positive 
results. Although women were twice as likely to be tested for 
HIV, approximately one third of new cases identified occurred 
among men. In all countries, women are routinely tested for 
HIV as part of antenatal testing, regardless of their clinical 

or behavioral risk factors. This might help explain why the 
number of tests conducted was higher among women com-
pared with men, but the percent positivity rate was lower. 
PITC and index testing identified the most HIV-positive 
men, but mobile testing remains an important strategy to 
reach men who are unable or unwilling to attend health care 
facilities. Interventions that might improve coverage among 
men include flexible hours, male counselors, and integration 
of HIV testing into screening for other chronic conditions 
(7). Although not included in this analysis, HIV self-testing, 
directly offered within health facilities (8) or distributed by sex 
or needle-sharing partners as part of index testing (9), might 
also be an efficient method for reaching men.

The findings in this report are subject to at least three limita-
tions. First, cost data are lacking. Second, data quality varies 
across countries despite PEPFAR’s monitoring and reporting 
guidance. Finally, PITC data include antenatal testing, which 
results in more testing among women. Testing antenatal 
women at lower risk also explains why the yield for PITC is 
lower for women than men, even though the yield is higher 
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TABLE 3. Percentage positivity of four human immunodeficiency virus (HIV) testing strategies in identifying new HIV-positive adults, stratified 
by sex — 20 PEPFAR-supported countries, October 2018–September 2019*

Country

% Yield

Men Women

PITC as 
reference* Index testing† VCT§ Mobile testing¶

PITC as 
reference Index testing VCT Mobile testing

Rwanda 0.5 4.6** 0.8 1.0 0.4 5.8** 1.2 2.8**
Eswatini 6.6 25.6** 7.9 6.5 5.0 25.4** 9.1** 7.2**
Botswana 5.2 14.6** 2.6 2.6** 5.3 12.9** 3.3 3.4
Namibia 3.3 15.7** 3.8 4.4 2.7 15.5** 4.0 4.6
Malawi 3.4 30.5** 4.9** 7.6** 2.7 29.6** 6.1** 11.1**
South Africa 6.9 30.0** 7.3 4.2** 6.0 31.7** 11.2** 4.9**
Zimbabwe 4.4 34.5** 9.7** 9.4** 4.1 30.2** 11.9** 13.5**
Kenya 1.2 14.5** 1.4 0.4 1.2 21.0** 2.0** 0.7
Zambia 3.8 26.4** 5.6** 15.7** 3.6 30.7** 6.3** 22.0**
Lesotho 4.3 25.4** 3.3 2.7** 3.0 23.3** 5.7 4.5**
Uganda 2.4 16.1** 2.9** 3.1** 2.5 20.4** 3.4** 3.7**
Ethiopia 1.5 10.5** 1.8 2.5 1.3 11.1** 2.4 3.9**
Tanzania 3.2 19.9** 3.8 3.4 2.9 22.9** 5.8** 3.7**
Cameroon 2.8 9.5** 5.1** 4.5 3.1 14.3** 8.3** 7.0**
Mozambique 5.7 24.9** 6.1 7.2** 3.4 28.9** 6.4** 11.6**
Nigeria 3.2 19.5** 3.3 6.1** 2.4 30.6** 4.6** 6.4**
Côte d’Ivoire 2.4 12.4** 5.9** 4.2** 1.9 20.7** 7.4** 5.5**
DRC 5.1 30.4** 3.1 6.3 3.2 32.6** 7.1** 9.4**
Angola 5.0 29.8** 8.5** 4.5 4.2 44.3** 13.2** 5.4
South Sudan 4.5 11.4** 5.1 4.1 2.8 10.7** 6.9** 8.7**

Source: PEPFAR Monitoring, Evaluation, and Reporting data for Accountability, Transparency, and Impact Monitoring database, October 2018–September 2019.
Abbreviations: DRC = Democratic Republic of Congo; PEPFAR = U.S. President’s Emergency Plan for AIDS Relief; PITC = provider-initiated testing and counseling; 
VCT = voluntary counseling and testing.
 * PITC for HIV testing of persons at health facilities.
 † Index testing of persons with new HIV diagnoses.
 § VCT to determine HIV status.
 ¶ Mobile testing outside health facilities.
 ** Statistically significant differences between PITC as reference compared with other strategies at p-values <0.05. The p-values were calculated on the basis of z-tests 

for differences in binomial proportions with pooled variance.

for women with the other three testing strategies. Strengths 
include the number of countries involved in the analysis and 
the volume of testing data collected by implementing partners.

As more PLHIV are identified, finding the remaining 
PLHIV will become more difficult and expensive because 
new cases will be harder to find. Multiple testing strategies, 
tailored to the epidemiologic context and targeted to popula-
tions with low access to HIV testing, can help reach these 
persons. Recency testing now allows programs to identify 
persons infected with HIV in the past year as well as clusters of 
incident cases. Immediate and intensified index testing efforts 
targeted to these clusters might reduce transmission and help 
countries achieve epidemic control (10).

Corresponding author: Bakary Drammeh, bdrammeh@cdc.gov, 404-718-8604.

 1Division of Global HIV & TB, Center for Global Health, CDC; 2Division 

Summary
What is already known on this topic?
Identifying persons with HIV infection and initiating treatment 
are critical to ending the HIV epidemic by 2030. Despite global 
progress, testing gaps remain, particularly for men.

What is added by this report?
From October 2018 to September 2019, men in 20 sub-Saharan 
African countries were half as likely as women to receive an HIV 
test, and 37% of the HIV-positive results were among men. 
Similar sex differences were observed across HIV testing 
strategies based upon percent positivity rates.

What are the implications for public health practice?
These results highlight provider-initiated testing and index 
testing as strategies that might improve HIV testing coverage 
and maximize the number of persons newly identified as 
HIV-positive in 20 African countries.
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of Global HIV & TB, Center for Global Health, CDC Malawi; 3US Agency 
for International Development, Office of HIV/AIDS, Washington, DC; 4US 
Department of Defense, HIV/AIDS Prevention Program; 5Office of the US 
Global AIDS Coordinator and Health Diplomacy, US Department of State; 
6Ministry of Health, Malawi; 7Division of Global HIV & TB, Center for Global 
Health, CDC South Africa; 8HIV Prevention Programmes, National 
Department of Health, Ministry of Health, South Africa; 9US Agency for 
International Development, South Africa; 10US Department of Defense, HIV/
AIDS Program, Tanzania; 11Division of Global HIV & TB, Center for Global 
Health, CDC Tanzania; 12US Agency for International Development, Tanzania; 
13Division of Global HIV & TB, Center for Global Health, CDC Zimbabwe; 
14Ministry of Health, Zimbabwe; 15US Agency for International Development, 
Zimbabwe; 16Division of Global HIV & TB, Center for Global Health, CDC 
Namibia; 17US Agency for International Development, Namibia; 18Ministry 
of Health and Social Services, Namibia; 19Division of Global HIV & TB, 
Center for Global Health, CDC Uganda; 20Ministry of Health, Uganda; 21US 
Agency for International Development Uganda; 22Department of Defence, 
Kenya; 23US Agency for International Development, Kenya; 24Ministry of 
Health, Kenya; 25Division of Global HIV & TB, Center for Global Health, 
CDC Rwanda; 26 Ministry of Health, Rwanda; 27Division of Global HIV & 
TB, Center for Global Health, CDC Rwanda; 28US Agency for International 
Development, Zambia; 29Ministry of Health, Zambia; 30Division of Global 
HIV & TB, Center for Global Health, CDC Zambia; 31Division of Global 
HIV & TB, Center for Global Health, CDC Ethiopia; 32US Agency for 
International Development, Ethiopia; 33Federal Ministry of Health, Ethiopia; 
34Division of Global HIV & TB, Center for Global Health, CDC Côte 
D’Ivoire; 35Ministry of Health, Côte D’Ivoire; 36US Agency for International 
Development, Côte D’Ivoire; 37Department of Defense, Côte D’Ivoire; 
38Division of Global HIV & TB, Center for Global Health, CDC Nigeria; 
39US Agency for International Development, Nigeria; 40Federal Ministry of 
Health, Nigeria; 41Division of Global HIV & TB, Center for Global Health, 
CDC Democratic Republic of Congo; 42Ministry of Health, Democratic 
Republic of Congo; 43US Agency for International Development, Democratic 
Republic of Congo; 44Division of Global HIV & TB, Center for Global Health, 
CDC South Sudan; 45Ministry of Health, South Sudan; 46Division of Global 
HIV & TB, Center for Global Health, CDC Botswana; 47Ministry of Health, 
Botswana; 48International Training and Education Center, Botswana; 
49Division of Global HIV & TB, Center for Global Health, CDC Lesotho; 
50Ministry of Health, Lesotho; 51US Agency for International Development, 
Lesotho; 52Division of Global HIV & TB, Center for Global Health, CDC 
Cameroon; 53Ministry of Health, Cameroon; 54Division of Global HIV & 
TB, Center for Global Health, CDC Mozambique; 55Ministry of Health, 
Mozambique; 56US Agency for International Development, Mozambique; 
57Ministry of Health, Eswatini; 58US Agency for International Development, 
Eswatini; 59Division of Global HIV & TB, Center for Global Health, CDC 
Eswatini; 60Division of Global HIV & TB, Center for Global Health, 
CDC Angola.
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Globally, HIV testing services (HTS) have been scaled up
resulting in 79% of all people with HIV aware of their status in
2018 [1]. However, 8.1 million people remain undiagnosed [1],
many of whom are hard to reach through traditional HTS
approaches. In 2016, the World Health Organization (WHO)
strongly recommended HIV self-testing (HIVST) as an HTS
approach, followed by an update in 2019 [2,3]. Since 2016, the
number of countries with supportive HIVST policies has grown
rapidly to 77 with 38 countries implementing HIVST as of July
2019 [1]. HIVST has proved effective in reaching people with
undiagnosed HIV and those at high ongoing risk [4-6], how-
ever, many countries are yet to implement or scale up HIVST.
As with any HTS, HIVST needs to provide a pathway to

appropriate HIV treatment, care and prevention services.
Because no single test, including HIVST, can provide an HIV-
positive diagnosis, all individuals with reactive HIVST results
must receive further testing by a trained provider before initi-
ating antiretroviral therapy (ART) [5]. Measuring linkage to
ART is important to demonstrate programme effectiveness
and impact, however, monitoring linkage after HIVST can be
challenging because of its private nature. We highlight key
challenges in measuring linkage to treatment and care follow-
ing HIVST and suggest pragmatic approaches to addressing
these in low-income settings that routinely offer HIVST.
Evidence from randomized trials shows that the proportion

of people linked to ART following HIVST is comparable to that
of standard facility-based HTS [5]. However, outside a research
or trial environment, it may be unclear whether routine pro-
grammatic HIVST implementation results in similar successes.
The challenges to accurately measuring linkage following
HIVST include: (i) not knowing the number of HIVST kits used
out of the number distributed, particularly when distributed in

the community or via secondary distribution to partners and/
or social contacts; (ii) clients on ART using HIVST to “check”
their HIV status without disclosing their HIV-positive status
and/or ART use to the provider (kit distributor); (iii) clients
using HIVST as a prompt for “re-engaging” in care or “restart-
ing” ART without disclosing their HIV-positive status and/or
ART use to the provider (kit distributor) [7]; (iv) clients with
reactive HIVST results who are lost to follow-up; and (v) use of
paper-based and unlinked clinic records, such as clinic registers
or logbooks and the lack of case-based surveillance in many
low-income settings, leading to duplicate or missing informa-
tion, an issue affecting HTS monitoring broadly.
Given these challenges, measuring linkage in programmes at

the individual level following HIVST may not be feasible in
many low-income settings. Such an effort may require
repeated follow-up with self-testers which can be resource
intensive in the absence of client information and linked elec-
tronic records. Attempts by providers to ascertain the client’s
HIVST results through repeated follow-up can also be per-
ceived as being against client autonomy and could deter
HIVST utilization in the future. Concerns about monitoring
linkage have kept several national HIV programmes from mak-
ing HIVST available to clients. We believe that resource inten-
sive monitoring efforts should not come in the way of making
HIVST widely available at the earliest. We give below a few
pragmatic approaches to measuring linkage to treatment ser-
vices that programmes can consider and adapt depending on
their local context.

i Monitor ART initiations at treatment centres/facilities before and
during HIVST distribution in the relevant catchment area [8,9].
For example use of this approach in the HIV Self-Testing
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Africa (STAR) Initiative showed a significant 27% increase in
ART initiations after introduction of HIVST [9]. This
approach will require the availability of reliable ART pro-
gramme data and will be most useful for settings rapidly
scaling HIVST and seeking to achieve high coverage in speci-
fic geographical settings and/or focus populations. These
data will give an indication of whether target populations
are being reached by HIVST kit distribution and whether
those who are diagnosed are effectively linked to ART.
However, careful interpretation is needed as increases in
ART initiations may not be attributable to HIVST alone, and
can be due to broader efforts to expand testing and
demand creation initiatives within the catchment area.

ii Include questions in clinic registers that can help to ascertain if the
present clinic visit/testing was prompted by prior HIVST use. It is
important to note that these data are subject to recall bias and
some people may not disclose prior HIVST use and/or results
for reasons such as stigma or to get a result from the provider
without biases. These data also do not provide a denominator
to measure linkage following HIVST. Nonetheless, such data
can provide useful information on the proportion of ART initia-
tions prompted by HIVST.

iii Population-based surveys such as demographic and health sur-
veys, integrated bio-behavioural surveys and other special sur-
veys provide opportunities to monitor HIVST use and linkage
at the population level. These surveys are particularly useful
for monitoring trends over time, such as awareness, use,
coverage and linkage, provided appropriate questions are
included. Because these surveys are usually repeated every
three to five years, they may not be useful for ongoing pro-
gramme monitoring.

iv Digital tools, such as messaging Apps, websites, hotlines and
social media platforms, can also be leveraged to collect HIVST
usage and linkage information. For example in South Africa, a
survey of a random sample of self-testers through mHealth
platforms such as interactive voice response and SMS was
found feasible for estimating HIVST usage and linkage [10].

v Lastly, individual-level follow-up to confirm linkage may be
considered in the context of small-scale demonstration pro-
jects or within research studies to assess the effectiveness
of linkage interventions. One example of such an approach
is when women in antenatal care distribute HIVST kits to
their partners. Women can be given an invitation letter for
their partner along with a self-test kit. The male partners
are asked to show the invitation letter when they attend
clinics for HTS and women can also be interviewed at their
second visit [11]. The linkage among male partners after
HIVST may be an underestimate if they do not present the
letter, seek testing at another clinic or already know their
HIV-status or are on ART. Individual-level follow-up to
assess linkage will not be feasible in resource-limited set-
tings as programmes scale up due to the extensive
resources required.

No single method would give an accurate measure of link-
age following HIVST due to the limitations of each of them.
However, using data and information from diverse sources,
such as survey and programme data, can increase confidence
in linkage estimates and minimize missing information. WHO
is developing guidance for countries to monitor and evaluate
HIVST, including linkage.

HIVST is an important testing approach for meeting the glo-
bal goals of diagnosing 95% of all people with HIV by 2025.
Effective linkage to appropriate services following HIVST is
important. Given the privacy of HIVST, which allows auton-
omy, fosters empowerment and reaches people who may not
otherwise test, a resource-intensive approach to monitor link-
age is neither feasible nor desirable as programmes scale up
HIVST. The need to collect in-depth linkage data should not
delay the wider availability of HIVST. Programmes, donors and
implementers should consider pragmatic and innovative ways
to measure linkage.
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Abstract

Background: Many southern African countries are nearing the global goal of diagnosing 90% of people with HIV
by 2020. In 2016, 84 and 86% of people with HIV knew their status in Malawi and Zimbabwe, respectively. However,
gaps remain, particularly among men. We investigated awareness and use of, and willingness to self-test for HIV
and explored sociodemographic associations before large-scale implementation.

Methods: We pooled responses from two of the first cross-sectional Demographic and Health Surveys to include
HIV self-testing (HIVST) questions in Malawi and Zimbabwe in 2015–16. We investigated sociodemographic factors
and sexual risk behaviours associated with previously testing for HIV, and past use, awareness of, and future
willingness to self-test using univariable and multivariable logistic regression, adjusting for the sample design and
limiting analysis to participants with a completed questionnaire and valid HIV test result. We restricted analysis of
willingness to self-test to Zimbabwean men, as women and Malawians were not systematically asked this question.

Results: Of 31,385 individuals, 31.2% of men had never tested compared with 16.5% of women (p < 0.001). For
men, the likelihood of having ever tested increased with age. Past use and awareness of HIVST was very low, 1.2
and 12.6%, respectively. Awareness was lower among women than men (9.1% vs 15.3%, adjusted odds ratio
[aOR] = 1.55; 95% confidence interval [CI]: 1.37–1.75), and at younger ages, and lower education and literacy levels.
Willingness to self-test among Zimbabwean men was high (84.5%), with greater willingness associated with having
previously tested for HIV, being at high sexual risk (highest willingness [aOR = 3.74; 95%CI: 1.39–10.03, p < 0.009]),
and being !25 years old. Wealthier men had greater awareness of HIVST than poorer men (p < 0.001). The highest
willingness to self-test (aOR = 3.74; 95%CI: 1.39–10.03, p < 0.009) was among men at high HIV-related sexual risk.
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Conclusions: In 2015–16, many Malawian and Zimbabwean men had never tested for HIV. Despite low awareness
and minimal HIVST experience, willingness to self-test was high among Zimbabwean men, especially older men
with moderate-to-high HIV-related sexual risk. These data provide a valuable baseline against which to investigate
population-level uptake of HIVST as programmes scale up. Programmes introducing, or planning to introduce,
HIVST should consider including relevant questions in population-based surveys.

Keywords: HIV/AIDS, HIV self-test, HIV testing, Men, Sub-Saharan Africa, Population-based survey, Sexual risk
behaviour

Background
Both Malawi and Zimbabwe have made tremendous
progress toward the “first 90” global target of diagnosing
90% of people with HIV. In 2016, estimates showed that
84% of people with HIV in Malawi and 86% in
Zimbabwe were aware of their status [1]. By end-2018,
90% of all people with HIV had been diagnosed: 940000
and 1.3 million people in Malawi and Zimbabwe, re-
spectively [1]. As a result, reaching the remaining people
with HIV who do not know their status is becoming
costly and challenging, with national programmes
reporting declining numbers of people with HIV diag-
nosed through HIV testing services [2, 3]. Global and
national priorities now include defining sustainable ap-
proaches that maintain these high rates of testing cover-
age, while reaching individuals and groups still in need
of HIV testing, prevention and treatment.
Across southern Africa, men are less well served by

HIV programmes than women, less likely to have ever
tested [4] and more likely to develop advanced HIV dis-
ease, reflecting late diagnosis and/or treatment initiation
[5]. Men have fewer opportunities for HIV testing com-
pared to women, as well as social–cultural, economic
and systemic barriers that reduce access to and uptake
of services [6, 7].
HIV self-testing (HIVST) is recommended by the

World Health Organization (WHO) [2] and is a key
intervention for reaching populations who may not test
otherwise, particularly men [8]. Results from multiple
evaluations show that HIVST has a high uptake, can in-
crease the population coverage of HIV testing, and has
high safety and acceptability globally [9, 10]. As of July
2019, this recommendation has been taken up globally,
with nearly 7 million HIVST kits procured by major do-
nors, and 77 countries reporting that they have an
HIVST policy, 38 of which are fully implementing self-
testing [11, 12].
Both Malawi and Zimbabwe were early adopters of

self-testing, with pilot studies starting between 2010 and
2015 [13, 14]. These pilots were then followed by the de-
velopment of national policies and initiation of large-
scale implementation in mid-2015 under the STAR
(Self-Test AfRica) Initiative [15]. Since then, multiple

evaluations of HIVST in each country have shown com-
munity- and facility-based HIVST, as well as partner-
delivered HIVST, to be feasible and effective ways of
reaching first-time testers, men, young people, as well as
partners of people with HIV [10, 16–19]. Recent math-
ematical modelling suggests that HIVST can also be
cost-effective with appropriate targeting of men in
southern Africa among other priority groups [20, 21].
As both countries move toward broader scale up of

self-testing, we used Demographic and Health Survey
(DHS) data from 2015 to 16 to analyse population-level
awareness and use of, and willingness to self-test prior
to large-scale implementation [22, 23]. These questions
were initially optional additions to the DHS question-
naire in 2015. As such, the objective of this study was to
provide a point of comparison with future evaluations
post national scale up, as well as to inform future imple-
mentation of HIVST. We assessed early implementation
of HIVST questions in population-based surveys, and as-
sociations with awareness and use of, and future willing-
ness to, self-test.

Methods
We obtained population-based survey data from the
2015–16 Malawi and Zimbabwe DHS with standard per-
missions from DHS and ICF International [22, 23].
These provide data from a representative sample of men
(15–54 years) and women of reproductive age (15–49
years) living in Malawi and Zimbabwe, with linked la-
boratory HIV test results. We limited our analysis to
participants who had completed interviewer-
administered questionnaires, provided blood specimens
for HIV testing, and had a valid result from this HIV
test.
Our main outcomes of interest were self-reported

by survey respondents: ever testing for HIV, aware-
ness and use of HIVST, and willingness to self-test
in the future. Willingness to self-test was asked only
in Zimbabwe, and included only in the male ques-
tionnaire. The complete survey questionnaires are
accessible on the DHS website: https://dhsprogram.
com/.
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Independent variables
The choice of independent covariates was informed by the
literature on factors influencing testing for HIV and adap-
tation of the simplified hierarchical framework for HIV
testing (including self-testing) among men in sub-Saharan
Africa (see Fig. 1). We also pre-specified a stratified ana-
lysis by HIV testing history to explore differences in
awareness and use of, and willingness to, self-test for HIV.
Independent variables used in the analysis included

country (i.e. Malawi or Zimbabwe), sex (i.e. male or fe-
male), household wealth (i.e. measured by standard
quintiles), age (i.e. measured by five-year age bands from
15 to 45 years and 45+ years), education (i.e. measured
by secondary education or lower), literacy (i.e. ability to
read, or not read, a full sentence), employment (i.e. ac-
tively working in the past 7 days), marital status (i.e.
married or cohabiting), and HIV status reported during
the survey (i.e. HIV-positive or HIV-negative). A three-
category HIV-related sexual risk variable was defined
from reported sexual activity (i.e. measured by sexual ac-
tivity, or inactivity, in the past 4 weeks), and the follow-
ing high-risk exposures in the previous 12months:
multiple (i.e. !2) partners; any paid sex (asked to men);
having received gifts, cash or other compensation in ex-
change for sex (asked to women); and having a sexually
transmitted infection (STI). Individuals with one or
more of these risk variables were classified as “high-risk”.
The remaining respondents reporting no other risk ex-
posures were classified as “moderate risk” if sexually ac-
tive in the past 4 weeks and “low-risk” if reporting no
sexually activity in the past 4 weeks.

Data analysis
We used Stata version 11 for analysis (College Station,
Texas). We set standard country-specific sampling and

cluster weights provided by DHS using the survey (svy)
commands. We excluded participants with missing data
for outcomes or independent variables from the analysis.
As independent variables were all categorical, we re-

ported baseline characteristics as proportions. We se-
lected variables for inclusion in multivariable models by
the putative causal framework (Fig. 1), and by investigat-
ing effect modification and collinearity. Univariable and
multivariable analyses used logistic regression. We calcu-
lated p-values across age, wealth and HIV-related sexual
risk using the Wald test.
We investigated associations between independent and

outcome variables using univariable odds ratios (ORs)
with 95% confidence intervals (CI). Before multivariable
analysis, we explored confounding and collinearity be-
tween independent variables by investigating associa-
tions between variables for all those with significant
associations with any given outcomes. We explored po-
tential effect modification [24] using stratified analyses
by sex, HIV status, previous HIV testing history and
HIV-related sexual risk category.

Results
Baseline characteristics
We included 31,385 survey respondents reporting on
HIV testing history: 14,911 and 16,474 records from
Malawi and Zimbabwe, and 14,027 and 17,358 among
men and women, respectively (Table 1). Of these, a total
of 24,683 individuals were asked about HIVST, and 6702
(21.4%, n = 31,385) not asked. An additional 15 individ-
uals (0.06%, n = 24,683) asked about HIVST had missing
data related to questions on sexual activity used to de-
termine HIV-related sexual risk.
A total of 78.6% and 75.4% of people reported ever hav-

ing tested for HIV in Zimbabwe and Malawi, respectively

Fig. 1 Mechanisms affecting HIV testing uptake in adults (aged 15+ years) in southern Africa, by age, gender, and sexual risk behaviour
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Table 1 Baseline characteristics in Malawi and Zimbabwe, 2015–16
Variablesa Ever tested

(N = 31,385)b
Ever self-test
(N = 24,683)b

Aware self-test
(N = 24,683)b

N % p-value§ N % p-value§ n % p-value§

Total population 24,148 76.9 287 1.2 3118 12.6

Country < 0.001 < 0.001 < 0.001

Malawi 11,726 75.4 141 1.0 1671 11.4

Zimbabwe 12,422 78.6 146 1.5 1447 14.5

Sex < 0.001 0.008 < 0.001

Female 14,500 83.5 103 1.0 983 9.1

Male 9648 68.8 184 1.3 2135 15.3

Residence < 0.001 < 0.001 < 0.001

Urban 7951 79.9 151 2.1 1516 21.2

Rural 16,197 75.9 136 0.8 1602 9.1

Age group (years) < 0.001 < 0.001 < 0.001

15–19 3252 44.8 30 0.5 437 7.0

20–24 4703 80.7 42 0.9 562 12.1

25–29 4337 90.3 59 1.6 580 16.0

30–34 4070 91.1 55 1.7 497 15.2

35–39 3247 89.2 42 1.5 426 15.7

40–44 2446 87.4 35 1.7 303 15.0

45+ 2093 80.8 24 1.1 313 14.7

Wealth < 0.001 < 0.001 < 0.001

Poorest 3697 76.4 18 0.5 246 6.4

Poorer 4029 75.8 38 0.9 336 7.8

Middle 4252 75.3 26 0.6 279 8.3

Rich 5594 77.6 56 0.9 669 12.2

Richest 6576 78.5 149 2.3 1488 22.8

HIV status < 0.001 0.108 0.029

HIV negative 20,646 75.0 249 1.1 2760 12.5

HIV positive 2570 90.6 38 1.5 358 10.4

Marital status < 0.001 0.005 < 0.001

Single 7595 58.9 99 0.9 1175 11.2

Married or cohabiting 16,553 89.5 188 1.3 1943 13.7

Employment < 0.001 0.033 < 0.001

Not actively working 8719 70.1 85 1.0 823 9.4

Actively working 15,429 81.4 202 1.3 2295 14.4

Education < 0.001 < 0.001 < 0.001

" Primary 10,617 74.8 70 0.6 927 7.5

! Secondary 13,531 78.7 217 1.8 2191 17.8

Literacy < 0.001 < 0.001 < 0.001

Illiterate 5211 73.5 44 0.7 488 8.0

Literate 18,937 77.9 243 1.3 2630 14.2

Sexually active < 0.001 < 0.001 < 0.001

Sexually inactive 9064 64.0 107 1.5 1225 17.7

Active in past
4 weeks

15,053 87.6 180 1.5 1890 14.2
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(p < 0.001). More women compared to men (83.5% vs
68.8%; p < 0.001), and more urban compared to rural resi-
dents (79.9% vs 75.9%; p < 0.001) had tested previously. A
larger proportion of those never tested were 15–24 years
compared to those who were ! 25 years (see Table 1).
The proportion of people who had ever self-tested was

1.2% and similar in both countries. However, while over-
all 12.6% had awareness of HIVST, it was greater in
Zimbabwe compared to Malawi (14.5% vs 11.4%; p <
0.001) and among men compared to women (15.3% vs
9.1%; p < 0.001) (Table 1). Among the respondents,
those with greater awareness of self-testing were ! 30
years of age (!30 years: 21.1% vs < 30 years: 9.1%; p <
0.001), wealthier (richest: 22.8% vs poorest: 6.4%; p <
0.001) and those with higher education levels (at least
secondary education: 17.8% vs primary education or less:
7.5%; p < 0.001) than those aged < 30 years, those who
were poorer and had lower education levels.
Willingness to self-test could be assessed only among

7372 Zimbabwean men (48 men had missing data on
willingness), as only men were asked about willingness
to self-test, and this question was not included in the
Malawi DHS questionnaire.
Most Zimbabwean men (84.5%) were willing to self-test

(Supplementary Table S1 includes baseline characteristics
of Zimbabwean men on willingness to self-test, 2015–16).
Men aged !25 years reported greater willingness to self-test
than men aged < 25 years (88.7% vs 78.8%; p < 0.001).
High-risk men also reported greater willingness to self-test
than low-risk men (78.8% vs 63.5%; p < 0.001). Most men
willing to self-test had tested in the past 12months (88.5%).
However, 86.4% of the men who had not tested for
HIV in the previous two or more years were also
willing to self-test.

Ever testing for HIV
Age, HIV status and HIV-related sexual risk appeared to
modify effects in the multivariable analysis across a
number of variables (Table 2). Collinearity affected the
results of multivariable analysis, notably between age
and HIV-related sexual risk, marital status and HIV-
related sexual risk, age and education level, and educa-
tion level and literacy.
On multivariable analysis, after assessing for collinearity,

being Malawian was associated with ever having tested for
HIV (adjusted odds ratio [aOR] = 1.26; 95% confidence
interval [CI]: 1.15–1.38, p < 0.001) (Table 2). However,
men had substantially lower odds of having ever tested for
HIV compared to women (aOR = 0.39; 95%CI: 0.36–0.42,
p < 0.001). Individuals between 30 and 34 years of age had
greater odds of ever having tested for HIV compared to
15–19 year olds (aOR = 8.86; 95%CI: 7.63–10.29, p <
0.001). Additional factors associated with ever having
tested for HIV included: an HIV-positive test result in the
survey (HIV-positive vs HIV-negative: aOR = 2.11, 95%CI:
1.80–2.49, p < 0.001), employment (actively working vs
not actively working: aOR = 1.16; 95%CI: 1.06–1.26, p <
0.001), literacy (being literate vs being illiterate: aOR =
1.63, 95%CI: 1.50–1.78, p < 0.001), and reporting more
HIV-related sexual risk behaviours (moderate vs low:
aOR = 2.15; 95%CI: 1.96–2.36, p < 0.001, and high-risk vs
low-risk: aOR = 1.54; CI: 1.80–2.49, p < 0.001).

Use and awareness of self-testing
A complete analysis of ever self-testing is shown in sup-
plementary Table S2. Table 3 provides outcomes from
the univariable and multivariable analyses for awareness
of HIV self-testing.

Table 1 Baseline characteristics in Malawi and Zimbabwe, 2015–16 (Continued)

Variablesa Ever tested
(N = 31,385)b

Ever self-test
(N = 24,683)b

Aware self-test
(N = 24,683)b

N % p-value§ N % p-value§ n % p-value§

HIV-related riskc < 0.001 < 0.001 < 0.001

Low risk 8457 63.5 94 0.9 1102 10.3

Moderate risk 13,092 88.7 134 1.2 1497 13.6

High risk 2570 78.8 59 2.0 516 17.2
aEver tested refers to people surveyed on HIV testing history who reported that they previously tested for HIV before the survey. Overall, 31,385 people were
asked about their HIV testing history and 24,148 responded that they had tested previously. Ever self-tested refers to people surveyed on HIV self-testing who
reported that they had previously self-tested. Overall, 24,683 people were asked whether they had self-tested and 287 reported that they had self-tested
previously. Aware of self-testing refers to people surveyed who reported that they were aware of HIV self-testing. Overall, 24,683 people were asked whether they
were aware of self-testing and 3118 reported that they were aware of self-testing
bOut of 31,385 people surveyed, 31,348 were included as 37 people were missing information on sexual activity and HIV-related risk. Not all participants were
systematically surveyed on self-testing questions. Out of 31,385 people surveyed, 24,683 were asked about self-testing, resulting in a smaller sample size. Among
these were 15 people reporting on self-testing who did not provide information on sexual activity and HIV risk. Population size asked about ever testing for HIV:
31347 (HIV risk/sexual activity). Population size asked about awareness or ever self-testing for HIV: 24668 (HIV risk/sexual activity)
cHIV risk as defined in this analysis includes reported sexual activity in the past four weeks, and the following high-risk exposures in the previous 12 months:
multiple (i.e. !2) partners, any paid sex (asked to men), having received gifts, cash or other compensation in exchange for sex (asked to women), and having a
sexually transmitted infection (STI). Individuals with any “high-risk” exposures were classified as “high-risk”, with the remaining respondents classified as “low risk”
if reporting no sexually activity in the past four weeks, and as “moderate risk” otherwise
§ P-value based on cluster-adjusted chi-squared test
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Table 2 Univariable and multivariable associations between sociodemographic factors and ever testing for HIV in Malawi and
Zimbabwe, 2015–16
Variables Univariable (weighted)

N = 31,375a
Multivariable (weighted)
N = 31,347a

OR 95% CI and
p-value

aOR 95% CI and
p-value

Country

Zimbabwe 1 1

Malawi 1.18 1.10–1.28 1.26 1.15–1.38

Sex

Female 1 1

Male 0.42 0.3–0.45 0.39 0.36–0.42

Age (years)

15–19 1 p < 0.001§ 1 p < 0.001§

20–24 5.40 4.87–5.98 4.37 3.91–4.87

25–29 11.89 10.48–13.48 8.24 7.18–9.46

30–34 14.19 12.38–16.27 8.86 7.63–10.29

35–39 10.42 9.01–12.05 6.41 5.47–7.50

40–44 8.44 7.27–9.80 5.30 4.50–6.25

45+ 5.16 4.50–5.91 3.72 3.20–4.34

Residence

Urban 1 1

Rural 0.83 0.76–0.90 1.00 0.88–1.14

HIV status

HIV negative 1 1

HIV positive 3.44 2.98–3.97 2.11 1.80–2.49

Marital status

Single 1 1

Married or cohabiting 6.07 5.62–6.54 b b

Wealth

Poorest 1 p < 0.003§ 1 p < 0.581§

Poor 0.94 0.84–1.05 1.02 0.89–1.16

Middle 0.91 0.81–1.01 1.09 0.96–1.25

Rich 1.04 0.93–1.16 1.05 0.91–1.20

Richest 1.09 0.97–1.23 1.11 0.94–1.31

Employment

Not actively working 1 1

Actively working 1.81 1.69–1.95 1.16 1.06–1.26

Education

" Primary 1 1

! Secondary 1.26 1.17–1.35 b b

Literacy

Illiterate 1 1

Literate 1.30 1.20–1.40 1.63 1.50–1.78

HIV-related riskc

Low risk 1 p < 0.001§ 1 p < 0.001§

Moderate risk 4.58 4.23–4.96 2.15 1.96–2.36
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In the multivariable analysis, men aged 30–34 years
had greater odds of past self-testing use compared to
younger men (age 15–19 years) (aOR = 2.89; 95%CI:
1.47–5.68, p < 0.002) (Table S2). Across wealth quin-
tiles, being wealthier was also associated with previous
self-testing (p < 0.001), with the wealthiest individuals
having the greatest odds of past self-testing (aOR for
richest vs poorest = 3.59; 95%CI: 1.79–7.18, p < 0.001).
In the multivariable analysis, respondents in Malawi and

those from a rural setting were less likely to be aware of
HIVST compared with Zimbabweans and urban partici-
pants (Table 3). However, the following variables were sig-
nificantly associated with being aware of HIVST: being
male (male vs female: aOR = 1.55; 95%CI: 1.37–1.75, p <
0.001), aged 15–19 years (when compared with those aged
25–29 years: aOR = 1.76; 95%CI: 1.43–2.17, p < 0.001 and
aged 35–39 years: aOR = 1.69; 95%CI: 1.34–2.12, p <
0.001), wealthier (wealthiest vs poorest: aOR = 3.03;
95%CI: 2.46–3.73, p < 0.001), having employment (actively
working vs not actively working: aOR = 1.25; 95%CI: 1.12–
1.42, p < 0.001), being literate (literate vs illiterate: aOR =
1.17; 95%CI: 1.01–1.36, p < 0.035) and having previously
tested for HIV (ever tested vs never tested: aOR = 1.89;
95%CI: 1.65–2.17, p < 0.001).

Willingness to self-test among Zimbabwean men
The relationship between willingness to test and socio-
economic variables (wealth and actively working) and
HIV status substantially differed according to both high
and low HIV-related sexual risk (Table 4): see, for ex-
ample, univariable OR for HIV status and employment.
Thus, we adapted our planned multivariable analysis to
account for effect modification between HIV-related sex-
ual risk categorization and socioeconomic variables. On
multivariable analysis, men with high HIV-related sexual
risk behaviours were more likely than low-risk men to
express willingness to self-test if they were also from
higher socioeconomic quintiles, not working, in rural
settings and had tested previously (interaction terms:

socioeconomic status, p = 0.066; rural residence, p =
0.071; employment p = 0.003; literacy, p = 0.225; mar-
ried, p = 0.401; aware of self-test, p = 0.605; previous
testing, p = 0.001; and HIV status p = 0.162).
On multivariable analysis of men at high HIV-related

sexual risk, willingness to self-test increased with age
(p = 0.030), with the strongest association for those aged
35–39 years compared to those aged 15–19 years (aOR =
4.87; 95%CI: 2.14–11.07, p < 0.001). Similarly, willingness
to self-test among men with high HIV-related sexual risk
increased in rural settings (rural vs urban: aOR = 3.56,
95%CI: 1.61–7.90, p = 0.002) and with greater wealth
quintiles (wealthiest vs least wealthy: aOR = 3.74, 95%CI:
1.39–10.53, p = 0.009).
While actively working men with high HIV-related

risk were less willing to self-test (actively working vs not
actively working: aOR: 0.57, 95%CI: 0.34–0.95, p =
0.030), actively working low-risk men were more willing
to self-test than when not actively working (aOR 1.41;
95%CI: 1.13–1.77, p = 0.003). The association with previ-
ous testing and willingness to test was also more pro-
nounced for low-risk men (ever tested vs never tested:
aOR 1.48; 95%CI: 1.18–1.85, p < 0.001) than high-risk
men (ever tested vs never tested: aOR 1.20; 95%CI:
0.76–1.90, p = 0.435), while associations with age (p =
0.106) and wealth (p = 0.102) were less pronounced than
for high-risk men (Table 4, described above).
We additionally conducted a stratified analysis to in-

vestigate whether willingness to self-test varied by past
HIV-testing behaviour (i.e. previously tested or not) (see
supplementary Table S3). Patterns of willingness to self-
test were similar for the 2437/7372 (33.1%) men who
had never previously tested as for those with at least one
past HIV test, with greater willingness in older men.

Discussion
The main findings from this analysis of 2015–16 survey
data captured immediately before HIVST implementa-
tion in Malawi and Zimbabwe were that awareness and

Table 2 Univariable and multivariable associations between sociodemographic factors and ever testing for HIV in Malawi and
Zimbabwe, 2015–16 (Continued)

Variables Univariable (weighted)
N = 31,375a

Multivariable (weighted)
N = 31,347a

OR 95% CI and
p-value

aOR 95% CI and
p-value

High risk 2.14 1.92–2.40 1.54 1.80–2.49
a Both samples were weighted based on standard DHS weights; Strata = 56; PSU = 1256. Univariable draws from a total of 31,385 observations, population size
31,375. Multivariable draws from a total of 31,348 observations and population size of 31,338. This excludes 37 people who did not report on sexual activity and
risk behaviours and are missing from the “HIV risk category”
bRepresents variables that were not included in the multivariable analysis due to identified collinearity
c HIV risk as defined in this analysis includes reported sexual activity in the past four weeks, and the following high-risk exposures in the previous 12 months:
multiple (i.e. !2) partners, any paid sex (asked to men), having received gifts, cash or other compensation in exchange for sex (asked to women), and having a
sexually transmitted infection (STI). Individuals with any “high-risk” exposures were classified as “high-risk”, with the remaining respondents classified as “low risk”
if reporting no sexually activity in the past four weeks, and as “moderate risk” otherwise
§ P-value based on the Wald test. P-values for variables with more than two categories are shown
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Table 3 Univariable and multivariable associations between sociodemographic factors and awareness of HIV self-testing in Malawi
and Zimbabwe, 2015–16
Variables Univariable (weighted)

N = 24,683a
Multivariable (weighted)
N = 24,668a

OR 95% CI and
p-value

aOR 95% CI and
p-value

Country

Zimbabwe 1 1

Malawi 0.76 0.67–0.87 0.82 0.70–0.94

Sex

Female 1 1

Male 1.73 1.54–1.92 1.55 1.37–1.75

Age

15–19 1 p < 0.001§ 1 p < 0.001§

20–24 1.79 1.50–2.12 1.35 1.12–1.62

25–29 2.52 2.11–3.00 1.76 1.43–2.17

30–34 2.44 2.02–2.94 1.66 1.32–2.08

35–39 2.46 2.04–2.97 1.69 1.34–2.12

40–44 2.09 1.70–2.55 1.45 1.14–1.86

45+ 2.00 1.64–2.46 1.31 1.04–1.66

Residence

Urban 1 1

Rural 0.33 0.29–0.39 0.64 0.55–0.77

Ever tested

No 1 1

Yes 2.18 1.94–2.45 1.89 1.65–2.17

HIV status

HIV negative 1 1

HIV positive 1.12 0.95–1.31 0.89 0.75–1.06

Marital status

Single 1 1

Married or cohabiting 1.26 1.13–1.39 b b

Wealth

Poorest 1 p < 0.001§ 1 p < 0.001§

Poor 1.26 1.04–1.53 1.24 1.02–1.51

Middle 1.26 1.03–1.53 1.25 1.02–1.53

Rich 1.87 1.53–2.28 1.49 1.20–1.84

Richest 4.30 3.54–5.22 3.03 2.46–3.73

Employment

Not actively working 1 1

Actively working 1.63 1.47–1.82 1.25 1.12–1.42

Education

" Primary 1 1

! Secondary education 2.69 2.38–3.04 b b

Literacy

Illiterate 1 1

Literate 1.84 1.59–2.12 1.17 1.01–1.36
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lifetime use of self-testing were low, with 12.6% of re-
spondents being aware of self-testing and 1.2% having
ever self-tested for HIV. Willingness to self-test was
high, although this question was asked only of male
Zimbabweans, with 84.5% respondents reporting them-
selves willing, including 30.4% of all previously untested
men. Self-testing appeared to appeal most strongly to
older men and those with high-to-moderate HIV-related
sexual risk. The highest willingness to self-test was in
men aged 35–39 years and those in rural settings, where
having never previously tested for HIV was more com-
mon than in urban settings. Factors independently asso-
ciated with greater awareness of HIVST included men,
urban residence, and literacy; with many of these same
factors also associated with having tested for HIV at
least once in this analysis of 2015–16 data. Poorer and
unemployed individuals were less likely to be aware of
self-testing.
Despite significant gains and scale up of HIV test-

ing in both Malawi and Zimbabwe, men continue to
be missed [1, 2]. According to recent “first 90” esti-
mates in sub-Saharan Africa, the absolute number of
men with HIV aged !25 years are much less likely to
know their HIV-positive status than women overall
and younger men [25]. As the median age of all
people with HIV continues to increase [26], identify-
ing and scaling-up strategies that appeal to older age
groups will be needed, especially older men and those
at high risk. Greater efforts are needed to roll out
evidence-based HIVST approaches to reaching men,
such as through health facilities and secondary distri-
bution from female partners attending antenatal care
in high HIV-burden settings, or through networks of
other high-risk sexual, drug injecting or social con-
tacts, including those with HIV [9, 16, 27, 28].

Considering the high willingness to self-test in high-
risk men in rural areas, additional community outreach
strategies may be needed. HIVST in workplaces and
through faith-based organizations should also be consid-
ered, as early programmatic data suggest it may be par-
ticularly useful for reaching older men [29]. However,
more focused programmatic efforts and communication
strategies for workplace HIVST may be needed, as in
contrast to low-risk men, high-risk men who were work-
ing were less willing to self-test. Further evaluation is
needed to understand the utility of HIVST through for-
mal and informal workplace programmes and how well
they can reach high-risk men. It will be important to as-
sess differences in HIVST awareness, use and willingness
among older and higher-risk men in future surveys.
The importance of high willingness to self-test among

older Zimbabwean men, including those with higher risk
factors, should not be underestimated. This challenges
perceptions that men may not want to test or are afraid
to test for HIV and underscores the importance of pro-
viding more opportunities and HIV testing options that
are acceptable to men. As reported in a recent analysis
among never tested men in sub-Saharan Africa, nearly
all those offered HIV testing in the survey accepted it
and learnt their results [4].
Since these surveys, HIVST, alongside conventional

testing, has been rapidly scaled up, notably so for Malawi
and Zimbabwe. Between May 2015 and July 2017, the
STAR Initiative alone distributed 172,830 and 265,091
HIVST kits in Malawi and Zimbabwe, respectively [10].
Following publication of the WHO guidelines and WHO
prequalification of four HIVST products, as well as mul-
tiple large-scale implementation studies [2, 30], volumes
continue to increase annually, with latest estimates sug-
gesting that between 2017 and 2020, with existing donor

Table 3 Univariable and multivariable associations between sociodemographic factors and awareness of HIV self-testing in Malawi
and Zimbabwe, 2015–16 (Continued)

Variables Univariable (weighted)
N = 24,683a

Multivariable (weighted)
N = 24,668a

OR 95% CI and
p-value

aOR 95% CI and
p-value

HIV riskc

Low risk 1 p < 0.001§ 1 p < 0.518

Moderate risk 1.37 1.24–1.53 1.03 0.90–1.17

High risk 1.75 1.51–2.03 1.10 0.93–1.31
a Both samples were weighted based on standard Demographic and Health Survey weights; Strata = 56; PSU = 1256. Not all participants were systematically
surveyed on self-testing questions. Out of 31,385 people surveyed, 24,683 were asked about self-testing, resulting in a smaller sample size. Among those reporting
on HIV self-testing, 15 did not provide information on sexual activity and HIV risk. Population size asked about awareness or ever self-testing for HIV: 24668 (HIV
risk), 24,668 (sexual activity)
b Represents variables that were not included in the multivariable analysis due to identified collinearity
c HIV risk as defined in this analysis includes reported sexual activity in the past four weeks, and the following high-risk exposures in the previous 12 months:
multiple (i.e. !2) partners, any paid sex (asked to men), having received gifts, cash or other compensation in exchange for sex (asked to women), and having a
sexually transmitted infection (STI). Individuals with any “high-risk” exposures were classified as “high-risk”, with the remaining respondents classified as “low risk”
if reporting no sexually activity in the past four weeks, and as “moderate risk” otherwise
§ P-value based on the Wald test. P-values for variables with more than two categories are shown
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Table 4 Univariable and multivariable associations between sociodemographic factors and willingness to self-test among men in
Zimbabwe, by those at low, moderate and high HIV-related risk, 2015–16
Variables Univariable (weighted) Multivariable (weighted)

Having low risk
(n = 3142)a

Having moderate risk (n = 2988)a Having high risk
(n = 1241)a

Having low risk
(n = 3142)a

Having moderate risk
(n = 2988)a

Having high risk
(n = 1241)a

OR 95% CI and
p-value

OR 95% CI and
p-value

OR 95% CI and
p-value

aOR 95% CI and
p-value

aOR 95% CI and
p-value

aOR 95% CI and
p-value

Age (years)

15–19 1 p < 0.001§ 1 p = 0.063§ 1 p = 0.028§ 1 p = 0.106§ 1 p = 0.343§ 1 p = 0.030§

20–24 1.78 1.37–2.30 1.49 0.70–3.23 2.44 1.21–4.92 1.47 1.11–1.92 1.31 0.60–2.85 2.71 1.32–5.57

25–29 2.00 1.36–2.96 2.43 1.18–4.99 2.09 0.99–4.41 1.50 1.00–2.27 1.89 0.90–3.95 2.66 1.23–5.75

30–34 2.01 1.11–3.63 2.52 1.24–5.09 2.86 1.35–6.05 1.44 0.79–2.64 1.98 0.96–4.07 3.82 1.82–8.00

35–39 1.69 0.96–2.99 2.31 1.10–4.85 3.77 1.75–9.14 1.17 0.65–2.10 1.92 0.91–4.07 4.87 2.14–11.07

40–44 1.82 0.88–3.78 2.52 1.16–5.44 2.21 0.95–5.16 1.27 0.59–2.72 2.09 0.96–4.59 3.02 1.18–7.71

45+ 1.61 0.93–2.81 1.70 0.87–3.33 1.94 0.93–4.07 1.05 0.56–1.95 1.44 0.72–2.88 2.46 1.09–5.54

Residence

Urban 1 1 1 1 1 1

Rural 0.81 0.64–1.02 1.18 0.89–1.55 1.33 0.86–2.06 0.71 0.49–1.03 1.14 0.74–1.76 3.56 1.61–7.90

Wealth

Poorest 1 p = 0.128§ 1 p = 0.113§ 1 p = 0.981§ 1 p = 0.102§ 1 p = 0.260§ 1 p = 0.080§

Poor 1.04 0.75–1.45 1.87 1.13–3.09 1.16 0.58–2.30 1.02 0.74–1.41 1.72 1.02–2.91 1.27 0.64–2.50

Middle 0.97 1.00–1.90 1.27 0.85–1.88 0.96 0.49–1.89 0.98 0.71–1.35 1.20 0.78–1.84 1.04 0.51–2.10

Rich 1.38 0.70–1.34 1.12 0.71–1.77 1.03 0.52–2.05 1.04 0.73–1.47 1.03 0.60–1.77 2.64 1.07–6.53

Richest 1.02 0.74–1.42 1.12 0.75–1.67 1.10 0.57–2.12 0.65 0.42–1.02 1.02 0.54–1.94 3.74 1.39–10.03

Employment

Not actively working 1 1 1 1 1 1

Actively working 1.64 1.35–1.99 1.19 0.86–1.63 0.72 0.44–1.18 1.41 1.13–1.77 1.12 0.78–1.61 0.57 0.34–0.95

HIV status

HIV negative 1 1 1 1 1 1

HIV positive 1.82 1.19–2.79 0.94 0.56–1.59 0.76 0.43–1.35 1.41 0.87–2.30 0.84 0.49–1.42 0.67 0.37–1.21

Marital status

Single 1 1 1 1 1 1

Married or cohabiting 0.59 0.40–89 0.72 0.47–1.10 0.72 0.49–1.06 b b b b b b

Education

" Primary 1 1 1 1 1 1

! Secondary 1.52 1.22–1.89 1.20 0.91–1.58 1.19 0.77–1.86 b b b b b b

Literacy

Illiterate 1 1 1 1 1 1

Literate 1.23 0.98–1.55 1.66 1.18–2.32 1.36 0.83–2.22 1.16 0.91–1.48 1.55 1.07–2.25 1.32 0.78–2.23

Ever tested

No 1 1 1 1 1 1

Yes 1.74 1.40–2.15 2.00 1.47–2.72 1.40 0.88–2.20 1.48 1.18–1.85 1.87 1.37–2.55 1.20 0.76–1.90

Aware of self-test

No 1 1 1 1 1 1

Yes 1.35 0.95–1.92 0.96 0.69–1.34 1.00 0.56–1.78 1.09 0.76–1.55 0.94 0.66–1.33 0.89 0.50–1.60
a Weighted analysis using standard Demographic and Health Survey (DHS) sample weights: Sample size = 7041.0867; Strata = 19; PSU = 400. Out of 7420 men
surveyed, 7372 reported on willingness to self-test. Forty-eight men did not respond and one did not provide information on sexual activity (HIV risk). Sexual
activity was not reported by one respondent and could not be used in the HIV risk variable. These variables have a total sample size of 7371
b Represents variables that were not included in the multivariable analysis due to identified collinearity
c HIV risk as defined in this analysis includes reported sexual activity in the past four weeks, and the following high-risk exposures in the previous 12 months:
multiple (i.e. !2) partners, any paid sex (asked to men), having received gifts, cash or other compensation in exchange for sex (asked to women), and having a
sexually transmitted infection (STI). Individuals with any “high-risk” exposure were classified as “high-risk”, with the remaining respondents classified as “low risk” if
reporting no sexually activity in the past four weeks, and as “moderate risk” otherwise
§ P-value based on the Wald test. P-values for variables with more than two categories are shown
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support, both countries will have procured at least 4 mil-
lion self-testing kits [12].
High willingness to self-test in Malawi and Zimbabwe

has also been underscored by the observed high uptake
in community-based HIVST interventions. Uptake by
45–75% was reported by end-line surveys between 2016
and 2019 in three population-level cluster randomized
trials in rural communities [18, 19, 31]. In 2017, a survey
following community-based HIVST kit distribution in
rural Zimbabwe, with or without supply-side financial
incentives for post-test linkage, showed that 81.7% of
residents were aware of self-testing and 55.8% had self-
tested [18]. Two trials of community distribution of
HIVST kits in rural Malawi showed high uptake of
HIVST, with significant increase in ever testing for HIV
in men and adolescents [19, 31]. Even in the standard-
of-care arms, 31.5% of participants in the 2016–17 trial
and 32.3% in the 2018–19 trial, respectively, were aware
of HIVST [18, 19, 31].
These are substantial increases compared to the low

awareness and use of self-testing in the 2015–16 DHS,
and highlight the broader impact on awareness from
large implementation science studies, such as the STAR
Initiative. In 2015–16, HIVST was limited to small pilot
studies in each country, as national and international
policies were still under development and there were no
nationally registered or WHO-prequalified products
available [32].
As HIVST continues to expand globally, monitoring

overall HIVST use, and awareness of and willingness to
test will contribute to a better understanding of the
reach and impact of HIVST. Ideally, the extent to which
social determinants such as urban residence, literacy and
affluence dictate awareness of HIVST will diminish with
more comprehensive distribution strategies such as
those through community outreach, health facilities, by
sexual partners and in other venues such as workplaces
and private sector pharmacies. Population-based surveys,
like the DHS, will then provide an important source of
information for countries implementing HIVST, as well
as those planning to add HIVST as part of existing HIV
testing services. Together with routine programmatic
data and special studies, population-based surveys that
have included questions on HIVST can then provide
a meaningful baseline and point of comparison for
future analyses and important insights for future
implementation.
Although Malawi and Zimbabwe have scaled up HIV

testing and have now achieved the first “90”, gaps remain,
particularly among men. Efforts are on to reach the first
“95” by 2030 – diagnosing 95% of all people with HIV –
which is the new goal. As a result, strategies for diagnos-
ing the shrinking number of people with HIV who do not
know their status are becoming more challenging and also

less cost-effective unless targeted toward specific popula-
tions and settings with lower knowledge of status among
people with HIV [3]. Maintaining the high testing cover-
age and knowledge of status achieved will not be inexpen-
sive and HIVST is likely to play a role in sustaining
services and potentially reducing costs. Furthermore,
HIVST also addresses patient costs of accessing services
and equity concerns, which also need to be considered, es-
pecially as programmes get closer to the national goals.
Programmes will need to carefully evaluate how they

can both maintain essential HIV testing services in facil-
ities, while also deploying highly focused and effective out-
reach with limited resources. Strategies such as offering
HIVST through specific channels among priority popula-
tions, or through periodic and geographically targeted
community outreach (such as every 5 years), may be more
cost-effective and affordable as more people with HIV
learn their status and new infections decline [20].

Limitations
This study has many strengths, such as its large sample
size and that it is one of the first to provide an assess-
ment of HIVST use and awareness of, and willingness
to, self-test in two early-adopter African countries prior
to wide-scale implementation. As such, it provides
insight into the progress and changes made since HIVST
has been rolled out, serving as an example for countries
monitoring HIVST implementation and scale up. Pool-
ing results, however, may have limited the ability to ana-
lyse some differences between countries.
As a cross-sectional survey using self-reported infor-

mation, there may be reporting bias due to social desir-
ability [33]. Previous studies have highlighted challenges
with collecting self-reported data, particularly related to
sexual risk behaviours and HIV testing history [34, 35].
Thus, it is possible that there may be differences be-
tween what people reported and their actual behaviour.
Given that HIVST was relatively new during the surveys,
it is possible that willingness may also change as more
people have experience self-testing. Additionally, few re-
spondents reported awareness of and past self-testing,
which may introduce bias and affect the reliability of the
results. It will be important to assess awareness and use
of self-testing, as well as willingness to self-test in the fu-
ture, following broader implementation and scale up.
Like many population-based surveys, the respondents

included were limited to women 15–49 years old and
men 15–54 years old. Efforts will be needed to consider
older populations, particularly as the median age of
people with HIV increases. Also, given that we included
two of the first countries to include questions on
HIVST, there were discrepancies in implementation,
such that not all those surveyed were asked about self-
testing, and willingness to self-test could not be assessed
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in Malawians or Zimbabwean women. Willingness to
self-test may be similar or different among women and
among Malawians, and it will be important to ensure
that their replies to these questions are included in fu-
ture surveys.

Conclusions
Even in 2019, the percentage of people who had never
tested for HIV remained above target for Malawian and
Zimbabwean men aged !25 years [25]. Reaching these
men will be critical to achieving the 2030 goals and
maintaining low HIV incidence. Despite low awareness
and previous use of HIVST among 2015–16 DHS re-
spondents, willingness to self-test was high, especially
among older Zimbabwean men with high sexual risk.
Reaching these groups is a priority for HIV testing, pre-
vention and care services as we move towards HIV elim-
ination. Social determinants – notably urban residence,
paid employment, literacy and wealth – had a pro-
nounced impact on awareness of HIVST in 2015–16, a
time that preceded programmatic implementation.
These data provide a valuable baseline against which

to investigate population-level HIVST uptake and equity
as programmes scale up. Countries conducting
population-based surveys, especially those where HIVST
is being used or is soon to be introduced, should con-
sider including questions to assess knowledge and
awareness of, and willingness to self-test, with the aim of
providing baseline data, and to better understand the po-
tential impact of HIVST over time and across and within
countries.
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Abstract
Intimate partner violence (IPV) undermines women’s uptake of HIV services and violates their human rights. In a two-arm 
randomized controlled trial we evaluated a short intervention that went a step beyond IPV screening to discuss violence and 
power with women receiving HIV testing services during antenatal care (ANC). The intervention included training and sup-
port for HIV counselors, a take-home card for clients, and an on-site IPV counselor. One third (35%) of women (N = 688) 
reported experiencing IPV in the past year; 6% were living with HIV. Among women experiencing IPV, program participants 
were more likely to disclose violence to their counselor than women receiving standard care (32% vs. 7%, p < 0.001). At 
second ANC visit, intervention group women were significantly more likely to report that talking with their counselor made 
a positive di!erence (aOR 2.9; 95% CI 1.8, 4.4; p < 0.001) and felt more confident in how they deserved to be treated (aOR 
2.7; 95% CI 1.7, 4.4; p < 0.001). Exploratory analyses of intent to use ARVs to prevent mother-to-child transmission and 
actions to address violence were also encouraging.

Keywords HIV testing services"· Intimate partner violence"· Power in relationships

Introduction

Meeting HIV epidemic control goals and closing gaps in 
the HIV testing to treatment cascade entails more than 
expanded testing and antiretroviral treatment (ART) provi-
sion; it entails active engagement with the structural barri-
ers to treatment initiation and adherence. Prominent among 
these structural barriers is intimate partner violence (IPV) 
which requires urgent attention not only in and of itself, but 

also because of its impact on other health and development 
indicators, including those related to HIV testing services 
(HTS). For example, a systematic review and meta-analysis 
found IPV to be associated with significantly lower ART 
use, lower ART adherence, and lower odds of viral load 
suppression among women [1]. Similar results were found 
in a recent scoping review [2]. A study in Zambia found 
that women who reported experiencing IPV had signifi-
cantly reduced odds of adherence to medications to prevent 
mother-to-child transmission, including a reduced likelihood 
of adherence to drugs during pregnancy, adherence to drugs 
postpartum, and adherence to giving the infant prophylaxis 
[3].

The number of women a!ected by IPV is significant. The 
World Health Organization (WHO) has estimated that 30% 
of ever-partnered women globally have experienced physi-
cal and/or sexual IPV, calling IPV a public health problem 
of “epidemic proportions” [4]. In Nairobi, Kenya, the most 
recent Demographic and Health Survey (2014 DHS) found 
that about a third (35%) of ever-married women reported 
experiencing physical and/or sexual violence at the hands of 
their intimate partner in the past 12"months [5].
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Thus, increasingly, the recommendation is to incorpo-
rate attention to IPV in HIV testing services so as to sup-
port women’s dignity and rights, and so that we do not 
lose women experiencing violence in the testing to treat-
ment cascade [6, 7]. What to do and how to do it, however, 
remains a question. WHO guidelines for IPV, for example, 
discourage universal screening, but note that routine inquiry 
is warranted in antental care (ANC) settings and, though 
further research is needed, it may also be warranted in HTS 
[8]. Screening and referral interventions have been found 
to be acceptable and welcomed by women [9, 10], though 
the identification of women experiencing IPV is often low 
when compared to estimated IPV prevalence. For example, 
a recent systematic review of brief screening interventions 
in healthcare settings found a median disclosure prevalence 
of 8 percent [11] and a study in Kenya found the same preva-
lence in an IPV screening feasibility study [9]. Moreover, 
even among those women who disclose, many do not fol-
low up on referrals. This has led some researchers [9–11] to 
recommend testing interventions that take a step beyond IPV 
screening and referral. Recommendations include providing 
basic psychosocial support for IPV and information at the 
time of screening, or equipping counselors to discuss gender 
power inequality in relationships more broadly, including 
IPV as a manifestation of that inequality.

These recommendations are bolstered by both theory and 
qualitative research. The theory of gender and power has 
been used in the HIV field to articulate how gender norms 
and power inequalities in relationships increase women’s 
HIV risk through multiple pathways, including norms of 
male toughness and acceptance of IPV perpetration, vio-
lence as a way to control women and maintain male domi-
nance, notions of masculinity that endorse multiple partners 
and condomless sex for men, and notions of femininity that 
value women’s compliance and placing others’ needs above 
their own [12–14]. IPV and inequalities in relationships are 
thus mutually reinforcing and both decrease women’s ability 
to avoid HIV risk.

Qualitative research on what women who experience 
violence want from health professionals suggests that what 
providers say, and the nature of the interaction may be more 
important than whether a woman discloses violence or not 
[15–17]. A review of qualitative studies by Feder and col-
leagues found several recurring themes across 29 articles 
(25 studies) [15]. These themes included, for example, that 
women want providers to be nonjudgmental and to raise the 
issue of IPV in a compassionate and sensitive manner. It is 
important to confirm that the violence is unacceptable and 
not their fault. Women want to deal with the issue at their 
own pace and not be pressured to disclose to the provider. 
Learning about available resources regardless of whether 
they are ready to pursue them and feeling supported were 
other key themes. These findings suggest why interventions 

where providers ask screening questions such as, “Has your 
partner ever hit, choked, or physically hurt you?” and rely 
on the woman to disclose and follow-up on a referral, tend 
to have low rates of IPV disclosure and referral uptake. Not 
only does this leave women who disclose but are not ready 
to pursue a referral without support, it also leaves the women 
who either do not yet recognize that they are being abused, 
or who are not yet ready to disclose, without support or 
knowledge about resources available.

To respond to these evidence gaps and recommendations, 
we rigorously tested a simple pilot intervention that aimed 
to take a step beyond IPV screening and discuss violence 
and power with all women receiving HIV testing services. 
Our theory of change was that if all women were engaged 
with this basic information during HTS they would be more 
likely to feel comfortable disclosing violence, would receive 
important first-line support regardless of whether they fol-
lowed up on a referral, and even if they chose not to disclose, 
would receive valuable information about their rights and 
where to go if and when they decide to seek help. The pri-
mary hypothesis was that IPV knowledge would be greater 
in the experimental group compared to the control group. 
Our secondary hypothesis was that women who received 
the intervention would be more likely to feel supported than 
women in the control group, and our exploratory hypotheses 
were that women in the experimental group, compared to the 
control group, would be more likely to do something about 
the violence and adhere to ART.

Methods

Setting

The study took place in Kenyatta National Hospital’s 
(KNH’s) ANC clinic in Nairobi, Kenya, from February 2015 
to August 2015. KNH is a teaching hospital and the oldest 
and largest public referral hospital in the East Africa region, 
with KNH’s ANC clinic receiving upwards of 1000 clients 
per month. All ANC clients at KNH receive HTS as part of 
their first ANC visit of their current pregnancy. Women can 
choose to opt out of HIV testing. While IPV screening is 
supposed to be part of standard HTS counseling in the ANC 
clinic, it is inconsistently implemented.

Referrals for IPV are to KNH’s Gender-Based Violence 
Recovery Centre (GBV Centre), located within the KNH 
complex, about 5 min walk from the ANC clinic [18]. The 
GBV Centre provides comprehensive post-rape care that 
includes emergency care such as post-exposure prophylaxis 
(PEP); treatment for sexually transmitted infections (STIs); 
trauma counseling; and psychological support via individual 
counseling, support groups, and connecting women to social 
workers. The Centre also arranges referrals to safe houses 
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if the client’s home environment is unsafe, to police, and to 
organizations that o!er legal services.

Standard HTS Care

For HIV-negative mothers, standard HTS counseling in the 
ANC clinic consists of discussing a birth plan, couple coun-
seling if accompanied by a partner, information on danger 
signs during pregnancy, importance of attending scheduled 
ANC visits, maternal nutrition, STI risk reduction, postpar-
tum family planning, hygiene and self-care, infant feeding, 
and male partner engagement in ANC/childcare. Women 
are also supposed to be screened for IPV and referred to 
the GBV Centre if they are experiencing violence. Mothers 
with HIV, in addition to the preceding, receive counseling on 
CD4 counts, ART, importance of adherence, and specialized 
care such as mother-to-mother groups and nutrition clinics.

Intervention

The pilot intervention was implemented from March to July 
2015 and included four main parts. The first component was 
a provider training. All providers in the ANC clinic partici-
pated in a 1-day o!-site training on GBV. While providers 
had previous training at KNH in IPV screening and care, 
this training provided a refresher and an orientation to the 
intervention and study. The training included participatory 
activities—for example, myths and facts about IPV, and how 
relationship inequalities a!ect women’s well-being—and 
evidence on the impact of IPV and power inequalities in rela-
tionships on HIV prevention and care. The HTS counselors 
also received hands-on practice conducting the intervention. 
The 28 HTS counselors—25 females and 3 males—included 
lay counselors with between 2 and 10"years of experience, 
and nurses with between 4 and 20"years of experience.

The second intervention component included counseling 
aids for providers to use during the post-test counseling ses-
sion. One was a small tri-fold card with key messages and 
resources regarding IPV, power, and women’s health. Cards 
developed by Futures Without Violence [19] for clinical set-
tings in the U.S. were adapted by the study team to meet the 
objectives of this study and setting. The cards included a 
panel on facts, such as prevalence of IPV in Nairobi, and that 
being in a relationship characterized by IPV or low power 
for the woman increases her risk for HIV and STIs and can 
harm her baby’s health. Another panel posed reflective ques-
tions about the nature of the relationship—for example, 
is my partner’s communication honest and open? Who is 
mostly responsible for making decisions? Does my partner 
value my opinions and respect my choices? Is my partner 
respectful and kind to me? Relationship control and IPV 
were the focus of a third panel and asked about controlling 
behavior, physical and sexual abuse, and whether the woman 

was afraid to ask about condom use or tell her partner she 
has an STI or HIV. A highlighted panel included messages to 
remember such as, “You matter. You have a right to be free 
from violence,” “You are not to blame if you are experienc-
ing any form of abuse,” and “There are people here who can 
help you.” Two additional panels covered possible things 
that a woman could do if she is being hurt or feels powerless, 
and provided contact information for four places to turn to 
for help in Nairobi: The GBV Centre at KNH, the Women’s 
Rights Awareness Programme (which provides safe shelter), 
Nairobi Women’s Hospital Gender Violence and Recovery 
Centre, and Centre for Rights Education and Awareness. 
HTS counselors gave the card to the woman as a resource 
to keep or share.

Counselors used a counseling script that elaborated the 
main messages on the card. The script guided counselors to 
introduce the topic of IPV by saying something like, “We’ve 
begun giving this card to all our ANC clients so they know 
how to get help for themselves if they need it, or so they can 
help a friend or family member who might need it.” For the 
card’s relationships panel, for example, the script read, “I am 
talking with all my clients about their relationships. Even 
if you are not in a relationship now, this is still important 
information for the future. I want you to think about these 
questions… Is your partner kind to you? Does he respect you 
and support you? If so, that is great. That makes it easier for 
you to protect your health and your children’s health.” Other 
key messages in the script included, “Remember, you have a 
right to be free from violence and you deserve to be treated 
with respect” and “Even if you don’t need any of this sup-
port now, relationships change—remember you can always 
come back to KNH for help.” The enhanced counseling took 
on average 6.5"min longer to implement than standard HTS 
(29"min vs. 23"min), the most common length (mode) of 
both enhanced and standard HTS sessions was 10"min.

Third, an IPV counselor from the GBV Centre was posted 
on-site in the ANC clinic to handle all IPV referrals immedi-
ately, with the intent of cutting down logistical and time bar-
riers women face when following-up on referrals to clinics 
elsewhere in the KNH complex. To further facilitate access 
to the IPV counselor, a volunteer peer counselor accom-
panied referred women to the IPV counselor and/or GBV 
Centre.

Finally, HTS counselors involved in the study attended 
support group sessions facilitated by experienced counselor 
supervisors from KNH’s mental health unit. The purpose of 
the sessions was to o!er a space for the counselors to debrief 
and process vicarious trauma, and to discuss questions and 
strategies about how to handle di!erent situations.
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Study design

A randomized controlled trial assessed indicators on the 
hypothesized pathway of change—i.e., whether clients 
were screened for IPV, whether clients disclosed IPV, 
whether they received a referral, and whether they fol-
lowed up on a referral—and intermediate outcomes—
i.e., our primary outcome: IPV knowledge; and second-
ary outcome: whether clients felt supported. While the 
study was not designed to assess whether the interven-
tion helped women address IPV or improve antiretroviral 
(ARV) adherence (the intervention’s longer term aims), 
we examined intent to adhere to ARVs to prevent mother-
to-child transmission and actions taken to address IPV as 
exploratory outcomes.

All first-visit ANC clients during the study period 
(882) were approached and screened for eligibility. 
Out of 852 eligible women, 698 (82%) agreed to par-
ticipate. Reasons given for declining to participate in the 
study were time concerns and competing obligations. 
Consenting participants were randomly assigned 1:1 to 
either intervention (IPV-HTS) or control (standard HTS) 
counseling.

To minimize bias that could be the result of counselors’ 
skills, experience, or personality, all counselors provided 
both the intervention and the standard counseling. While 
this increased the risk of spillover, the importance of 
adhering to the protocol was emphasized in training and in 
regular check-ins. In addition, the clients’ folders included 
standard HTS materials or IPV-HTS materials, depend-
ing on the ANC clients’ assignment to the intervention or 
control group. Because IPV screening is part of standard 
HTS counseling, if women in standard care disclosed IPV 
to their HTS counselor, the counselors explained the ser-
vices available, i.e., IPV counseling in the ANC clinic and 
the GBV Centre; and referred her based on the women’s 
situation and needs.

Review of clients’ ANC card and HTS forms supple-
mented survey questionnaires administered to participants. 
Participants were interviewed immediately after receiving 
their ANC and HTS services, and then interviewed again 
approximately 1"month later at a subsequent ANC visit. 
The first-round interview was conducted after the inter-
vention for ethical and research design reasons. Had we 
interviewed women before they received their HTS, and if 
a participant disclosed experiencing violence to the inter-
viewer, the interviewer would, for ethical reasons, o!er 
empathy and refer the woman for IPV counseling before 
she even saw an IPV-HTS or standard HTS counselor. As 
identifying women who are experiencing violence and 
referring them for IPV counseling are part of the interven-
tion, such support and referrals by the interviewer would 
have pre-empted the intervention. Thus, both women in 

the intervention and control groups were interviewed post-
HTS. In the post-HTS interviews, survey questions asked 
every participant about IPV, and if women responded that 
they had experienced IPV, the interviewer referred the 
woman for counseling. The interviewers did this regard-
less of which study arm the woman was in.

Inclusion/Exclusion Criteria

Inclusion criteria were: first-time ANC client (i.e., a woman 
presenting for her first ANC visit of her current pregnancy) 
and being aged between 15 and 49"years. Exclusion criteria 
were having received an HIV test in the previous 6"months.

Data collection

Following their post-test HIV counseling, clients were inter-
viewed by research sta! using a structured questionnaire. 
Surveys were translated into Swahili and scales’ internal 
consistency (reliability) was assessed after adaptation to 
the local language. Questions covered socio-demographic 
information, clients’ relationship status, partner character-
istics, condom use, HIV testing, couples HTS, disclosure 
of HIV status, knowledge of partner’s status, and perceived 
di#culty disclosing or asking about a partner’s HIV status. 
Power inequalities in the relationship were assessed using 
the Sexual Relationship Power Scale (SRPS) (Cronbach’s 
$ = 0.67) [12]. As recommended, the Relationship Control 
and Decision-making Dominance subscales of the overall 
SRPS were combined and rescaled to have a final score 
ranging from 1 to 4, with a higher score indicating greater 
relationship power for the woman. Attitudes toward gender 
norms were measured using a South African adaptation of 
the GEM Scale (Cronbach’s $ = 0.80) [20, 21]. The total 
scale items were averaged so that the overall scale ranged 
from 1 to 3, with a higher score indicating greater endorse-
ment of gender equitable norms.

We asked about women’s experience of emotional, 
physical, and sexual violence in her lifetime, in the past 
12"months, and by current and other partner/s. For exam-
ple, for emotional violence, women were asked whether in 
the past 12"months her current partner had insulted her or 
made her feel bad about herself; belittled or humiliated her 
in front of other people; did things to scare or intimidate her 
on purpose; or threatened to hurt her or someone she cared 
about. If the answer to each of these questions was ‘no,’ they 
were followed up with whether her current partner had ever 
done any of these things; whether another partner had done 
these things in the past 12"months, or if anyone had ever 
done these things. We also asked whether the woman had 
ever sought help for IPV. For most analyses, we operation-
alized IPV as any IPV—emotional, physical, or sexual—
experienced in the past 12"months. Where noted, we also 
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looked separately at those women who reported physical 
and/or sexual violence only in the past 12"months. Finally, 
the questionnaire also asked women about their HTS coun-
seling experience, including whether she disclosed violence 
to the counselor and her follow-up or intent to follow-up on 
the referral. Information on HIV status was extracted from 
participants’ ANC medical charts.

A second interview was conducted with participants 
at a subsequent ANC visit (mean duration between inter-
views was 4.4"weeks) to ascertain whether women had 
followed up on referrals, assess whether any beneficial 
e!ects were sustained, and to monitor whether she had 
experienced any adverse outcomes due to the intervention. 
We asked relevant behavioral and self-e#cacy questions, 
such as confidence in ability to regularly take ARVs to pre-
vent maternal to child transmission, to explore whether the 
intervention had the potential to improve these outcomes.

Analysis

Sample size was calculated to detect a 13% point di!er-
ence between study arms in IPV-related knowledge and 
awareness. As no prior data on these indicators existed, 
57% baseline prevalence was assumed using endorsement 
of IPV from the DHS as a proxy variable [22]. Calcula-
tions were based on the following additional assumptions: 
% = 0.80, $ = 0.05, 10% non-response rate, and 25% attri-
tion while applying the continuity correction. The study 
was not powered to assess changes in subgroup analyses 
(e.g., among women living with or without HIV).

Statistical analysis was performed in R Studio Version 
3.1 (R Studio Inc., Boston, MA), using an intent-to-treat 
approach. Chi-square and two-sample t-tests were used to 
assess whether women systematically di!ered on sociode-
mographic characteristics, endorsement of gender norms, 
or relationship characteristics with regard to study arm or 
attrition status. Bivariate analyses were also used to assess 
cross-sectional di!erences between intervention and con-
trol group participants at first and second follow-up. Pair-
wise missing data were excluded from analysis. We used 
multivariate logistic and linear regression analysis to assess 
di!erences in outcomes at each follow-up time by interven-
tion assignment. Di!erences were considered statistically 
significant at p < 0.05.

Ethical Review

The study protocol was reviewed and approved by the Popu-
lation Council Institutional Review Board (New York), and 
the Kenyatta National Hospital/University of Nairobi Ethics 

and Research Committee. Written informed consent was 
obtained from each respondent prior to study participation.

Trial Registration

ClinicalTrials.gov #NCT02577380.

Results

A total of 698 ANC clients attending KNH’s ANC clinic 
during the enrollment period met study eligibility criteria, 
provided written informed consent, and were randomized 
to intervention or control groups. Ten questionnaires had 
conflicting data on intervention assignment that could not 
be resolved and were excluded from analysis. We success-
fully interviewed 535 of 688 women at a next ANC visit 
(78% retention). Of the women lost to follow-up, most did 
not return to KNH for a subsequent ANC visit because 
they had delivered their baby, changed clinics, or did not 
pursue additional ANC visits. Study arms did not di!er 
with respect to attrition rate. There were no significant 
di!erences in the types of respondents who remained in 
the study and those lost to follow-up in terms of age, edu-
cation, marital status, HIV status, or experience of IPV.

Participant Characteristics

Women participating in the study were, on average, 
29"years old (Table"1). Half (49.6%) of participants had 
completed some tertiary education. Four-fifths (82%) were 
currently married; of the remainder (data not shown) 2% 
were unmarried but living with a man, 9% had a regular 
partner but were not living together, and 6% were single. 
Based on HIV data in ANC client charts, 5.7% of women 
were living with HIV. Approximately 8% of women 
reported food insecurity. Women’s average scores were 2.5 
on the GEM Scale (with 1 being the least and 3 being the 
most endorsement of equitable gender norms) and 2.5 on 
the SRPS (with 1 being a low power position for women 
and 4 being a high power position). Thirty-eight percent 
of women reported ever experiencing IPV.

Of the women who had ever experienced IPV, the vast 
majority—93% (241 out of 258)—had experienced it in 
the past year. Emotional IPV was reported by 29% of 
women; physical IPV was reported by 14% of women; 
and sexual violence was reported by 13% of women. One 
in five (21%) of women reported experiencing physical 
or sexual violence. The intervention and control groups 
do not di!er statistically on any type of reported IPV, 
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Table 1  Sample characteristics 
by study arm

a Chi-square test for categorical variables and independent t-test for continuous variables. Significance at 
p < 0.05
b Married or living together
c GEM scale measured on 1 to 3-point scale with higher score indicating more equitable views on gender 
norms
d SRPS measured on 1 to 4-point scale with higher score indicating more equitable relationships

Total
N = 688 (%)

Intervention
N = 337 (%)

Control
N = 351 (%)

P-valuea

Age group
"15–19 1.6 1.1 2.1 0.31
"20–24 16.4 16.9 15.9
"25–29 34.1 35.0 33.2
"30–34 29.9 31.2 28.4
"35–39 15.4 12.6 18.3
"40–45 2.6 3.2 2.1

Mean age (SD) 29.4 (± 5.2) 29.2 (± 5.2) 29.6 (± 5.3) 0.26
Education
"Primary 17.8 19.1 16.4 0.47
"Secondary 32.6 33.4 31.6
"College/University 49.6 47.4 51.9

Marital  statusb

"No 18.1 16.6 19.7 0.32
"Yes 81.9 83.4 80.3

HIV status
"Negative 94.3 94.5 94.1 0.86
"Positive 5.7 5.5 5.9

Food insecure
"No 91.9 92.3 91.4 0.68
"Yes 8.1 7.7 8.6

Gender equitable  normsc Mean (SD) 2.5 (± 0.4) 2.4 (± 0.4) 2.5 (± 0.4) 0.08
Sexual relationship  powerd Mean (SD) 2.5 (± 0.4) 2.5 (± 0.4) 2.5 (± 0.4) 0.009
Ever experienced IPV
"No 62.1 59.2 65.2 0.11
"Yes 37.9 40.8 34.8

IPV in past 12"months (any type)
"No 65.0 61.8 68.2 0.008
"Yes 35.0 38.2 31.8

Emotional IPV in past 12"months
"No 70.9 68.1 73.9 0.11
"Yes 29.1 31.9 26.1

Physical IPV in past 12"months
"No 85.8 85.1 86.5 0.66
"Yes 14.2 14.9 13.5

Sexual IPV in past 12"months
"No 87.1 85.6 88.6 0.26
"Yes 12.9 14.4 11.4

Physical or sexual IPV in past 12"months
"No 78.7 77.3 80.2 0.40
"Yes 21.3 22.7 19.8

Days between survey rounds
"Mean (SD) 30.9 (± 20.4) 31.0 (± 20.4) 30.9 (± 20.5) 0.99
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although “any IPV in past 12"months” approached signifi-
cance (p = 0.079).

In a supplemental table we show di!erences in HIV 
status and HIV disclosure behaviors by experience of IPV 
in the past 12"months. HIV prevalence was significantly 
higher among women who experienced physical and/or 
sexual violence in the past year relative to women who 
did not experience either form of violence (10% vs. 4%, 
p = 0.018).

Intervention E!ects

Women in the intervention group were far more likely to 
report IPV screening than women in standard care (86% vs. 
21%, p < 0.001, data not shown). Among women who in the 
survey reported experiencing any IPV in the past year, the 
same di!erence is evident: 76% of IPV-positive women in 
the intervention reported being screened for violence com-
pared to 22% of IPV-positive women in the control group 
(p < 0.001; Table"2). IPV-positive women in the intervention 
group were also significantly more likely to disclose that 
they were experiencing IPV than IPV-positive women in the 
control group (32% vs. 7%, p < 0.001). Among women who 

had experienced violence in the past year, those in the inter-
vention group were twice as likely to report following-up on 
referrals compared to women in the control group, though 
the di!erence was not significant (15% vs. 8%, p = 0.164).

Participants’ knowledge of women’s rights vis a vis IPV 
was high. For example, over 93% of participants were aware 
that women can legally divorce a husband due to cruel treat-
ment, irrespective of intervention group or time of follow up. 
IPV knowledge items (ranging from 0 to 6) were summed, 
showing a small e!ect of the intervention which was mar-
ginally significant at second follow-up after adjusting for 
possible covariates (Adj. Beta 0.155; 95% CI & 0.01, 0.31; 
p = 0.051; Table"3).

Women’s reports of the support they received in their 
HTS session are shown in Table"4. Women in the interven-
tion group were significantly more likely to report better 
results across all indicators and at both follow-up points, 
with the exception of “feeling better able to take care of their 
health” in which the di!erence was no longer significant at 
second follow-up. In the multivariate analysis, women in 
the intervention group were significantly more likely than 
women in the control group to report at second follow-up 
that talking with their counselor made a positive di!erence 

Table 2  Reports of IPV 
screening, disclosure of IPV, 
and follow-up by women who 
experienced any IPV in the past 
12"months

a Including physical, sexual or emotional
b Chi-square tests for association. Significance at p < 0.05
c Total response on variable N = 191 (103 control, 88 intervention) due to attrition at second follow-up and 
one case of missing data

Women reporting any violence in past 12  monthsa

Total
N = 241 (%)

Control
N = 134 (%)

Intervention
N = 107 (%)

P-valueb

Screened for IPV (Follow-up 1)
"No screening 54.2 78.2 24.3 < 0.001
"Provider screened 45.8 21.8 75.7

Disclosed IPV (Follow-up 1)
"No 82.2 93.3 68.2 < 0.001
"Yes 17.8 6.7 31.8

Followed-up on  referralc (Follow-up 2)
"No 89.0 92.2 85.2 0.164
"Followed-up/intend to today 11.0 7.8 14.8

Table 3  IPV-related knowledge by study arm at second follow-up

a Covariates include IPV experienced in the past 12"months and sexual relationship power
* p < 0.05

Mean comparison Unadjusted linear regression model Adjusted linear regression  modela

Control 
N = 267
Mean (95% CI)

Intervention 
N = 268
Mean (95% CI)

P-value Intervention (vs. control)
'eta (95% CI)

P-value Intervention (vs. control)
Adj. 'eta (95% CI)

P-value

3.14 (3.03, 3.25) 3.31 (3.20, 3.43) 0.014* 0.176* (0.02, 0.33) 0.028* 0.155 (& 0.01, 0.31) 0.051
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(aOR 2.9; 95% CI 1.8, 4.4; p < 0.001), they learned new 
things about a woman’s rights in her relationship (aOR 
3.7; 95% CI 2.3, 6.1; p < 0.001), and felt more confident in 
how they deserved to be treated (aOR 2.7; 95% CI 1.7, 4.4; 
p < 0.001).

While our sample was not powered to detect changes 
among subgroups, we conducted exploratory analyses 
to assess whether there were di!erences among women 
who reported experiencing any IPV in the past 12"months 
(Table"5). At second follow-up, agency for asking partner to 
go to couples HTS tended to be higher in the intervention 
group than the control group (though not significantly so) 
(76% vs. 71%, p = 0.59), and so were: being better able to 
take care of one’s health/well-being (88% vs. 80%, p = 0.16), 
asking partner to use a condom (58% vs 49%, p = 0.31), and 
intending to regularly take medications to prevent mother-
to-child transmission (among those women living with HIV, 
62% vs. 48%, p = 0.38).

Finally, we conducted exploratory analyses of IPV-related 
outcomes (Table"6). Among women who had experienced 
any type of violence in the past year, a higher proportion in 
the intervention group reported taking any action to address 
the violence (i.e., following up on a referral, leaving a 

partner, telling someone, or going somewhere for help) com-
pared to control (36% vs. 26%, p = 0.09) at second follow-up. 
Among those women experiencing physical or sexual vio-
lence in the past year, the proportion of women taking any 
action was also higher in the intervention group compared 
to the control (46% vs. 31%, p = 0.07).

Discussion

IPV is widely recognized as a pandemic that must be 
addressed as a problem in its own right, and because of its 
deleterious e!ects on health and development, including on 
outcomes along the HIV prevention, treatment and care con-
tinuum. Because IPV may a!ect disclosure of HIV status, 
ability to follow-up on treatment, and the safety of women 
who disclose, HTS has been identified as a service deliv-
ery point that can contribute to a multi-sector response to 
IPV, though further research is needed [8]. We tested a pilot 
intervention that sought to provide all ANC clients receiving 
HTS, regardless of whether they screened positive for IPV, 
with basic information and resources about IPV and power 
inequalities in relationships during post-test HIV counseling.

Table 4  Regression model of perceived intervention support, by study arm at first and second follow-up using logistic regression analysis

a Adjusted analyses also included sexual relationship power and experience of intimate partner violence within the past 12"months
b Response dichotomized as ‘Yes a lot’ vs. ‘A little’, ‘A fair amount’ or ‘Not at all’
c Variable not comparable between rounds and only Follow-up 2 is displayed
d Response coded as ‘Better’, ‘Same’ or ‘Worse’. Note: No women responded ‘Worse’
Significance at p < 0.05

Unadjusted intervention (vs. control) Adjusteda intervention (vs. 
control)

OR (95% CI) P-value aOR (95% CI) P-value

Talking with provider made positive  di!erenceb

"Follow-up 1
""Agree a lot (vs. agree somewhat or disagree) 2.83 (1.78, 4.52)  < 0.001 2.76 (1.72, 4.42)  < 0.001

"Follow-up 2
""Agree a lot (vs. agree somewhat or disagree) 2.95(1.89, 4.60)  < 0.001 2.89 (1.84, 4.41)  < 0.001

Learned new things about a woman’s rights in her  relationshipb

"Follow-up  2c

""Agree a lot (vs. agree somewhat or disagree) 3.79 (2.32, 6.19)  < 0.001 3.72 (2.27, 6.10)  < 0.001
Feel better able to take care of health than before  visitd
"Follow-up 1
""Better (vs. same) 3.83 (2.03, 7.22)  < 0.001 4.00 (2.08, 7.71)  < 0.001

"Follow-up 2
""Better (vs. same) 1.23 (0.50, 3.03) 0.643 1.15 (0.47, 2.85) 0.754

Feel more confident in how deserve to be  treatedd

"Follow-up 1
""Better (vs. same) 4.96 (3.30, 7.44)  < 0.001 5.03 (3.33, 7.86)  < 0.001

"Follow-up 2
""Better (vs. same) 2.81 (1.76, 4.49)  < 0.001 2.72 (1.70, 4.36)  < 0.001
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Although women who received IPV/power-enhanced 
counseling had greater IPV knowledge compared to women 
in the control group, after adjusting for possible covariates 
the di!erence was just marginally significant at p = 0.051, 
possibly because of relatively high knowledge levels among 
all women in the study. IPV/power-enhanced counseling sig-
nificantly increased the proportion of IPV-positive women 
who disclosed IPV to their HTS counselor compared to 
standard care. The proportion of women in the intervention 
who followed up on referrals for IPV services was double 
that among women in the control group, though this di!er-
ence was not significant, likely because of the small sample 
size. The percent of women who perceived meaningful sup-
port from the HTS session was significantly higher among 
women in the intervention than in the control group, a di!er-
ence that was maintained after controlling for other variables 
and at second follow-up. This perception of support may be 
an important intermediate outcome as other studies have 
found that the provision of social support to women expe-
riencing IPV is linked with improved physical and mental 
health outcomes [23, 24]. Finally, per responses to the sur-
vey, recent IPV a!ected a full third of the ANC clients, yet 
only a third of women experiencing IPV in the intervention 
arm—and a much smaller percent in the control arm—dis-
closed to their counselor. Thus, in many instances the HTS 
counselors did not know that their client was experiencing 

violence. In the intervention arm, however, because coun-
selors discussed IPV with all clients, women who chose not 
to disclose IPV to their HTS counselor still received sup-
portive messages and important information about IPV and 
resources available in Nairobi.

While this study was not powered to assess e!ects among 
HIV-positive and IPV-positive subgroups on indicators 
related to HIV care and prevention, or IPV prevention and 
treatment, exploratory analyses are encouraging. Of note 
are the higher proportions of IPV-positive women reporting 
intention to regularly take ARVs to prevent mother-to-child 
transmission and agency to ask their partner to use a condom 
(not significant). Among women experiencing physical or 
sexual violence, the percentage of women who took some 
sort of action to address the violence was higher (marginally 
significant) in the intervention than the control group (46% 
vs. 31%, p = 0.07).

Based on these results, providing brief IPV/power coun-
seling to all women—not just screening, and not just to those 
who disclose violence—may be warranted in settings such as 
HTS and ANC and should be tested with a larger sample and 
over a longer period of time in order to track outcomes such 
as ARV adherence and women’s experience of IPV. Counse-
lors’ feedback suggests that the provider support groups are 
an important feature of the intervention to maintain, as are 
the escorts who brought women to their referral destination.

Table 5  Exploratory analysis: 
agency and health-promoting 
behaviors among women who 
reported experiencing IPV in 
the past 12"months, by study 
arm at second follow-up

a Including physical, sexual or emotional; all indicators initially assessed on 5-point scale: Agree a lot, 
Agree somewhat, Neither agree nor disagree, Disagree somewhat, Disagree a lot; then dichotomized as 
indicated
b Chi-square tests for association. Significance at p < 0.05
c Among those women living with HIV

Women reporting any violence in past 12  monthsa

Total
(%) N = 241

Control
(%) N = 134

Intervention
(%) N = 107

P-valueb

Could ask partner to go to couples HTC (CHTC)
"Agree a lot 73.2 71.3 75.7 0.59
"Agree somewhat or disagree 26.8 28.7 24.3

My partner and I have discussed going to CHTC
"Agree a lot 55.2 55.7 54.7 1.00
"Agree somewhat or disagree 44.8 44.3 45.3

Can take better care of my health/well-being
"Agree a lot 83.9 80.2 88.2 0.16
"Agree somewhat or disagree 16.1 19.8 11.8

I will regularly take medications to prevent 
mother-to-child  transmissionc

"Agree a lot 54.5 47.8 61.9 0.38
"Agree somewhat or disagree 45.5 52.2 38.1

I can ask my partner to use a condom
"Agree a lot 52.8 48.8 58.3 0.31
"Agree somewhat or disagree 47.2 51.2 41.7
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We note several limitations and considerations. The find-
ings, while encouraging, and obtained with a rigorous ran-
domized design, have limited generalizability. Our study 
population was urban, and more highly educated than the 
general Kenyan population. Approximately half of study 
participants reported more than secondary education, com-
pared to a quarter (24%) of women in Nairobi reporting this 
in the DHS [5]. Also, we note that KNH is an unusual hospi-
tal in terms of the pre-existing awareness and infrastructure 
for addressing IPV. Replicating this intervention in other set-
tings would entail more upfront awareness raising and likely 
more work to establish referral linkages. While we sought to 

ensure that no spillover occurred between intervention and 
control groups, it is possible that some counselors, intention-
ally or not, at times provided all or part of the intervention 
to women in the control group. This could have led to an 
underestimation of the e!ect of the intervention. Addition-
ally, due to ethical reasons, it was not possible to conduct 
a baseline assessment, as women who reported IPV in the 
survey would warrant counseling and referral for services. 
It was therefore not possible to account for baseline levels 
of variables although randomization should have ensured 
equivalence between groups.

Table 6  Exploratory analysis: 
women’s actions since first 
follow-up interview among 
those experiencing IPV in the 
past 12"months, by study arm at 
second follow-up

a Chi-square tests for association. Significance at p < 0.05
b Including physical, sexual or emotional
c Yes to any of following categories: followed up on referral, left partner, told someone, or went anywhere 
for help

Total (%) Control (%) Intervention (%) P-valuea

Women reporting any violence in past 12  monthsb N = 241 N = 134 N = 107
"Followed up on referral
""No 89.0 92.2 85.2 0.095
""Yes 11.0 7.8 14.8

"Left partner
""No 66.1 73.5 57.1 0.191
""Yes 33.9 26.5 42.9

"Told someone
""No 83.9 85.4 82.0 0.559
""Yes 16.2 14.6 18.0

"Went anywhere for help
""No 91.2 94.1 88.2 1.00
""Yes 8.8 5.9 11.8

"Any of  abovec

""No 69.1 73.8 63.6 0.088
""Yes 30.9 26.2 36.4

Women experiencing physical and/or sexual  
violence in past 12 months

N = 145 N = 79 N = 66

"Followed up on referral
""No 86.0 89.8 81.8 0.163
""Yes 14.0 10.2 18.2

"Left partner
""No 57.5 70.0 45.0 0.100
""Yes 42.5 30.0 55.0

"Told someone
""No 79.1 81.4 76.8 0.354
""Yes 20.9 18.6 23.2

"Went anywhere for help
""No 88.5 91.7 85.7 1.00
""Yes 11.5 8.3 14.3

"Any of  abovec

""No 62.3 69.5 54.6 0.073
""Yes 37.7 30.5 45.5
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The study illuminated some important questions for 
future evaluations. One is whether it would be better to ran-
domize at the cluster (health facility) level as opposed to the 
individual level. While this would help avoid spillover, it too 
carries drawbacks as health facilities di!er from one another 
on a host of characteristics that could bias results. While 
randomization should take care of that to some degree, it 
does not always do so in practice. Second, the fact that a 
substantial proportion of women who did not disclose IPV to 
their HTS counselor but subsequently acknowledged experi-
encing violence during the survey is interesting. A possible 
explanation is that the IPV counseling during the HTS ses-
sion prepared the woman and even though she was not ready 
to disclose during HTS, she had a little time to process it and 
thus felt more comfortable disclosing IPV when asked in the 
interview. Indeed, data from Feder and colleagues shows 
that women tend to want to deal with the issue at their own 
pace [15]. Research to determine why this happened could 
provide useful insight for future research and interventions. 
For example, if asking women about their IPV experience 
multiple times facilitates disclosure, discussing IPV could 
be built into all of a woman’s ANC visits, not just her first 
ANC visit for a pregnancy.

The pilot intervention—using simple tools and counselor 
training and support—demonstrated some significant posi-
tive intermediate e!ects, as well as encouraging exploratory 
results, despite adding only 6.5"min to HTS counseling time. 
Six and a half minutes is not a small amount of time in high-
volume clinics, indeed providers at KNH expressed concern 
about the added time given their client load. Nonetheless, 
they all still viewed the intervention as worthwhile and in 
many HTS clinic settings such an intervention may be easily 
scalable. While UNAIDS reports progress towards achiev-
ing the 90–90–90 treatment targets, stretching the final mile 
will entail enhancing clinical services to address structural 
factors such as IPV that hinder HIV treatment initiation and 
adherence. Knowing whether a woman is experiencing IPV 
can allow for better tailoring of the HIV counseling session 
to her situation—including how best to immediately start 
and stay on ART should she fear her partner’s reaction—but 
it also o!ers the opportunity to provide immediate support to 
her. Such immediate, “first-line” assistance for IPV includes 
being non-judgmental and supportive; listening carefully 
and empathetically; and helping her access information 
and legal, social, and health resources, including, if indi-
cated, trauma counseling and post-exposure prophylaxis [8]. 
Findings from this study suggest—though the study was not 
powered to determine—that in addition to providing more 
appropriate care, there are potentially positive health and 
behavioral benefits to including IPV/power in HTS coun-
seling. A larger study, incorporating lessons from this pilot 
is warranted.
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Abstract
Early identification of people living with HIV (PLHIV) and subsequent engagement into HIV treatment is a key to reducing 
HIV-related illness, HIV-related deaths, and HIV transmission through universal test and treat approaches. With the scale-up 
of antiretroviral therapy (ART) programmes, counselling that is provided immediately after the diagnosis of HIV (post-test 
counselling) is well placed to facilitate linkage to care and ART initiation. We sought to assess whether the current delivery 
of post-test counselling in a routine HIV programme was aligned with the goals of universal test and treat as articulated 
in local and international HIV testing service guidelines. We analysed transcripts of 40 post-test counselling sessions for 
HIV-positive clients, performed by 34 counsellors in ten public sector health facilities in the Ekurhuleni District of South 
Africa. We used thematic analysis to identify key aspects of counselling techniques and content provided to the client. We 
identified five key themes of counselling messages: (1) specific behaviour changes that are required to maintain or improve 
health when living with HIV, (2) the benefits of ART, (3) behaviour changes required for ART to be e!ective, (4) the need 
for clients to disclose their HIV status, and (5) a need for caution with ART due to a wide range of severe side e!ects. The 
counselling sessions were highly didactic, which limited the opportunities for clients to express concerns or counsellors to 
address client’s needs during the counselling session. Based on our observations, a substantial re-adjustment is needed to 
deliver best-practice counselling. This may include a combination of digital media-based counselling, counselling scripts, 
and truly client-centred counselling for a sub-set of individuals who are at risk of not linking to care, or not initiated ART 
within a specified period.

Keywords HIV"· South africa"· Counselling

Introduction

Early engagement in HIV care and treatment services fol-
lowing HIV diagnosis is a key to reducing HIV-related ill-
ness and death, reducing HIV transmission, and improving 
the quality of life for people living with HIV (PLHIV) [1–4]. 
Over the years, the World Health Organisation (WHO) has 
regularly revised its recommendations on when PLHIV 
should start antiretroviral therapy (ART). In 2015, WHO and 
other global and national bodies, including the government 
of South Africa, endorsed polices to provide ART to all peo-
ple living with HIV and to reduce the time between HIV 
diagnosis and ART initiation [5, 6]. Despite the considerable 
progress in ART scale-up, the proportion of people diag-
nosed with HIV who promptly engage in HIV care (com-
monly referred to as ‘linkage-to-care’) remains suboptimal 
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[7, 8]. Globally, 79% of PLHIV know their status, but only 
62% of those diagnosed are receiving ART [8]. Similarly, in 
South Africa, a country with the largest HIV epidemic, 85% 
of PLHIV in 2017 were aware of their status, but only 71% 
of these were receiving ART [9].

The role of HIV testing services (HTS) in the HIV epi-
demic response has evolved from the time of limited avail-
ability of ART to the current era of universal test and treat 
(UTT). Early in the HIV epidemic response, HTS had an 
HIV prevention focus and was often delivered through vol-
untary counselling and testing (VCT) sites set apart from 
health facilities [10, 11]. The role of VCT on HIV preven-
tion was based on the premise that behaviour change com-
munication provided as part of post-test counselling could 
lead to changes in sexual behaviours among those testing 
HIV-negative. Also, people with newly diagnosed HIV were 
encouraged to change their sexual behaviour to place their 
sexual partners at lower risk of HIV infection [12–14]. As 
a result, risk reduction counselling formed the core of HIV 
pre- and post-test counselling. Additionally, health messag-
ing for those testing HIV-positive focused on ‘healthy eat-
ing’ and ‘active lifestyles’, as approaches for maintaining 
health [15].

With the scale up of ART over the years, WHO has 
revised its guidelines to emphasise both quality and e!-
ciency in HIV counselling [16, 17]. In 2007, WHO recom-
mended reducing pre- and post-test counselling to essential 
core elements (including ART access, client-centred inter-
viewing, and providing information necessary for informed 
consent) to allow for e"ective and narrowly targeted coun-
selling [17] and shifting the delivery of testing to an opt-out 
approach. Subsequent recommendations included task shift-
ing of testing, the option to use brief group pre-test coun-
selling and “brief health information” for those who test 
negative. The recommendation for those who test positive 
is to provide “client-centred” counselling that focuses on 
immediate concerns. The WHO Consolidated Guidelines of 
HIV testing services specifically state: “All post-test coun-
selling should be “client-centred”, which means avoiding 
formulaic messages that are the same for everyone regard-
less of their personal needs and circumstances. Instead, 
counselling should always be responsive to and tailored to 
the unique situation of each individual or couple” [16]. The 
2019 update specifically recommends “concise” counselling 
focused on the importance of ART [18]. Potential concerns 
with routinizing testing and stream-lined pre and post-test 
counselling and a focus on ART is a failure to respect patient 
autonomy and to adequately address potentially substantial 
psychosocial consequences of a new HIV diagnosis.

Similar to other health communication strategies, for post-
test counselling to be e"ective, it should be responsive to 
and built around client personal needs and circumstances—
commonly referred to as “client-centred” counselling [16, 

18, 19]. Client-centred counselling techniques, such as moti-
vational interviewing and strengths-based counselling, can 
assist a client in identifying how to align the benefits of ART 
to their life goals [19–21]. These techniques may be most 
e"ective when the counsellor demonstrates an understand-
ing of how the value-cost balance influences decisions to 
engage in HIV care. This balance may be the critical factor 
for linkage-to-care and retention on ART [22, 23]. Within 
this balance, linkage-to-care is more likely when a person’s 
perceived value of medical care exceeds the costs of engag-
ing in medical care; whereas, when the perceived costs of 
engaging in medical care exceed the anticipated value, link-
age-to-care may not occur [24].

We sought to describe post-test counselling communica-
tion techniques and content related to linkage-to-care and 
ART initiation among clinic attendees diagnosed with HIV 
during routine HTS in public sector health facilities in South 
Africa. Specifically, in this analysis, we sought to describe 
key aspects of counselling techniques and content provided 
to the client during post-test counselling sessions with HIV-
positive clients.

Methods

Study Setting

This study was embedded in a larger study which sought 
to characterize missed opportunities and current constraints 
on delivering HTS in ten public sector health facilities in 
the Ekurhuleni District of South Africa (SA). It was con-
ducted from March 2017 to August 2018. The study sites 
consisted of six primary health care centres (PHC), three 
community health care centres (CHC) and one district-level 
hospital. Facilities were selected in coordination with the 
district Department of Health to achieve geographic diver-
sity. All facilities had dedicated HIV counselling and test-
ing personnel (lay counsellors) and routinely provided HTS 
free of charge according to the South Africa National HIV 
counselling and Testing Guidelines [25]. Under these guide-
lines, healthcare providers were encouraged to o"er HTS to 
a person attending healthcare facilities as a standard com-
ponent of medical care. All persons diagnosed with HIV 
in South Africa were eligible to start antiretroviral therapy 
(ART), regardless of the clinical stage [26]. All counsel-
lors included in this analysis had received HTS counselling 
training to qualify to work as counsellors. After half of the 
recordings were completed, we reviewed transcripts and 
identified areas for improvement in counselling. The study 
team worked with trainers to develop and provide a one-day 
counseling refresher training. All the counselors involved in 
this study received the training.
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Data Collection

For this study, we audio-recorded 160 post-test counsel-
ling sessions; 48 (30%) among male clients and 112 (70%) 
among female clients. Of these, 40 sessions (25%) were with 
participants who had an HIV-positive test result (equally 
distributed across participating study sites). Enrollment 
was restricted to clients who underwent HIV testing at the 
selected study sites, ! 18"years of age and provided writ-
ten informed consent for participation. Informed consent 
for participating in this activity was obtained from both the 
counsellor and the client. Before providing consent, both 
counsellors and clients were informed of the goal to improve 
the quality of counselling, by identifying areas of strength 
and potential areas amenable to improvement. In the case of 
counsellors, study sta# had at least two consultative meet-
ings before commencing the study. The sessions were a dia-
logue outlining how the transcripts would be anonymized 
and reassuring the counsellors that study activities were not 
linked to any performance management systems. The coun-
sellors consented once for participation in this study (with an 
option of voluntary withdrawal, and re-consenting if willing 
to re-join). Informed consent was administered to clients 
before the pre-test counselling. To maximise confidentiality 
and encourage participation, we only collected information 
on the client’s sex. Counsellors who consented to participate 
in the study were trained on how to use the audio-recording 
device. None of the research sta# were present during the 
HIV testing encounter and post-test counselling sessions.

Data Analysis

All audio-recordings of the selected counselling sessions 
were translated from local languages into English and 
transcribed by trained sta# from the research team. Each 
transcript was checked by the initial transcriber against 
the original audio-recording for correctness. Thereafter, 
all transcripts were checked by the team leader who read 
both the transcript and the original audio recording of the 
counselling session. Two researchers (TM and CJH) read 
and summarised all transcripts to familiarise themselves 
with the counselling techniques applied and the content of 
health messages delivered during post-test counselling. All 
data were managed and analysed using NVivo 10™ (QSR 
International Pty Ltd., Melbourne, Australia, Version 10, 
2012). TM and CJH collaboratively developed a preliminary 
coding structure of broad codes based on two frameworks. 
We used the South Africa National HIV counselling and 
Testing Guidelines, as the coding framework for counsel-
ling technique and health message content provided to the 
client [25]. Briefly, guidelines for post-test counselling gen-
erally recommended using a client-centred approach. The 
core components of this approach were (1) open questions, 

(2) a$rmations, (3) reflections, and (4) summaries. Using 
the same HTS guidelines, we also explored the inclusion of 
core post-test counselling components; the medical mean-
ing of an HIV positive result; HIV as a chronic long-term 
condition; the medical benefit of ART to maintain or restore 
health and allow living a normal life; the recommendation of 
ART for all HIV-positive people; the prevention benefits of 
ART in reducing sexual and mother-to-child (MTC) trans-
mission of HIV; the importance of starting ART as soon as 
possible; and how disclosure to supportive family or friends 
can help with coping and treatment success. We also sought 
to distinguish between factual information, opinion, and 
factually incorrect statements in the coding of transcripts. 
In additional analyses, we applied the ‘value versus cost’ 
theoretical framework as the second coding structure [24]. 
Using this framework, we explored how the counselling con-
tent and techniques may have influenced the client’s percep-
tion of values and costs of engaging in HIV medical care. 
Both a priori coding structures were tested on a selection of 
transcripts and revised to ensure that they captured relevant 
patterns from the narratives with minimal overlap [27].

After assigning definitions to each broad code to ensure 
consistency in coding, TM and CJH applied the coding 
structure to a few transcripts, and where indicated, revised 
the codebook to ensure that the broad codes captured rel-
evant patterns from the client narratives with minimal 
overlap [27, 28]. Themes were further developed from 
the coded text, considering code frequency, connections 
between codes, and consistency with the text [27]. We 
purposefully framed and organised the themes to provide 
a pragmatic lens to identify opportunities for developing 
strategies to improve the content and delivery of post-test 
counselling sessions.

Results

Study Participants

A total of 45 counsellors across the ten facilities (range 4–6 
counsellors per facility) participated in the study; most were 
female (41/45, 91%), all were employed by the Department 
of Health and had worked as HIV counsellors for a median 
of 12"months [Interquartile range (IQR) 6"months, 2"years]. 
All counsellors had received training on counselling skills 
and on the HTS guidelines and the HIV treatment guidelines 
in use at the time of the study. Of the 45 counsellors, 34 
(76%) conducted at least one post-test counselling session 
in which a client was issued with an HIV positive result. Of 
the 40 clients with sessions that were analysed, 13 (33%) 
were male, and 27 (67%) were female. Post-test counselling 
sessions lasted a median duration of 15"min (IQR 7–20"min).
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Counselling Content

We identified five general themes related to counselling 
content:

• Specific behaviour changes are required to maintain or 
improve health when living with HIV.

• ART has potential benefits for health and preventing 
mother-to-child transmission (PMTCT).

• Specific behaviour changes are required for ART to be 
e!ective.

• The need for clients to disclose their HIV status.
• Vigilance is required when starting ART due to a wide 

range of potentially severe side e!ects.

There were no notable di!erences in counselling con-
tent or technique by counsellor’s sex, client’s sex, clinic, or 
before and after the one-day refresher training; therefore, we 
combined results in the analysis. Table"1 contains additional 
participant quotes referenced in the text.

1. Specific behaviour changes “necessary” to maintain 
or improve health for people with HIV

  Counsellors listed behaviours required to maintain or 
improve health when living with HIV. These behaviours 
focused on avoiding some foods and eating other foods, 
drinking eight glasses of water daily, exercising regu-
larly, and getting plenty of sleep. Messages related to 
nutrition were uniformly directed at the need to increase 
vegetable consumption and to reduce or eliminate fatty 
foods and sometimes to eliminate spicy foods (Quotes 
1.1–1.4). The stated benefits of the recommended foods 
and changes in diet were diverse: improving diges-
tion, cleansing the gut, helping to fight infection, giv-
ing energy, and avoiding weight loss. One counsellor 
explained these food requirements as follows:

 “The important thing is changing your lifestyle. 
On food, you need to take lots of fruits and fresh 
vegetables; they will help to fight other infections 
in your body. You must also take brown rice, 
brown bread, pap and samp; they will help to give 
you energy. And then you must eat beans, lettuce, 
chicken, fish, and eggs, they will help to build 
your body, and they also will keep you strong. 
And then you must take butter, peanut butter, nuts, 
cooking oil and fresh milk, they will help you to 
stop losing weight, and they will also give you 
energy. You must also take yoghurt and milk they 
will help you with digestion. Again, you must take 
eight glasses of water.” - Counsellor

  Some of the counsellors sought to address the poten-
tial financial impact of diet changes by briefly describing 
lower-cost foods compatible with HIV. This was done 
either in response to a client question (as below) or in 
anticipation of such concern.

 Client: “As you speak about eating the right food. 
If I do not have the right food, what must I do?” 
Counsellor: “By the right foods, I don’t mean 
expensive food. Cabbage from street vendors is 
five rands. You can eat that cabbage. Beetroot is 
also five rands. Carrots are also five rands. Try to 
have one vegetable in your plate every day and 
drink water, two litres a day which is about eight 
glasses of water.”

  One of the few client questions demonstrated a poten-
tial cost of diet change beyond the direct financial cost: 
a need to disclose HIV status to make the listed food 
changes promptly.

 Client: “It will take some time for me to adjust 
from the food that I am eating to the food that I am 
only supposed to eat. It will take me some time.”

 Counsellor: “Why is it that it will take you some 
time?”

 Client: “I don’t know where to start with the 
woman that I live with. I do not know how I will 
start the topic. I am stressed about where I will 
start, although I must tell her?”

 Counsellor (after the client had highlighted other 
concerns with disclosure): “Sometimes it is bet-
ter to tell a person, find a way to tell her as early 
as possible. Indeed, people do not react the same 
way, maybe she might be scared but she will even-
tually understand that it is something that you did 
not get currently. Again no one asks for HIV, no 
one wants it. The important thing is that when 
you have HIV you have to move on as life does 
not stay still. Everything must continue the way it 
was.”

2. The Benefits of ART 
  In most counselling sessions, the conversations on 

the value of ART were limited to general statements 
that living with HIV was no longer a ‘death sentence’ 
because of the availability of ART (Quotes 2.1–2.6). In 
one typical example, the counsellor explained:

 “There is no grave for an HIV positive person. It 
is only the person who wants to die who would be 
killed by HIV. Yes, before the introduction of HIV 
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Table 1  Selected participant quotes by counselling message themes

1. Specific behaviour change “necessary” to maintain or improve health for people with HIV
Required diet changes for people living with HIV 1.1. “…And then you will have to eat healthily, don’t eat food with a lot of oil, do 

not eat deep-fried food, ensure that your food has vegetables when you prepare 
it, make sure that you eat at least one fruit a day.”—Counsellor

1.2. “You have to eat the right food. You eat vegetables and fruits and drink water 
every day. You are going to stop drinking alcohol.”—Counsellor

1.3. “…The only food that we don’t eat is that which cleanses the gut. Not that 
you should not eat, you can eat occasionally. There are some people when they 
eat spinach, it cleanses the gut, and you will find them regularly eating because 
they love it, and whenever they eat the spinach, it cleanses their gut. And there 
are people when they eat pap (staple food) and milk; they cleanse the gut. You 
do not eat such food. You eat occasionally.”—Counsellor

1.4. “From today you need to watch what you eat. Eat vegetables, eat fruits. When 
I say you should eat vegetables, I am not saying you must get home and tell 
them that you must eat at vegetables, they said I should not eat meat or pap (sta-
ple food). What I am saying is that you need to eat vegetables at least two times 
a week. Vegetables are nutritious so you will be helping the pill to fight o! the 
virus so that the body soldiers can come alive. The pill assists the body soldiers. 
You have to assist the pill by eating vegetables and fruits.”—Counsellor

The benefits of ART 
General framing of the benefits of ART towards longevity 

and maintaining a high quality of life
2.1. “If you are positive, know that the only thing that will keep you alive is the 

ARVs only.”—Counsellor
2.2. “Take a deep breath and say whatever you want to say (Silence). You know 

very well that there are people who are HIV positive and they are healthy. It 
is not a life sentence this thing. It is not a death sentence. It is not a death sen-
tence; you can live well with ARVs.”—Counsellor

2.3. “…If you take your treatment properly, you stay normal, but if you stop the 
treatment and default, you are going to get AIDS. When you have moved into 
AIDS, it is going to be di"cult. Everyone will see that you are ill, but if you 
take your pill properly, no one is going to see that you are ill. You can work and 
do anything you want.”—Counsellor

2.4. “HIV does not mean that you have to stop things that you used to do. Just live 
a healthy lifestyle, use condoms, take your treatment, and continue with your 
life. HIV does not stop anything. Your life does not stop today because you are 
HIV positive. Ok?”—Counsellor

2.5. “There is no grave for an HIV positive person. It is only the person who 
wants to die who will be killed by HIV. Before treatment was available, yes, 
people died of HIV, but now that there is treatment, life goes on.”—Counsellor

2.6. “I beg you, don’t harm your body. You may end up feeling stigmatised and 
being afraid to look at other people. I would like to see you maintain the way 
that you are, even when you start with treatment. Seeing you not getting sick 
and being able to take your treatment well. Do you want it (HIV) to knock you 
out with shingles, give you scars?”—Counsellor

General framing of ART benefits concerning CD4 count and 
viral load

2.7. “ARVs help with your CD4 count and your viral load will go down.”—Coun-
sellor

2.8. “ARVs will help with bringing your CD4 count up and bringing your viral 
load down. Isn’t it?”—Counsellor

2.9. “The ARVs will help your CD4 count to go up and your viral load to go 
down. Those are the benefits of ARVs, isn’t it? And then it will also help with 
reinfection so that HIV does not multiply.”—Counsellor
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Table 1  (continued)

Benefits of ART in pregnancy 2.10. “Now that you are positive, today you are going to start with treatment so 
that you can protect the baby from HIV. Also, it is possible for a mother that is 
HIV positive to have a baby that is HIV negative.”—Counsellor

2.11. “When you start with treatment today, it will build up your immune system 
to position the virus in one place so that it doesn’t multiply every day. As long 
you take your pills every day and at the same time and use a condom when you 
have sex the virus will not replicate. The immune system goes up. It becomes 
strong. The baby gets protected, and the baby will be alright. That means it is all 
in your hands to protect the baby to be alright?” – Counsellor

2.12. “Now that you are positive, today you are going to start with treatment so that 
you can protect the baby from HIV, and it is possible for a mother that is HIV posi-
tive to have a baby that is HIV negative.”—Counsellor

3. Essential behaviour changes required for ART to be e!ective
Required lifestyle changes 3.1. “And when you take these pills, make sure that you don’t take alcohol so that 

the pill helps you well. Make sure that you don’t take alcohol.”—Counsellor
3.2. “And please, please, please, no smoking, no alcohol, no using syringes no 

drinking medicine from traditional healers, please I beg you. I am not com-
manding or imposing. We are advising each other.”—Counsellor)

3.3. “The medication that you are going to take is a!ected by other things. If you 
are drinking alcohol, it counteracts with it because alcohol is strong. It will neu-
tralise the medication. Stop drinking (alcohol), stop smoking drugs, any drug, 
you don’t use any drug.”—Counsellor

3.4. Counsellor: You bought a packet of 20 (cigarettes), and you have five left?
Client: Yes, from yesterday morning
Counsellor: No bhuti (brother) you smoke too much; you need to reduce the 

levels of your smoking. Do you know that the virus target where there is more 
damage in your body?

Scheduling when to take ART 3.5. Client: So how does it work?
Counsellor: If you drink it at 8 (pm) it must be like that. You drink them only at 

night
Client: Only at night?
Counsellor: Yes, if you drink them at 7"pm it must be 7"pm. if it is 8"pm it must 

be 8"pm. Do not change the time, because if you change the times, the medica-
tion will not be able to work its work in your body. Because they help with your 
body soldiers to go up and your viral load to go down. Do you know viral load?

P: No
3.6. “You are supposed to take them at the same time. You will choose your time. 

If you choose seven, it must be seven. If you choose eight, it must be eight and 
what you need to know is that the pills that you are going to start taking have 
side e!ects.”—Counsellor

3.7. Counsellor: As long as you take your tablets at the same time; every day. 
Like you have said that you do not miss days as you have said, isn’t it? Every 
day you take the pills at the same time. When you miss your pills, what is going 
to happen?

Client: You are getting hurt. You are inviting illness because the virus will go up
Counsellor: Yes, the virus will go high, and the CD4 count goes where?
Client: Down
3.8. “And then again when you are going out thinking that you will come back in 

time to get your treatment and it happens that you do not come back on time, 
you end up getting home before or after nine. It’s better to drink it late than not 
to drink it at all.”—Counsellor

3.9. “When you take your medication at 8 (pm), and your sister calls you to come 
and visit, and maybe you return before or after 9 (pm) and your time to take 
your medication has passed, as soon as you get home you must still drink your 
medication. It is better to drink it late than not to drink it at all. Timing is criti-
cal because no one is perfect, isn’t it?”—Counsellor
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Table 1  (continued)

Misinformation on condoms and replication of the virus 3.10. “Viral load is the amount of virus in your body. When you take ARVs, they 
suppress the virus, they bring it down, and your CD4 count goes up, but only 
when you drink them well, and you use condoms. Because I said if you do not 
use condoms, the virus multiplies.”—Counsellor

3.11. “Now that you have tested you have to accept that you have this virus, and 
when you have sex use a condom because the more that you don’t use a con-
dom, the more the virus multiply.”—Counsellor

3.12. Counsellor: For you to be protected, you need to use a condom as you also 
mentioned that you heard from the radio that when you are not using protection, 
what do you do?

Client: You multiply the… (client trying to remember)
Counsellor: You increase the viral load in your body. What happens if you do not 

use the protection?
Client: You increase the viral load
3.13. “Use a condom always when you have sex because when you don’t use a 

condom while taking the pills, they are not going to work for you those pills.”—
Counsellor

3.14. “Viral load is the amount of virus in your body. When you take ARVs, they 
suppress the virus, they bring it down, and your CD4 count goes up, but only 
when you drink them well and you condomise. Because I said if you do not use 
condoms, the virus multiplies.”—Counsellor

3.15. “And as from now on you have to use condoms no matter what because the 
viral load will increase instead of going down although you are taking treatment 
if you don’t use a condom every time you have sexual intercourse.”—Counsel-
lor

4. Disclosure
Counsellor prescriptions on who clients should disclose to 4.1 “There must be someone that you tell, especially at home because it will be 

di!cult when you need to drink your treatment if people at home do not know. 
Do you know how painful it is to drink your treatment under the table [secre-
tively]? You end up doing the wrong things, your family will not abandon you, 
instead, they will support you, they will give you love. There are friends who 
can do that. I am not saying you should not tell them, but I would not advise 
you much about friends, I prefer someone from home, someone that you trust. 
You know that there is a person that you know you trust, someone that you will 
disclose to.”—Counsellor

4.2. “When the time comes, take your treatment. There has to be somebody that 
you will disclose your status to, someone at home, not a friend. A friend can go 
gossiping about you, so someone at home. Who do you stay with at home?”—
Counsellor

4.3. “And another thing is that you need to have somebody to support you. I pre-
fer someone that you are living with at home. If you had a husband, I would say 
tell your status to your husband. But first, you need to accept and be ok. “

Less prescriptive discussions on who clients should disclose 
to

4.4. “And also you have to tell someone about your status, it can be your friend, 
any family [member] or colleague or whoever as long as you trust that person, 
tell them so that they support you. Do you understand?” – Counsellor

4.5. Counsellor: So, is there someone who is going to support you who are you 
going to tell if your results come out positive?

Client: The person I am going to tell is in Pretoria
Counsellor: In Pretoria? Are the people you are going tell, your family members?
Client: Yes, it is my family because they are my husband’s family. Even now, 

they are the ones who were encouraging me to test
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treatment, people died of HIV but now that there 
is treatment. Life goes on.” - Counsellor

  Counsellors also sought to describe the general bio-
medical benefits of ART in terms of preventing damage 
to the immune system and controlling the multiplication 
of the virus (Quotes 2.7–2.9). However, the benefits of 
ART in reducing the risk of HIV transmission to sexual 
partners (i.e. treatment as prevention) were not men-
tioned in any of the post-test counselling sessions. Ben-
efits of ART that went beyond maintaining health were 
only listed in the context of PMTCT (Quotes 2.10–2.12).

3. Essential behaviours required for ART to be e!ective
  Some counsellors either directly stated or strongly 

implied that specific behaviours were incompatible with 
ART. Specific behaviour changes needed prior to ART 
initiation included the cessation of smoking or drinking 
alcohol (Quotes 3.1–3.4). The need for these changes 

was generally justified as incompatibility between 
smoking and drinking alcohol and ART itself, rather 
than potential adherence considerations with alcohol or 
general health problems from smoking. The following 
quote is illustrative:

 “The medication that you are going to take coun-
teracts with other things. Alcohol is strong and 
neutralises the medication. So, stop drinking 
(alcohol), stop smoking drugs, any drug, you don’t 
use any drug.” - Counsellor

  Clients were also told they should make changes to 
their daily routines to assure taking ART at the same 
time each day. While this may be a reasonable sugges-
tion to help with ART adherence, the changes to routine 
and need for taking ART at the same time each day, were 
at times, presented as a necessity for ART to work rather 

Table 1  (continued)

5. The inevitable and severe side e!ects of taking ART 
Side e!ects of ART 5.1. “And then there are other (side e!ects) that when you see them you must 

come to the clinic. Side e!ects such as thrush, swollen feet, when your eyes turn 
yellow it means that you have a liver problem and then a headache that does 
not stop. You should come to the clinic and report that since I started taking 
treatment this is what I have been experiencing. And then if it is vomiting and 
feeling dizzy, these are things that will happen for a few days and they will pass 
because the treatment will be getting used to your body. And then let’s say you 
drink your pills and then you vomit, when you are done vomiting, sit down, 
take a deep breath and then drink water after two to three minutes try to drink 
another pill again…”—Counsellor

5.2 “ARVs have side e!ects. You may experience the side e!ects, or maybe you 
will not experience them. Also, there are those side-e!ects which when they 
appear, you need to come to the clinic immediately. For example, rash, eyes that 
turn yellow, which are an indication of a liver problem, when your feet get swol-
len or a severe headache you come to the clinic since you will be on ARVs. And 
when you feel dizzy, that will happen for a few days, and then it will stop. And 
then vomiting, you will vomit and if you do, sit down, take a deep breath, and 
then relax, drink water then after two to three minutes, try again. Think about 
the time you vomited and ask yourself if it was before or after your meals. What 
is causing the vomiting, then you take it from there. You will know that this pill 
treats me well when I have eaten or when I have not eaten.”—Counsellor

5.3. “Someone will have side e!ects. I do not know how I can put it in isiZulu 
(local language), someone else might develop a rash after drinking them, 
someone else may vomit. Yet, another person might get diarrhoea after drinking 
the medication. It does not mean that you should stop taking medication when 
you see all these things happening to you. You should not say that “the pill is 
making me sick”. This pill works, and I am asking you to please stick to the 
pills.”—Counsellor

5.4. Counsellor: But it (side e!ects) is not going to happen for the rest of your 
life. It will be for that small period where it made your dizzy and nauseous. 
Maybe feel like vomiting and feeling tired, but once your body gets used to the 
treatment, it becomes alright

Client: I will feel like vomiting and dizzy
Counsellor: Yes, for the time being when you start, but some people do not expe-

rience like that as our bodies are not the same
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than just an adherence aid (Quotes 3.5–3.7). Some coun-
sellors were less prescriptive and acknowledged poten-
tial challenges and described some flexibility in dosing 
(Quote 3.8–3.9). One counsellor explained:

 “And then again, if you take your treatment at 8 
(pm), and you go somewhere telling yourself that 
you’ll come back and drink your medication, but 
you end up getting home after 9 (pm). As soon as 
you get home, you must take your medication it 
is better to drink it late than not to drink it at all, 
alright, mama.” - Counsellor.

  Nearly all sessions included misinformation on ways 
to maintain health and a normal CD4 count. This misin-
formation often occurred ahead of or in place of infor-
mation on ART. The most commonly described method 
for maintaining health was to use condoms consistently. 
Condom use was presented in nearly all counselling ses-
sions as essential to prevent HIV-related complications, 
CD4 decline, and HIV reinfection. In some sessions, 
condom use supplanted the health benefits of ART. A 
common message was that the failure to use condoms 
would lead to a weak immune system (CD4 count 
decline) and could lead to non-suppression of the HIV 
viral load—essentially making ART ine!ective (Quotes 
3.10–3.15). For example, one counsellor explained:

 “Sometimes, when you are taking pills, and you 
do not use a condom - it will be like doing noth-
ing. The most important thing is that you must 
always use a condom and on the other hand you 
take the pills.” Counsellor

4. Disclosure
  In most sessions, counsellors stated the importance for 

clients to disclose their HIV-positive diagnosis. How-
ever, directives were mostly given without exploring 
any perceived value or barriers by the client in disclos-
ing their status. Counsellors stated general benefits of 
disclosure such as the opportunities for clients to take 
their medication openly without hiding, clients receiving 
reminders on when to take treatment, and the potential 
for emotional or financial support.

  Counsellors used di!erent approaches for their cli-
ents to identify who they would disclose to. In several 
sessions, counsellors were prescriptive on whom they 
preferred their clients to disclose to. In these sessions, 
counsellors told clients to disclose to family members 
instead of acquaintances or friends—mostly to avoid 
gossip (Quote 4.1–4.3). In the following quote, the 
client’s response to the counsellor’s recommendation 
highlighted how the lack of dialogue and shared under-
standing of the client’s preferences led to misplaced 
counsellor recommendations:

 Counsellor: …Do you know what I prefer? I 
prefer someone from your family, you know your 
mother or your sister will not look down upon 
you.

 Client: I hear you.
 Counsellor: Never, they will not let you down. 

Instead, they will comfort you and support you!
 Client: I live with HIV positive people, I have got 

friends, so I do not think it will be a problem…I 
have this friend of mine. We are close. She has 
been taking treatment for close to ten years now. 
She is the one who encouraged me to come to 
the clinic…she didn’t want to judge me, the only 
thing she said was…”My friend, do you see me? 
I am not going to judge you, I am not going to say 
anything because I’m not a nurse, the only advice 
I can give you is that you must go and test and 
when you have tested, come back to me”…so I 
think she is the person that I can disclose to. “

  In other sessions (Quote 4.4–4.5) and as illustrated in 
the extract below, counsellors made attempts to be less 
prescriptive and allowed their clients to identify whom 
they were comfortable disclosing to:

 Counsellor: One other thing that is important as 
we are talking about positive things, you are going 
to create for yourself what we call a hand of safety. 
With this hand, you pick 5 people that you trust 
and out of these 5 people that you trust you are 
going to pick 1 person that you trust more. Then 
you will tell the one that you trust the most is the 
only one that you are going to tell about your situ-
ation because there ought to be someone that you 
tell but you are not forced it will all depend on 
you. There ought to be someone that you trust the 
most and tell them about your status to support 
because as a person living with HIV you do need 
a support system, you see. Who are you going to 
tell, that you trust? Client: My mother.

  Only a few counsellors explored their client’s self-
e"cacy to proceed with disclosure or identifying cli-
ent-perceived barriers to disclosure. Sessions which had 
these discussions were notable in their high levels of 
client-counsellor dialogue. The quote below is a rare 
example of dialogue between the counsellor and patient 
regarding disclosure:

 Client: …Even now I don’t know what I will say, 
because you understand I don’t know where I will 
say this thing comes from or what I will say to her, 
but at this time I will not even be pointing fingers 
because we have both been irresponsible. No one 
tried to stop the other concerning using condoms, 
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so she knows that I am here at the clinic today. 
She also knows about the sores that I have. She 
knows that obviously, I need to test so I’m asking 
whether I should tell her that the situation is like 
this, or do I bring her here and we test together? 
Counsellor: I cannot tell you what you must do…
but it’s up to you to see what should be suitable for 
you…whether you bring her or you explain to her 
that you were at the clinic: So as I was encouraged 
that shingles are linked with HIV, I tested and I 
found out that I am positive. You can either sit 
down with her or come with her to the clinic to 
test with her.

5. The inevitable and severe side e!ects of taking ART 
  ART side e!ects were generally stated either as a sub-

stantial danger or as something requiring understand-
ing and vigilance from the client. (Quotes 5.1–5.2). One 
counsellor explained:

 “Sometimes, it (ART) will make you dizzy. Some-
times you will have a rash. Sometimes you will 
have nightmares. Sometimes it will make you 
vomit. You will have bad dreams, and you will 
end up thinking that you are bewitched only to 
find that it is the medication that is doing that. 
You might have diarrhoea but just because you 
are experiencing these things it does not mean 
that you should stop taking your treatment and 
say that it is making you sick. No, you must con-
tinue, that thing (side e!ects) might happen for 2 
or 3"months.” - Counsellor

  In contrast, some of the counsellors presented more 
nuanced information on side e!ects and only as a pos-
sibility (Quotes 5.3–5.4).

 “Our pills have side effects, some of the side 
e!ects are rash, but they don’t do anything to other 
people; nothing at all. Someone else prefers to 
isolate themselves, someone else has nightmares 
when they are sleeping, others hallucinate, but 
these do not happen to everyone. You know that 
when you are drinking some pills, you feel like 
sleeping…these ones are the same as well. Is it 
not that people are di!erent, and the side e!ects 
are only for a certain period? You will not have 
them forever; you only have them when they are 
still getting used to your system.” - Counsellor

Counselling Techniques

The sessions were predominantly conducted as didactic 
information delivery characterised by lists of instructions (as 

encapsulated in several quotes described thus far). Instruc-
tions on “required” behaviour changes to adjust to the HIV 
diagnosis or for ART to be e!ective, came as blanket state-
ments because the counsellors did not ask about their clients’ 
current behaviour concerning the recommended health and 
wellness changes. Notably, counsellors failed to ask clients 
whether they drank alcohol or smoked tobacco, nor did they 
discuss how the ‘stopping’ would be achieved. Further, the 
need for behaviour change was generally explicit and imper-
ative: “The important thing is changing your lifestyle”.

After providing a series of instructions (sometimes with 
justifications), interaction with the client was usually lim-
ited to asking for an acknowledgement of comprehension. 
In one session, characterised by a heavily scripted approach 
to education messaging, the client voiced no recollection 
of what the counsellor had said on the topic—to which the 
counsellor provided the answer (albeit misinformation) and 
went on to provide even more health education messages.

Counsellor: So, I said what is the cause of coughing? 
Coughing can be caused by…?
Client: Coughing…can be caused…
Counsellor: Coughing can be caused by HIV, I told 
you before we got your results. Or you might be cough-
ing just because you sick. Which means you were not 
listening?
Client: Yes, I was not listening…
Counsellor: I said you must be coughing because you 
are sick of HIV and the flu will call it opportunist dis-
ease…
This highly didactic approach limited the opportunities 

for clients to participate in the counselling sessions. Due to 
minimal dialogue between counsellors and clients, we did 
not identify notable themes on how clients appraised the 
value of engaging in medical care or the perceived costs 
associated with engagement in care. Because of failing to 
identify client goals, counsellors routinely provided infor-
mation on PMTCT to women regardless of pregnancy status 
or intent. An example of describing PMTCT to one client 
started as follows:

Counsellor: Alright, thank you, my dear. When you 
want a child, you will get one.
Client: I do not want a child. I have got two kids 
already.
We identified two sessions in which counsellors had to 

deal with client resistance. The first was a client who was 
not ready to accept their HIV diagnosis. The counsellor 
took a confrontational approach and did not explore the 
problem to obtain new perspectives that form client-cen-
tred counselling. The extract below is illustrative:

Counsellor: What is wrong?
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Client: (Silence) I do not know; I ask myself how it 
happened. (Silence) Counsellor: I will accompany 
to the nurse if you are willing to have your blood 
taken.Client: Can I please do it on some other day 
when I am ready.Counsellor: You see denial. Which 
is wrong. Which is very, very wrong.
Client: (Sighs)
Counsellor: What is it that you still need to under-
stand love because the virus is in your body and it is 
continuing hunting your cells…
In the second example, the client also did not believe 

the HIV test results due to beliefs of non-exposure to HIV 
and was not willing to start ART. In this case, the coun-
sellor took a more client-centred approach and tactfully 
promoted the potential value of ART within the client’s 
narrative of long-term health issues without any notable 
relief. Despite the counsellor’s attempts, the client still 
refused to start ART and his wishes were respected by the 
counsellor.

Counsellor: …So I am saying will you give them 
(ARVs) a chance and drink them like you have been 
drinking the others, let us see what is going on. You 
say you have tried but nothing has worked. It may be 
helpful to see whether the government medication 
works because on the other side, the ones that you 
drank have not helped. Let us see how the govern-
ment ones will treat the pain, to see if it will go away 
or not. It will not help me if I fill in the lab form for 
you to go and draw blood if you will not take the 
ARV treatment after getting your blood results. We 
only open a file if you are willing to walk the journey 
with us, in other words, we will do as you request. 
We do not force anyone no, but you must think about 
it, imagine if your CD4 count result comes back say-
ing 0 or 20? Because from what I hear, you have 
been struggling with this for a long time, maybe your 
CD4 count is very low, you need to urgently get on 
treatment.

Discussion

In analysing 40 post-test counselling sessions for clients 
who tested HIV-positive, we observed a concerning pic-
ture of the content and delivery of post-test counselling in 
routine public sector HIV testing services in South Africa. 
Post-test counselling sessions were highly didactic, with 
counsellors seeking to instruct clients on needed life-
style changes, behaviour changes, and the range of severe 
possible side e!ects of ART. Further, little communica-
tion was focused on the benefits of ART to prevent HIV 

transmission, and erroneous health education messages 
often supplanted the potential value of ART.

The failure to engage with client’s concerns or goals, 
overshadowed by the dominance of lists of instructions 
from the counsellors, meant that client-centred counselling 
did not occur. Theoretical frameworks in medical soci-
ology suggest that when people experience unwanted or 
aversive life events, such as receiving an HIV diagnosis, 
they assess the potential threat of the event to what they 
value and the goals they desire to achieve. This is com-
monly referred to as the “significance” or the “situational 
meaning” of the diagnosis [29, 30], and has been shown to 
influence whether clients seek medical care services and 
the timeliness in doing so [31, 32]. However, the value 
that clients place on ART is not always apparent when 
counsellors: fail to engage with client’s concerns or goals; 
deliver messages that contain misinformation, or supplant 
the value of ART. Therefore, health communication that 
reassures of the continued possibility to achieve life goals 
and non-infectivity with an undetectable viral load could 
be part of motivational interviewing to introduce more 
immediate value for asymptomatic individuals who are 
prone to discounting the future benefits of ART.

Listing of behaviour changes required in the setting of 
HIV diagnosis, including changes to diet, smoking, drink-
ing alcohol, and exercise, perpetuate HIV exceptionalism 
and may increase client perceived costs of ART initia-
tion [33, 34]. Further, prescriptive messages by counsel-
lors on who clients needed to tell about their HIV status 
and an overemphasis of ART side-e!ects, might have also 
inflated client perceptions on the costs of engaging in HIV 
care, resulting in some clients deferring ART initiation 
or disengaging from care in the early months following 
ART initiation. This view is supported by Shippee et"al., 
who highlight how the imbalances between the patient 
workload (i.e. demands of treatment, self-care, or general 
life adjustments) and the capacity of patients to handle 
these demands, may lead to poor care engagement out-
comes [35]. In light of our findings, there is an urgent 
need for counsellors to be trained on appropriate “fram-
ing” of health education messages [36]. As South Africa 
moves to roll-out ART regimens containing dolutegravir, 
well-framed health education messages will be required to 
balance side-e!ects linked to the drug and its key benefits 
such as improved tolerability and an increased barrier to 
resistance [37].

Some researchers argue that some sub-Saharan Afri-
can societies and cultures respond well to paternalistic 
approaches of healthcare service delivery, resulting in 
favourable care engagement outcomes [38–40]. In other 
instances, patients may lack the self-e#cacy to challenge 
propositions made by healthcare providers and disengage 
from care to avoid reproach if they struggle to fulfil all the 
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required changes. Our findings highlighted two examples 
where clients were vocal about their appraisal of the HIV 
diagnosis and counsellors responded to the clients’ non-
acceptance of the HIV test result. A better grasp of moti-
vational interviewing skills would help these counsellors 
to support these clients, including approaches to minimise 
defensiveness or resistance—“rolling with resistance” or 
“managing discord” [20].

We are unaware of any similar work using qualitative 
methods to describe post-test counselling among clients with 
a positive test result in the current UTT era. One study using 
a combination of direct observations and audio-recordings 
reported on the processes of HIV counselling and testing 
(e.g. description of the testing process) and the nature of 
the counselling (e.g. probing was used in 30% of sessions). 
This study also described that South African guidelines were 
not well adhered to in delivery of post-test counselling, but 
did not describe the content [41]. Several studies have used 
interviews conducted after HIV testing to assess quality [42, 
43]. An evaluation of the quality of counselling provided 
by a highly trained group of HIV counsellors employed as 
part of a randomised trial reported excellent delivery of 
content and client satisfaction with intensive didactic train-
ing, a four-month in-service training, and ongoing oversight 
[44]. That study suggests that with dedicated and intense 
resources, a high level of quality can be achieved.

If our sample of 34 counsellors at 10 clinics in a single 
district is representative of overall post-test counselling in 
South Africa and the region, it may be that much of counsel-
ling is counter-productive to the aims of UTT and same-day 
initiation of ART. Although counselling is often viewed as 
an essential component of providing HIV testing and ini-
tiating ART in low to middle-income countries, evidence 
to guide post-test counselling content to best support the 
HIV care continuum is lacking [45]. The best evidence on 
counselling, particularly strengths-based counselling, is 
from studies of longitudinal counselling sessions starting at 
a time after HTS [19, 46, 47].

Strengths of our study include audio-recording of actual 
counselling sessions with the recording starting before 
obtaining test results, the inclusion of a substantial number 
of counsellors and performing the study during routine care 
at public clinics. We believe that our approach has led to 
findings that are likely representative of the post-test coun-
selling occurring in many public clinics in South Africa and 
possibly elsewhere in sub-Saharan Africa. Another strength 
is the use of specific frameworks in coding and analysing the 
counselling transcripts. We also note potential limitations. 
One is that the counsellors or clients may have changed 
behaviour in the presence of the digital audio-recorder. It 
is possible that counsellors switched from a client-centred 
approach to more of a didactic approach due to the presence 
of the audio-recorder to impress the research team with their 

comprehensiveness. We believe that this is unlikely because 
the audio-recording started early during an HTS session, 
before pre-test counselling, and the recording device was 
placed to the side (on a cupboard) allowing for the counsel-
lor and client to easily ignore the presence of the recording 
device by the time post-test counselling occurred. Lastly, 
we did not collect qualitative data from the counsellors to 
explore factors which influence the content delivered dur-
ing post-test counselling, including the nature and specific 
content of training received, and their perceptions on the 
level of client engagement during the sessions. This an area 
we recommend for further research.

In conclusion, our findings should lead implementers to 
assess their post-test counselling delivery and to lead poli-
cymakers and researchers to interrogate the current role and 
e!ectiveness of post-test counselling. In its current form, 
post-test counselling appears to undermine the anticipated 
benefits of ART in reducing HIV transmission and may 
negatively a!ect the demand for ART by those who need 
it. We also acknowledge that beyond the individual-level 
competency of counsellors, contextual factors such as the 
rationalisation of limited counselling rooms, the large num-
ber of clinic attendees requiring HTS services, or the pres-
sure of same-day ART, can predispose counsellors towards 
didactic and scripted approaches to accelerate the counsel-
ling process [41, 48, 49].

Based on our observations, a substantial re-adjustment 
is required to deliver best practice counselling aligned with 
WHO Guidelines. It is unclear whether additional training 
or the quality assurance recommended in WHO Guidelines 
is su"cient to meet content and delivery goals. A greater 
readjustment may be needed to achieve the HIV care goals 
of post-test counselling for those testing positive. This may 
include digital media-based counselling provided through 
interactive media or counselling scripts to increase the 
validity of health information and assure that counsellors 
communicate priority messages. A highly trained cadre of 
professional counsellors who consistently provide best prac-
tice counselling could be available to a subset of individuals 
who do not link to care or initiate ART within a specified 
period. Further studies and policy approaches are needed 
to characterise what works for post-test counselling and to 
assure quality delivery of this counselling to best support the 
HIV care continuum.
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Abstract 
 
Introduction: The cost and challenges of identifying the remaining people with HIV who do not know their status is 
increasing. Given constraints on programme resources and the desire for higher testing yields, many HIV programmes 
are using screening tools based on symptoms, testing history, demographics and other risks to inform decisions about 
who receives HIV testing. To better understand these tools and their potential risks and benefits, we conducted a 
scoping review synthesizing the contemporary literature and programmatic use of screening tools in HIV Testing 
Services. 
 
Methods: We searched four electronic databases and seven conferences for literature published between 1 January 
2010 and 31 December 2018. Programmatic screening tools and data were also solicited from national programmes, 
key experts and donors. 
 
Results: Twenty-nine screening tools from peer-reviewed literature and 47 screening tools from national and donor-
funded programmes were identified in the search. Twenty-five percent (n=19/76) of all tools were validated, and most 
validated tools were implemented in countries with low HIV prevalence (63%, n=12/19). In validated tools, the most 
common screening question for adults was the date of last HIV test. For children, the most common screening 
questions were related to symptoms, general health and family status, such as orphanhood. Screening for HTS exhibited 
a dose-response between increasing risk score and HIV positivity, but missed a varying proportion of people with HIV 
excluded in the risk screening. 
 
Conclusions: Screening tools may offer an effective way to focus HIV testing resources during a time of changing 
epidemics and declining resources. Benefits may be greater where HIV testing is not routinely offered (‘screening in’ 
people for HIV testing), such as in low prevalence settings and amongst subpopulations with low HIV prevalence, such 
as children and adolescents. High HIV prevalence settings need to be cautious about screening tools as they may be 
missing a significant proportion of people with undiagnosed HIV.  
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Introduction 
 
Globally 37.9 million people have HIV – and 8.1 million (21%) are unaware of their HIV status (1). This gap in 
knowledge of HIV status contributes to morbidity and mortality, and is a missed opportunity to prevent onward 
transmission by initiating effective antiretroviral therapy (ART). Diagnosing the remaining people with HIV through HIV 
testing services (HTS) and linking them to ART is a global priority.  
 
National programmes are implementing HTS in an effort to achieve the United Nations’ Fast Track Strategy for ending 
the HIV epidemic – starting with diagnosing 95% of people with HIV by 2030 (2). As programmes scale-up and attain, 
or come close to meeting, testing and treatment targets, identifying the remaining people with HIV who do not know 
their status is becoming challenging and costly. HIV positivity (or yield) in HTS programmes is steadily declining in many 
high burden settings despite increases in testing (3). Additionally, available resources for HIV fell by nearly US$ 1 billion 
between 2017 and 2018 (1). Optimizing declining or static resources with focused, differentiated HTS approaches is 
essential (4, 5).  
 
One approach proposed to further focus HTS efforts toward those in greatest need is the use of screening tools to 
inform decisions about who receives HIV testing. Screening tools to identify individuals who might benefit from pre-
exposure prophylaxis have been shown to be accurate in identifying people with greater HIV risk and useful to help 
support offer of a relatively costly intervention  (6-9).  Less is known about the use of screening tools for HTS. To date, 
screening tools for HTS have been applied largely in clinical settings to screen people in or out of testing based on 
symptoms, testing history, risk behaviours or other demographic characteristics, with varying effects. In some 
programmes, the use of screening tools suggests increased positivity, but others also highlight potential for missed 
opportunities to identify a significant proportion of people with undiagnosed infections (10).  
 
Despite varying results and lack of systematic evaluation of many HTS screening tools, programme implementers are 
considering their routine use in services to increase the efficiency and cost-effectiveness of HTS efforts. Little is known 
about the potential negative consequences of these tools or their feasibility and acceptability to both providers and 
clients. To better understand the potential risks and benefits, we conducted a scoping review synthesizing the 
contemporary literature and programmatic use of HTS screening tools (11, 12).  

 

Methods  
 
Search strategy 
We used two strategies to identify HTS screening tools: (i) searching peer-reviewed literature; and (ii) collecting 
screening tools used programmatically. 
 
To identify screening tools in peer-reviewed literature, we searched four electronic databases (PubMed, Embase, 
ScienceDirect, Web of Science) for articles published between 1 January 2010 and 31 December 2018. We also searched 
for scientific abstracts from five major HIV conferences (AIDS, CROI, HIVR4P, IAS, ICASA) for recent studies employing 
screening tools. The full search strategy and key terms searched is described in Appendix 1. 
 
Programmatic screening tools were also solicited from national HIV programmes, Ministries of Health, key experts, and 
implementing partners and donors, particularly the U.S. President's Emergency Plan for AIDS Relief (PEPFAR) and World 
Health Organization (WHO) country offices.  
 
Records from peer-reviewed literature and programmes were assessed for inclusion by a single reviewer. The reviewer 
assessed eligibility of peer-reviewed literature by screening titles and abstracts to remove records that were not 
relevant. Then, full-text articles were obtained and reviewed to make a final inclusion decision. There were no 
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geographic or language restrictions or conditions on study design. Records in languages other than English were 
translated using Google Translate to identify and extract relevant information. 
Inclusion criteria 
Records from peer-reviewed literature were included if they described use of a HIV screening tool and reported relevant 
HIV testing outcomes. Screening tools from programmes were included if they screened clients based on demographic 
characteristics, symptoms or indicator conditions, behavioural risk factors or HIV testing history.   
 
Outcomes 
Relevant outcomes of interest included sensitivity of the HIV screening tool [defined as the proportion of true positives 
that are correctly identified], specificity of the HIV screening tool [defined as proportion of true negatives that are 
correctly identified], positive predictive value (PPV), negative predictive value (NPV), and the proportion of individuals 
screened who tested HIV positive, initiated treatment, or tested negative and linked to prevention services, acceptability 
of HIV screening amongst healthcare providers and clients and feasibility of implementation. Cost or cost-effectiveness 
of screening for HTS was also an outcome of interest. Additionally, we were interested in recording validation methods 
used to assess the dependability and accuracy of screening tools to identify people living with HIV (PLHIV). 
 

Data extraction 
Data were extracted from full-text peer-reviewed articles using an Excel extraction tool. From each included record, the 
following information was extracted and populated in the extraction tool: location, target population, sample size, study 
design, setting, country HIV prevalence, HTS outcomes, screening tool performance and study limitations. From all 
records, details and components of the screening tool were extracted, including a description of the screening questions 
and the number of questions asked. Operational details and processes were also collected, including who conducted the 
screening, the time allotted to screening or other programmatic factors and cost or cost-effectiveness of using screening 
tools.  

Analysis and reporting 
The results were organised by country HIV prevalence (high prevalence �5% or low prevalence <5%), which was 
obtained from 2018 UNAIDS estimates on the AIDSInfo database (13). Results were also analysed by target population 
[children (0-9), adolescents (10-19), adults (15+), and key populations (men who have sex with men (MSM), sex 
workers, people who inject drugs (PWID), people in prison and transgender people)]. Screening tool characteristics and 
outcomes were summarized in tables. 

 

Results 
Characteristics of screening tools 
Across the literature and programme tool search, 76 screening tools were identified in total. In the peer-reviewed 
literature search, 16,397 records were identified and screened. After title, abstract and full-text screening, 29 met the 
inclusion criteria (Figure 1) (10, 14-41). One record was published in Spanish (14) and another in Chinese (41). Forty-
seven programmatic screening tools from 16 countries were identified in addition to the literature review. All included 
records are summarised in Appendix 2 (tools from peer-reviewed literature) and Appendix 3 (programme tools). 
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Abbreviations: PrEP: Pre-exposure prophlyaxis; AHI: Acute HIV infection 
Figure 1. Diagram of studies included from peer-reviewed literature search 
 
Half of the included records from peer-reviewed literature were published in 2018 and all of the programme tools were 
currently in use in HTS programmes at the time of data collection.  
 
In the peer-reviewed literature, most studies had cross-sectional observational designs and none were RCTs. Fifteen 
(52%) were specifically designed to validate a HIV screening tool (10, 15, 16, 22, 24, 26-35).  
 
Included records were from all WHO regions except Eastern Mediterranean. Thirteen studies from peer-reviewed 
literature and 44 programme tools were conducted in sub-Saharan Africa (10, 15, 17-19, 21, 22, 24-27, 35). Four studies 
and three programme tools were implemented in Europe (14, 20, 37, 38). An additional eight studies were conducted in 
the Americas (28-34, 36), and two each in the Western Pacific (16, 40) and Southeast Asia (23, 41) regions (Figure 2). 
The majority of studies from peer-reviewed literature (66%, n=19/29) were conducted in low HIV prevalence countries 
(14, 16, 18, 20, 21, 23, 28-34, 36-41) and most programme tools were conducted in high HIV prevalence countries.  
 
The majority of screening tools were implemented in health facility settings (80%, n=61/76) followed by community-
based settings (16%, n=12/76), both (1%, n=1/76) or unspecified settings (3%, n=2/76). Within facilities, screening tools 
were used in emergency departments (ED) (20, 29, 31, 32, 38), STI clinics (28, 29, 33), primary care (14, 35, 37, 38), 
outpatient departments (n=3) (16, 29, 39), and other inpatient settings (10, 16, 29, 39, 41). Within community settings, 
they were used in correctional facilities (29, 36), surveys (15), community-based organizations (29), and home or mobile 
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testing sites. Screening tools were primarily implemented by a trained lay provider or health worker, with only two 
records reporting on use of a client self-administered tool (20, 38). 
 

Thirty screening tools were used to screen children or adolescents (39%, 30/76), another 33 were for adults (43%, 
n=33/76) and nine were used for all ages (12%, n=9/76). Four tools were implemented specifically for key populations 
(5%, n=4/76), though many other tools for adults included questions related to key population behaviours.  

 

Figure 2. Countries with validated and non-validated HIV screening tools identified in the literature search and program 
screening tool collection 
 
Development and validation of screening tools 

Twenty-five percent (n=19/76) of all tools were validated (Figure 2). Most validated tools were implemented in low HIV 
prevalence countries (63%, n=12/19) and were identified from the peer-reviewed literature (79%, n=15/19). HTS 
screening tools in the published literature were validated by either internal validation, in which the authors randomly 
divide the dataset into a derivation and validation sample to develop and test the tool, or comprehensive internal and 
external validation, in which authors also tested the tool on an external sample. Tool performance was assessed by 
calculating the area under the receiver operating characteristic curve (AUC), sensitivity, specificity, PPV and NPV. In 
programmes, validation was done by retrospectively analyzing screening and testing records and calculating tool 
performance with sensitivity, specificity, PPV and NPV.  

 

Screening questions to identify PLHIV 

Overall, the number of questions asked on a screening tool ranged from 1 to 23, with a median of 9 questions for key 
populations, 8 questions for children or adolescents and 7 questions for general population adults.  

Testing history or date of last HIV test was the most frequent screening question asked across validated tools for 
general population adults (n=11) (Appendix 4). Behavioural risk questions, such as history of injecting drugs, anal 
intercourse and condom usage, were more common than questions about STIs or indicator conditions associated with 
HIV infection, especially for validated questionnaires among key populations (n=3). Questions on demographic 
characteristic (gender, race/ethnicity, age) were also used. Non-validated screening tools also asked about HIV testing 
history, symptoms of STIs, TB or other HIV indicator conditions, and risk behaviors associated with HIV infection. 
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In validated paediatric screening tools (n=5), symptoms of HIV indicator conditions were most frequent. In general, the 
four characteristics from a tool developed in Zimbabwe (15, 27) were most common for identifying children for HIV 
testing: orphanhood, reoccurring skin problems, previous hospitalization and general poor health status. Some non-
validated screening tools for children (n=7/30) addressed the child’s economic or educational situation. Although 
infrequent in paediatric screening tools (n=8/30), and not occurring in any of the validated tools, some screening 
questionnaires for children and adolescents asked about risk behaviors, such as engagement in sexual activity or 
experience of sexual abuse.   

Some studies validated and compared individual screening questions for their predictive ability. In Malawi, the 
screening tool from Zimbabwe was adapted for use amongst 1-15 year olds and evaluated (10). During validation, the 
study found that being of small stature and having at least one deceased parent had significant associations for 
identifying children living with HIV. A paediatric screening tool used in India, a low HIV prevalence setting, found that 
parental factors [having a chronically ill parent, prolonged separation of parents, a parent who is a member of a key 
population group, or one or both parents deceased] are effective for identifying children for HTS (16). In adult women in 
high prevalence settings, age <25, being unmarried or not living with a primary partner, and having a curable STI at 
baseline were the strongest predictors of HIV acquisition on the screening tool (26). In Malawi, the most sensitive (71%) 
and specific (44%) question on an adult facility-based screening tool was whether the patient received any health 
services in past month. In Zambia, the He2ro analysis showed that using an algorithm based on the date of last HIV test 
had a higher HIV positive yield (12%) compared to targeted testing based on other factors (10.4%). Individual questions 
were also assessed on an adult screening tool in a low prevalence setting in Nigeria, finding the most sensitive question 
(76%) was whether the client had unprotected sex with a regular partner in the last three months. In a tool from 
Ukraine, the questions which significantly predicted HIV were having more than one sexual partner, injecting drugs, 
having sex with a PWID, having anal sex, having a HIV-positive sexual partner and ever being in prison. 

 
Time required for screening 
Only one study in Spain reported on the time required for administering screening tools (38). This study reported it took 
individuals three minutes on average to complete a series of 21 self-administered questions on an electronic tablet. No 
provider-administered tools were assessed for length of time to implement. 
 
Cost-effectiveness of HTS screening implementation 
Three included studies assessed cost-effectiveness of screening for HTS. In a study in France, the incremental cost-
effectiveness ratio of the targeted screening compared to non-targeted was EUR 1324 (estimated USD 1476) per new 
HIV diagnosis. In Spain, the cost of universal HIV testing (USD 4176 per person diagnosed) was higher compared to 
using a screening tool based on risk behaviours (USD 894) or HIV indicator conditions (USD 542) (37). In India, it was 
also found that screening-in all TB patients for HIV testing would be cost-effective, increasing life expectancy by 16.91 
years with an ICER of USD 730 per year of life saved, compared to selectively screening-in for HTS based on regional 
HIV prevalence (40). 
 
Screening tool performance outcomes 
Sensitivity and/or specificity of screening tools were reported in a subset of the included records (n=17) (Fig. 3.). 
Sensitivity among children and adolescents (n=5) ranged from 56-100% and specificity ranged from 40-81%. Tools for 
adults (n=9) performed between 75-100% sensitivity and 25-61% specificity. For tools reporting performance among 
key populations (n=3), sensitivity ranged from 83-86% and specificity from 43-45%. 
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Figure 3. HTS screening tool performance from studies and programmes, by age and key populations  
 
Children and adolescents 
Ten studies assessed the performance of screening tools among infants and children (age <10) (n=8) (10, 15-19, 21, 27) 
and adolescents (age 10-19) (n=2) (25, 35), of which seven were conducted in high HIV prevalence countries. 
 
High HIV prevalence 
In high prevalence settings, paediatric screening tools decreased testing and improved yield among children and 
adolescents living with HIV (10, 15, 17)(27, 35). Tools used to screen children in high prevalence settings also had good 
predictive ability. Bandason et al. developed a four-question screening tool which improved identification of children 
and adolescents with undiagnosed HIV and demonstrated a dose-response relationship between a child’s number of 
HIV risk factors and HIV positivity. The Bandason screening for older children (6-15 years old) in Zimbabwe 
demonstrated 10.4% PPV and 98.4% NPV, one of the highest tool performance outcomes found in this scoping review 
(27). The tool was subsequently adapted in Zambia, Malawi, Uganda and Nigeria (10, 18, 19, 21, 25). The screenings 
regularly demonstrated high performance, including a 2018 validated tool implemented in a community setting (15) 
which reported high NPV [99.2% (95% CI: 98.9-99.5)] and reduced testing by 55%. In Malawi, when a child had one risk 
factor, the screening tool demonstrated a PPV of 1.5% and a NPV of 99.6% (10). In Uganda, community-based 
screening of orphans and vulnerable children (0-17 years old) found that HIV positivity was more likely as scores 
increased; 13.8% of children with four risk factors tested HIV-positive, 25.4% with five risk factors and 39% with six (19). 
Screening tools also showed evidence of improved HTS uptake among adolescents in Zambia (69.5% determined “at 
risk” by the screening tool took up testing vs. 49.1% determined “not at risk”). 
 
At times, somewhat lower predictive ability of screenings was noted in high prevalence settings. In Zimbabwe, a 
screening tool for adolescents (10-18 years old) correctly classified the HIV status of only 79% of 255 participants (35). A 
Bandason tool implemented in Zambia found that 0.6% of those not indicated to test were true HIV-positive, showing 
that even a predictive screening tool can miss opportunities to diagnose HIV (25). 
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Low HIV prevalence 
Two studies adapted the paediatric Bandason tool to a low HIV prevalence, facility-based setting in Nigeria (18, 21). 
These resulted in higher coverage of HTS among children and adolescents (27%) and increased diagnoses (36%) (21). 
As in high prevalence settings, there was a dose-response relationship between increased risk scores and HIV positivity. 
HIV positivity grew significantly from 1.3% among those scoring one on the screening tool to 25% among those scoring 
four (p<0.001) (18).  
 
An additional study in a paediatric facility in India found PPV increased from 2% to 5.86% when testing was offered for 
children who had either two clinical signs of HIV and at least one parental factor or three clinical signs of HIV. In this 
validated screening, no children with undiagnosed HIV were missed (NPV=100%).  (16).   
 
Key populations 
Four studies were specifically among key populations [two for MSM (23, 34), one for PWID (30) and one for people in 
prisons (36)]. All included studies with HIV screenings of key populations were conducted in very low HIV prevalence 
settings.  
 
Low HIV prevalence 
A risk scoring model among MSM in the United States resulted in 1.9% PPV and 99.5% NPV among MSM with risk 
scores ≥10 (34). Likewise, a model in China performed with a sensitivity of 86.2% and a specificity of 42.5% in PWID 
scoring ≥46 out of 100 (30). Another HIV screening was developed for use in prisons in the United States which scored 
prisoners based on age, race/ethnicity, date of last HIV test and having a male sexual partner (36). This screening tool 
reduced excess testing by 50% with a sensitivity of 82.6% (95% CI: 71.2%-94.0%) for individuals scoring ≥3 out of 6. 
 
General population adults 
Three records from peer-reviewed literature and four programmatic tools in high HIV prevalence settings focused on 
the use of HTS screening tools for general population adults; six additional studies were in low HIV prevalence settings. 
 
High HIV prevalence 
All three records from peer-reviewed literature in high prevalence settings focused on screening women (22, 24, 26). 
The risk-based algorithms to prioritise high HIV risk women for HTS had 83% and 91% sensitivity. One algorithm 
showed modest predictive ability, in which women scoring ≥3 had a HIV incidence of 5.21% (95% CI 4.22-6.44) 
compared to 0.98% (95% CI 0.51-1.88) among women scoring <3 (26).  
 

Overall, the programme data for male and female adults in high prevalence settings shows screening tools can reduce 
overall testing and increase yields, but also miss some opportunities to test PLHIV. In Eswatini, Population Services 
International (PSI) validated a screening tool with 93% sensitivity, 31% specificity, 7% PPV and 99% NPV. Screening 
indicated an HIV test for 70% of patients and increased yield from 5.1% to 6.7%. However, out of 80 new diagnoses, 6 
(8%) would have been missed by the tool. In Tanzania, an implemented screening tool also increased yield from 2.6% to 
4.2%, yet 1.5% of clients not at risk according to the screening were true HIV-positive, representing some missed 
diagnoses. 

Low HIV prevalence 
Four validated studies from the United States and Canada evaluated the Denver HIV risk score (29, 31-33), which 
demonstrated the utility of screening general population adults in low prevalence settings. The model showed good 
discrimination between patients with and without HIV in clinical settings (full: AUC=0.86, 95% CI: 0.84-0.88; abbreviated: 
AUC=0.75, 95% CI: 0.71–0.79) (31, 33). In 2016, the algorithm was validated in community settings where it identified 
90% of all HIV infections (based on scoring ≥30) which represented only 63% of the total cohort (29). Another 
evaluation found a large reduction in the number of HIV tests (10% identified for testing with screening tool vs. 62% in 
non-targeted strategy) along with better HIV testing uptake and greater yield (32).   
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Two additional non-validated studies amongst general population adults were conducted in Spain and France, showing 
high acceptability and improved yield with the use of screening tools. In Spain, a self-administered tool in a primary 
care had high acceptability among health providers (100%, n=14) because they felt it reminded them to offer an HIV 
test (86%, n=12) and normalized HIV testing (79%, n=11) (14). In France, a trial in eight EDs using a short screening 
tool identified a significantly higher proportion of new HIV diagnoses during periods of targeted HIV screening 
compared to non-targeted control periods (RR=3.7; 95% CI 1.4 to 9.8) (20).  
 
Programmes in Nigeria and Ukraine highlighted the drawbacks of screening tools that reduce testing and miss people 
living with undiagnosed HIV. In Nigeria, a tool reduced testing by nearly 77%. Although 5.6% of those tested were 
positive, true HIV positivity inclusive of people screened out of testing was 8.7%, indicating missed diagnoses. In 
Ukraine, a programme conducting paper-based and self- or provider-administered app-based tools adapted eligibility 
to address missed diagnoses. By offering HTS to individuals at medium and high HIV risk, yield increased from 2% to 
3% [87% sensitivity, 44% specificity] on the paper tool and from 2% to 4% [94% sensitivity, 45% specificity] on the app. 
Two individuals with HIV were missed using the paper-based tool (n=2/803) and one using the app (n=1/794). 
Following these results, programme implementers adjusted the risk classification so that females aged 40-49 years who 
reported multiple partners and condomless sex in Kyiv were eligible for testing, and subsequently, the screening tool 
became more effective [100% sensitivity, 40% specificity] with no missed diagnoses (n=0/793). 

 

Discussion 
This review found that while evidence on accuracy, effectiveness and feasibility of HIV screening tools is limited, their 
routine use is increasing. We identified 47 screening tools, many non-validated, that are actively being used by 
programmes and implementers, mostly in high HIV prevalence settings. Across the tools reviewed, there appears to be 
benefit for increased coverage of HTS and identification of PLHIV when applying screening tools in low HIV prevalence 
settings where HIV testing is not routinely offered and among certain populations where coverage may be low, such as 
children and adolescents. However, application of these tools in high HIV prevalence settings and among key 
populations, where the standard of care is routine testing to all individuals presenting in clinical settings, has limited 
evidence especially in terms of feasibility, quality, cost and public health impact.  
 
HIV positivity and prevalence among children is very low and declining globally. In all HIV prevalence settings, there 
appears to be a rationale in applying screening tools to increase testing and identification of HIV infections in children 
and adolescents who would otherwise be missed, particularly in settings where sick and hospitalized children and 
adolescents are not routinely offered HTS. Previous studies have reported low testing coverage in entry points where 
sick and hospitalized children present (42), in addition to low provider willingness to test children in many settings (43, 
44). In Nigeria, where very few children with HIV are enrolled in ART, application of a screening tool increased overall 
testing coverage by 27% and identified 36% more children with HIV (21). Likewise, in high HIV prevalence settings such 
as Malawi, Zambia, Zimbabwe and Uganda, screening tools increased yield and reduced the overall number of children 
and adolescents needed to be tested to identify a child with HIV. In accordance with national guidelines in high 
prevalence settings, all children should have been tested but in practice many are missed during prevention of mother-
to-child transmission of HIV (PMTCT). 
 
The most commonly used paediatric screening identified in this review (27) focused on asking four questions which 
were well accepted and taken up. The tool was adapted to local contexts in five additional countries with high sensitivity 
and specificity. While not all tools for children were validated, the vast majority drew from and adapted validated tools. 
Further piloting and research on the implementation of these tools are needed, particularly within different child and 
adolescent age bands. Many of the tools reviewed covered a wide range of ages with different risk factors, which may 
require additional screening questions, such as STI symptoms and sexual activity among adolescents. Sensitive 
questions on sexual risk behaviours for adolescents should be further examined and assessed.  
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Low prevalence settings using validated screening tools, while few, generally reported strong benefits related to 
efficiency and increased offers of HIV testing in settings where routine offer of HIV testing is not practiced. Such settings 
may benefit from prioritization efforts such as testing guided by screening for HIV indicator conditions and risk 
behaviours.  
 
For adults, however, screening tools with evidence in high HIV burden settings were limited, but suggested that there 
was a substantial trade off of missing PLHIV who do not know their status in order to reduce testing and increase HIV 
positivity yield. Increasing yield may reduce resource use for testing, but should be considered cautiously as it may miss 
opportunities to test a high number of people living with undiagnosed HIV and there is not available evidence to assess 
effects on patient flow or provider time required to conduct screenings.  
 
Evidence from this review demonstrated that many programmes are using screening tools without validating the tool’s 
accuracy for identifying people at higher risk of HIV. It is imperative that validation studies be conducted so tools can be 
improved to reduce missed opportunities to test and treat PLHIV. A standard protocol for validating screening tools 
would be beneficial. In the absence of validation, simple tools in alignment with WHO’s existing recommendations on 
frequency of retesting, such as a question on whether someone has ever tested for HIV or whether they tested for HIV 
in past 3-6 months, may be considered but must also be evaluated in pilots and monitored closely. 
 
Across all settings, important issues related to acceptability, feasibility, cost and potential unintended effects emerged. 
Only one study (14) assessed acceptability of screening tools. While this study reported high patient and provider 
acceptability, it is far from representative of various populations, settings and contexts. Feasibility was not formally 
assessed in any study or programmatic tool, but potential challenges were identified particularly with the use of longer 
questionnaires, provider- versus patient-administered tools and the appropriateness of questions included. Tools 
included a wide range of questions – with as many as 23 questions being asked – which may impact the cost, time and 
feasibility of implementing screening systematically. Shorter and simpler screening tools would likely be preferable, 
though limited data was available on time or staffing required. Only two screening tools were self-administered by 
clients, but this approach has potential to conserve time and resources in busy testing environments, as well as address 
privacy concerns. 
 
By its nature, HIV screening tools ask sensitive questions to determine HIV risk, thus, mindfulness of confidentiality is 
necessary when implementing such screenings. Special consideration needs to be given to the acceptability of these 
questionnaires, particularly among vulnerable and key populations who may be deterred from seeking testing. Some 
programmes have worked to reduce stigma in the screening procedure by grouping the behavioural risk questions 
together such that the client does not specify which exact behaviour they engaged in, yet their overall HIV risk can still 
be assessed. Developing other best practices for ensuring privacy with provider-administered screenings should also 
include reflection on when and where screenings are conducted.   
 
In this review, only three studies reported on cost-effectiveness and all three were from low HIV prevalence settings (20, 
37, 40). The findings indicated lower costs and greater efficiencies, though the overall public health impact of HTS 
screening tools and their role in achieving national and global targets is still uncertain. More cost-related evidence is 
needed, particularly for higher prevalence settings where more people require screening and testing; and the cost of 
missing a person with undiagnosed HIV may be higher (45-47).   
 
This review was intended to broadly scope the literature and identify programmatic tools and data to assess evidence 
for the use of HTS screening tools. Scoping reviews are distinct from systematic reviews in the absence of a priori article 
criteria; although, we comprehensively searched literature published since 2010 and focused exclusively on studies 
reporting information on HIV risk screening and study outcomes. However, because this was not a systematic review, it 
is possible that due to the targeted search criteria and single reviewer, relevant articles could have been missed. 
Furthermore, some articles were only available as conference abstracts and detailed methods or outcomes were 
unknown. Another limitation is the variation in validation methods which limited the comparability of included studies. 

177



 
 

Few studies were validated – and some only described the development and validation of the tool and did not 
administer an actual screening tool. In these cases, actual implementation of the screening is unknown, and factors 
related to acceptability, time, cost, and screening efficiency in a real world setting could not be provided. Despite 
substantial efforts, it is highly likely that other screening tools in use were missed, yet our engagement with experts and 
programme implementers to share tools and unpublished information was an asset to this review. 
 

Conclusions 
Our review shows that programmatic use of screening tools is increasing, with many non-validated tools in use. Use of 
validated screening tools may offer benefits in identification of additional HIV infections in settings where HIV testing is 
not routinely offered, such as low prevalence settings and amongst subpopulations with very low HIV prevalence, such 
as children and adolescents. In high prevalence settings, screening tools generally reduce the number of HIV tests 
conducted and increased positivity rate. Greater caution is needed with routine use of screening tools in these settings 
where people with HIV in need of testing and treatment may be missed. Robust assessment of the benefits and risks of 
screening tools is warranted before they are considered for wider implementation, including further research on 
acceptability and feasibility of screening tools in a range of settings and service delivery approaches.  
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E!ect of facility-based HIV self-testing on uptake of testing 
among outpatients in Malawi: a cluster-randomised trial
Kathryn Dovel, Frackson Shaba, O Agatha O!orjebe, Kelvin Balakasi, Mike Nyirenda, Khumbo Phiri, Sundeep K Gupta, Vincent Wong, 
Chi-Hong Tseng, Brooke E Nichols, Refiloe Cele, Eric Lungu, Tobias Masina, Thomas J Coates, Risa M Ho!man

Summary
Background HIV self-testing increases testing uptake in sub-Saharan Africa but scale-up is challenging because of 
resource constraints. We evaluated an HIV self-testing intervention integrated into high-burden outpatient 
departments in Malawi.

Methods In this cluster-randomised trial, we recruited participants aged 15 years or older from 15 outpatient 
departments at high-burden health facilities (including health centres, mission hospitals, and district hospitals) in 
central and southern Malawi. The trial was clustered at the health facility level. We used constrained randomisation to 
allocate each cluster (1:1:1) to one of the following groups: standard provider-initiated testing and counselling with no 
intervention (provider o!ered during consultations), optimised provider-initiated testing and counselling (with 
additional provider training and morning HIV testing), and facility-based HIV self-testing (Oraquick HIV self-test, 
group demonstration and distribution, and private spaces for interpretation and counselling). The primary outcome 
was the proportion of outpatients tested for HIV on the day of enrolment, measured through exit surveys with a 
sample of outpatients. Analyses were on an intention-to-treat basis. The trial is registered with ClinicalTrials.gov, 
NCT03271307, and Pan African Clinical Trials, PACTR201711002697316.

Findings Between Sept 12, 2017, and Feb 23, 2018, 5885 outpatients completed an exit survey—2097 in the HIV self-
testing group, 1951 in the standard provider-initiated testing and counselling group, and 1837 in the optimised 
provider-initiated testing and counselling group. 1063 (51%) of 2097 patients in the HIV self-testing group had HIV 
testing on the same day as enrolment, compared with 248 (13%) of 1951 in the standard provider-initiated testing 
and counselling group and 261 (14%) of 1837 in the optimised provider-initiated testing and counselling group. The 
odds of same-day HIV testing were significantly higher in the facility-based HIV self-testing group compared with 
either standard provider-initiated testing and counselling (adjusted odds ratio 8·52, 95% CI 3·98–18·24) or 
optimised provider-initiated testing and counselling (6·29, 2·96–13·38). Around 4% of those tested in the standard 
provider-initiated testing and counselling and optimised provider-initiated testing and counselling groups felt 
coerced to test, and around 1% felt coerced to share test results. No coercion was reported in the facility-based HIV 
self-testing group.

Interpretation Facility-based HIV self-testing increased HIV testing among outpatients in Malawi, with a minimal 
risk of adverse events. Facility-based HIV self-testing should be considered for scale-up in settings with a high unmet 
need for HIV testing.

Funding United States Agency for International Development.

Copyright © 2020 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 
license.

Introduction
HIV testing is crucial for the UNAIDS 90-90-90 goals to 
be reached,1 yet only 76% of HIV-positive individuals in 
countries in east and southern Africa are aware of their 
status.2 HIV self-testing, whereby individuals perform 
and interpret their own HIV test, is an e!ective strategy 
to improve HIV testing coverage, especially among hard-
to-reach populations such as men and adolescents.3–6 
Current HIV self-testing strategies have focused on 
community-based distribution modalities, resulting in a 
high uptake of testing because of the private and 
convenient nature of self-testing.7 However, there is an 
urgent push to scale up HIV self-testing strategies 

throughout the region,8 with nearly all countries in east 
and southern Africa developing or recently adopting HIV 
self-testing policies.

Scale-up of HIV self-testing in low-resource settings is 
challenging because of insu"cient infra structure and 
human capital throughout the region, challenges with 
monitoring and evaluation of HIV self-test use, and low 
antiretroviral therapy (ART) initiation among people 
who test positive through HIV self-testing strategies.9 
Incorporating HIV self-testing into existing facility-
based health services might be an important additional 
strategy to facilitate scale-up. Facility-based HIV self-
testing could improve the e"ciency of facility-based 
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testing services, as patients can use HIV self-testing 
while waiting for other health services; improve ART 
initiation, as users are already at the facility and can 
easily access additional services; promote quality 
assurance, as users have direct access to trained HIV 
testing providers at the facility; and reduce costs 
associated with HIV self-testing through distribution 
that can be easily incorporated into the routine tasks of 
facility-based sta!.

Facility-based HIV self-testing might be particularly 
useful in high-burden outpatient departments, which 
are often overcrowded and understa!ed, where patients 
can experience considerable wait times; in Malawi, the 
median wait time to see a health-care provider is 
4 hours.10 Furthermore, traditional provider-initiated 
testing and counselling in outpatient department 
settings is scarce, with low testing coverage.11–13 Barriers 
to testing in outpatient department settings include a 
paucity of HIV testing sta! available for individual 
testing and counselling, little availability of private 
spaces, and insu"cient integration of care, whereby 
outpatients referred for HIV testing must actively seek 
services in a separate HIV department.11 Facility-based 
HIV self-testing might be a critical addition to provider-
initiated testing and counselling strategies and might 
overcome traditional barriers to testing by allowing 
outpatients to test themselves while waiting for routine 
services.

We aimed to assess the e"cacy, acceptability, and cost 
of facility-based HIV self-testing among outpatients in 
Malawi compared with standard and optimised provider-
initiated testing and counselling. This study adds to 
the growing number of trials on HIV self-testing in 

sub-Saharan Africa and, to our knowledge, provides a 
novel perspective by examining whether HIV self-testing 
can be integrated alongside facility-based health services 
in high-burden outpatient departments.

Methods
Study design and participants
In this cluster-randomised trial, we recruited 
participants from 15 outpatient departments at high-
burden health facilities (including district hospitals, 
mission hospitals, and health centres) in central and 
southern Malawi. In outpatient departments, services 
are o!ered for adults with either acute illnesses or 
non-communicable diseases (NCDs). Typical acute 
illnesses include febrile syndromes, cough, diarrhoea, 
dehydration, and minor injuries. Common NCDs 
include hypertension and diabetes. Services for 
pregnant women, children younger than 5 years, and 
emergency or inpatients were provided in di!erent 
departments and therefore these individuals were not 
included in our study. Outpatients were encouraged to 
opt out of facility-based HIV self-testing if they met any 
of the following exclusion criteria: ever tested positive 
for HIV, tested negative for HIV in the past month, felt 
uncomfortable using HIV self-testing in the outpatient 
department, and were younger than 15 years. The 
intervention was designed to o!er multiple reasons for 
opting out to avoid inadvertent status disclosure of 
those who declined to take an HIV self-testing kit. This 
study was approved by the National Health and Sciences 
Research Committee in Malawi and the Institutional 
Review Board at the University of California Los 
Angeles, Los Angeles (CA, USA).

Research in context

Evidence before this study
Inadequate HIV testing coverage remains the biggest barrier to 
reaching UNAIDS 90-90-90 goals. HIV self-testing is an e!ective 
strategy to improve HIV testing coverage, especially among 
hard-to-reach populations, such as men and adolescents. 
However, evidence-based, low-cost strategies to scale up HIV 
self-testing remain scarce. Facility-based distribution of HIV 
self-testing could be one strategy to increase access with 
minimal resource use. This strategy could be particularly 
beneficial in outpatient departments, where HIV testing 
coverage has been historically low. We searched PubMed for 
studies published from Jan 1, 2000, up to Nov 20, 2018, with 
the search terms “HIV” and “self-test” or “self-testing” and 
“outpatient departments” or “health facility”, with no language 
restrictions. Our search did not identify any evaluations of 
facility-based HIV self-testing up to the search end date.

Added value of this study
Our study adds to the literature on HIV self-testing and, to our 
knowledge, is unique in evaluating this strategy in busy 

outpatient facilities in resource-limited settings. We found that 
facility-based HIV self-testing in the outpatient department 
significantly increased the proportion of outpatients tested 
for HIV, with 51% of all outpatients tested compared with 
13% for standard provider-initiated testing and counselling. 
Our strategy markedly improved testing coverage for men and 
adolescents and, overall, more than doubled the absolute number 
of individuals newly diagnosed with HIV. To our knowledge, our 
study documents one of the first HIV self-test strategies to show 
high rates of antiretroviral therapy initiation (70% compared with 
the reported 29–45% in most HIV self-test studies).

Implications of all the available evidence
We found that facility-based HIV self-testing in the outpatient 
department is an e!ective strategy for increasing testing 
coverage among outpatients in resource-limited settings, 
such as Malawi. Facility-based HIV self-testing might provide 
the greatest benefit in congested, high-burden health facilities, 
where human resource constraints limit the reach of traditional 
provider-initiated testing.
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Randomisation and masking
The trial was clustered at the health facility level. We 
used constrained randomisation to allocate each cluster 
(1:1:1) to one of the following groups: standard provider-
initiated testing and counselling with no intervention, 
optimised provider-initiated testing and counselling, 
whereby additional training and job aids were provided 
to health workers to improve testing and counselling 
implemen tation and early morning HIV testing was 
o!ered to patients within the outpatient department, 
and facility-based HIV self-testing, whereby OraQuick 
ADVANCE HIV I/II self-testing kits (OraSure Tech-
nologies; Bethlehem, PA, USA) were distributed to 
outpatients to use in clinic waiting spaces. Clusters were 
constrained by the following covariates: facility type 
(hospital or health facility), ownership (government or 
mission), and region (central or southern; appendix p 1). 
Random assignment was done by the project statistician 
using a computer-generated sequence of random 

numbers, and outputs were shared with the Ministry of 
Health of Malawi, district-level governance, and medical 
providers at participating sites.

Procedures
Figure 1 shows the procedures for each study group. 
Although HIV testing is recommended for all outpatients 
in Malawi, as per national guidelines, referrals for testing 
are based on provider discretion. In the standard provider-
initiated testing and counselling group, no additional 
support was provided. Outpatients were referred to a 
separate HIV department for HIV testing. All HIV tests 
were done according to national guidelines by a certified 
HIV testing counsellor with a fingerstick blood sample 
and Determine 1/2 (Abbott Laboratories; Chicago, IL, 
USA) tests. Positive tests were confirmed using Uni-Gold 
(Trinity Biotech; Bray, Ireland). Counselling was provided 
before and after testing. Confirmed HIV-positive 
individuals were referred to the facility’s ART clinic, 

See Online for appendix

Figure !: Study procedures by intervention
ART=antiretroviral therapy.

Facility randomisation 

Exit surveys conducted with a subset of outpatients (!15 years)

Medical chart reviews at 3 months to assess ART initiation

Standard provider-initiated testing and 
counselling

Step 1—outpatients gather in waiting spaces to 
access general outpatient services

Step 2—outpatients receive one-on-one 
communications for general outpatient services

Step 4—all referrals are to a separate HIV testing 
department

Step 5—HIV-positive clients confirmed as 
HIV-positive (Determine 1/2 and Uni-Gold) are 
o"ered same-day ART initiation at the ART 
department

Step 3—during outpatient services health workers 
use their own discretion to refer outpatients to 
HIV testing services (Determine 1/2 and Uni-Gold) 
o"ered at the HIV department

Optimised provider-initiated testing and 
counselling

Step 1—outpatients gather in waiting spaces to 
access general outpatient services

Step 2—health workers provide HIV education

Step 4—outpatients receive one-on-one 
consultations for general outpatient services

Step 5—HIV-positive clients confirmed as 
HIV-positive (Determine 1/2 and Uni-Gold) are 
o"ered same-day ART initiation at the ART 
department

Step 3—health workers o"er standard one-on-one 
HIV testing services (Determine 1/2 and Uni-Gold) 
while clients wait for routine outpatient services

Facility-based HIV self-testing

Step 1—outpatients gather in waiting spaces to 
access general outpatient services

Step 2—health workers provide HIV education

Step 4—outpatients receive one-on-one 
consultations for general outpatient services

Step 5—HIV-positive clients who present after 
testing HIV-positive receive HIV tests (Determine 
1/2 and Uni-Gold), confirmatory testing 
(simultaneous Determine 1/2 and Uni-Gold), and 
are o"ered same-day ART initiation at the ART 
department

Step 3—one study sta" member provides group 
HIV self-testing demonstrations and distribution; 
private booths are placed in outpatient waiting 
spaces for HIV self-test interpretation before 
outpatients receive routine outpatient services
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where they received additional verification testing for 
quality control (parallel Determine 1/2 and Uni-Gold 
tests) and were o!ered same-day ART initiation.

The aim of the optimised provider-initiated testing and 
counselling group was to improve implementation of 
provider-initiated testing and counselling in the out-
patient department. Refresher provider-initiated testing 
and counselling training and job aids were provided to 
outpatient health-care workers at these facilities. HIV 
testing was integrated within the outpatient department 
and o!ered in the mornings before consultations 
began by certified HIV testing counsellors. One or 
two counsellors and one or two private spaces were 
available for morning testing. Services included a 10 min 
group health talk about the importance of HIV testing 
and one-on-one counselling before and after HIV testing. 
Standard procedures for HIV testing (Determine 1/2 and 
Uni-Gold) were used. HIV-positive clients received 
confirmatory HIV testing and were o!ered same-day 
ART initiation.

The facility-based HIV self-testing intervention 
included the following five components: a 10 min health 
talk to all outpatients about the importance of HIV 
testing; a 15 min Oraquick HIV self-testing demon-
stration, including group pre-counselling; HIV self-test 
distribution for use in outpatient department waiting 
spaces and, if needed, assistance from a trained 
study sta! member with a background equivalent to a 
typical Malawian HIV diagnostic assistant; private spaces 
(temporary cardboard standing booths) for interpretation 
of HIV self-test results before receiving routine heath 
consultations; and optional post-test counselling and 
referral to additional HIV services for those who chose to 
disclose their HIV self-testing result.

One study sta! member demonstrated, distributed, and 
assisted with the use of HIV self-testing kits in outpatient 
department waiting spaces. Group HIV self-testing 
demonstrations occurred when there were large groups 
of outpatients in the waiting space, supplemented by 
small group talks when there were fewer people, allowing 
one health worker to distribute HIV self-testing kits to a 
large number of people in a small amount of time.

Pre-counselling and the need for confirmatory HIV 
testing was explained during the health talk before kit 
distribution. Disclosure of HIV self-test results was 
voluntary, but outpatients were encouraged to discuss 
their result with the health-care provider during routine 
outpatient services. Outpatients who tested HIV-positive 
with HIV self-testing and disclosed their status entered 
the national testing algorithm (Determine 1/2 followed 
by Uni-Gold, and confirmatory testing before ART 
initiation). Those who disclosed their HIV self-test result 
and were confirmed to be HIV-positive were o!ered 
same-day ART initiation.

Locked boxes were available at all exit points of the 
outpatient departments for disposal of self-test kits. 
Outpatients were instructed not to take unused test kits 

home. Those who accepted a kit but decided not to use it 
could drop the unused kit into the locked box. Meetings 
with local community leaders and stakeholders were 
held before implementation of the intervention to 
familiarise them with the HIV self-testing kits and avoid 
confusion and misconceptions about the kits.

Cost analysis
We used a microcosting (bottom-up) approach from 
the provider perspective to assess study cost in each 
trial group using the HIV Counselling and Testing costing 
tool developed by the Health Economics and Epidemiology 
Research O"ce in South Africa.14 All resources used for 
HIV testing services were captured from five repre-
sentative health facilities. Resource costs included testing 
consumables and equipment, sta! costs, sta! training, 
shared costs (eg, cleaning, stock taking, data capturing, 
HIV counselling, and testing sta! scheduling), and 
overhead costs (including building maintenance and 
utilities). We then averaged HIV counselling and testing 
costs across all five facilities and reported SDs around 
these costs (appendix p 2). Additional information about 
the composition of consumables can be found in the 
appendix (p 3). To estimate the additional cost per test of 
the optimised provider-initiated testing and counselling 
group, we divided the total additional training costs 
incurred and divided this by the number of people tested 
during the study period. In the HIV self-testing group, the 
cost of research assistants providing demonstrations was 
factored into the personnel time and divided by the total 
number of people who tested with an HIV self-test. The 
costs of training, community sensitisation, and cardboard 
booths were also divided by the total number of people 
who tested with an HIV self-test in this study. These study-
related costs (training, sta! members, booth, and HIV self-
test kits) were determined from service provider reports 
and research study procurement records and added to the 
cost of the standard HIV testing and counselling algorithm.

In the standard provider-initiated testing and 
counselling and optimised provider-initiated testing and 
counselling group, we assumed confirmatory testing and 
costs related to confirmatory testing for those who tested 
positive. Since HIV self-testing is considered a screening 
tool, those who screen positive are assumed to go through 
the full facility-based testing algorithm (two HIV tests—
Determine 1/2 and Uni-Gold—followed by confirmatory 
testing for those who tested positive) and incur the related 
costs. We did not assume overhead costs for those who 
tested negative in the HIV self-test group as the testing 
space would be occupied by the same individuals 
regardless of the presence of HIV. We did assume 
overhead costs for those who tested positive and 
underwent the standard HIV testing algorithm within the 
facility. The cost of ART initiation itself was not included 
in the final production cost or the total cost to initiate one 
new client on ART. Total testing-related costs per test 
completed, per newly diagnosed HIV-positive individual, 
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and per person initiated onto ART were calculated by 
study group. All costs are reported in 2017 US$.

Outcomes
The primary outcome was the proportion of outpatients 
tested for HIV on the day of enrolment. Secondary 
outcomes were HIV positivity among those tested, ART 
initiation at 3 months among newly diagnosed 
outpatients, acceptability of facility-based HIV self-
testing, the presence of adverse events, such as coercion 
to test or share test results, and costs.

Primary and secondary outcomes were measured with 
a one-time, anonymous exit survey done with participants 
after all outpatient and HIV services were received. 
Because of facility workload and client flow it was not 
possible to survey all outpatients attending facilities. We 
used a systematic sampling strategy to recruit outpatients 
for the exit survey. Research assistants approached every 
tenth client they saw exiting the pharmacy (representing 
the last service received during clinical care) until the 
target sample size was reached. If an individual was 
found to be ineligible or declined to participate, the next 
participant exiting the pharmacy was approached. A 
di!erent proportion of outpatients was sampled at each 
site because of varied patient volumes between sites. 
Sta! recruited throughout clinic hours and every clinic 

working day, ensuring clients receiving services in 
morning and afternoon hours were represented. Survey 
eligibility criteria included age 15 years or older, receipt 
of outpatient services on the day of the survey, receipt of 
all health services planned for that day (including any 
HIV-related services), and being able and willing to 
consent. Eligible individuals gave oral consent.

The exit survey included the following six domains: 
sociodemographics, previous use of HIV services and 
test results, sexual risk behaviour, health services received 
that day (including HIV testing and treatment), 
acceptability of the intervention, and the presence of any 
adverse events associated with the intervention. No 
identifiers were collected. Exit surveys lasted around 
20 min. Recruitment, oral consent, and exit surveys were 
done at the health facility by trained research assistants 
who were not involved in the intervention to minimise 
social desirability bias in self-reported responses.

For the purpose of determining ART initiation, 
participants who reported testing HIV-positive on the day 
of enrolment were asked to provide written informed 
consent and give multiple identifiers, such as name and 
physical address. Identifiers were also used for chart 
reviews to determine whether participants initiated ART 
within 3 months of study enrolment. Facility-based data 
clerks reviewed clinical records at study facilities and 

Figure ": Trial profile

15 facilities 

5 facilities assigned to standard  
provider-initiated testing and counselling

4657 patients seen during study period 

1992 recruited for screening

1963 screened

1951 completed exit survey and included in final 
analysis

29 refused
16 did not have time

7 too sick
6 not willing

8 ineligible
4 younger than 15 years
2 planning to access additional health 

services that same day
2 already interviewed

4 declined to participate

5 facilities assigned to optimised  
provider-initiated testing and counselling

11 093 patients seen during study period

1896 recruited for screening

1868 screened

1837 completed exit survey and included in 
final analysis

28 refused
9 did not have time
4 too sick

15 not willing

24 ineligible
6 younger than 15 years

17 not accessing outpatient services
1 planning to access additional health 

services that same day
7 declined to participate

5 facilities assigned to HIV self-testing

9592 patients seen during study period

2183 recruited for screening

2142 screened

2097 completed exit survey and included in 
final analysis

41 refused
15 did not have time

6 too sick
20 not willing

41 ineligible
8 younger than 15 years
7 not accessing outpatient services

25 planning to access additional health 
services that same day

1 already interviewed
4 declined to participate
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surrounding facilities (42 facilities in total) to account for 
participants who might have initiated ART at a facility 
other than the one at which they tested HIV-positive. 
Information was collected on whether clients initiated 
ART and, among those who did initiate, date and location 
of initiation.

Statistical analysis
We estimated our sample size assuming a fixed number 
of clusters (k) and an equal number of clusters per 
arm (k=5). Based on previous HIV testing prevalence 
among outpatients,15 we assumed an equal number of 

participants per cluster (n=400) for a total sample size of 
2000 participants per group (6000 total). Assuming an 
overall type I error of 0·05 and an intracluster correlation 
of 0·004, the sample size provided at least 90% power to 
detect di!erences in HIV testing of 5% in the standard 
provider-initiated training and counselling group, 10% in 
the optimised provider-initiated training and counselling 
group, and 20% in the HIV self-testing group. We 
used the Bonferroni correction to account for multiple 
comparisons.

We used CONSORT standards for reporting trial 
outcomes.16 All analyses were prespecified based on 
the protocol, which has been published previously.17 
Descriptive statistics (mean, SD, median, IQR, and 
frequency distribution) were generated for demographic 
and clinical information to characterise the study 
population. We used intention-to-treat principles for the 
primary outcome analysis (the proportion of outpatients 
tested). We used mixed e!ects models to evaluate the 
treatment e!ects on all outcomes, with the fixed e!ect of 
treatment assignment and the random e!ects of study 
sites, to account for correlations within clusters. This 
method works well in situations where the number of 
observations per cluster is large18 and for unequal cluster 
sizes.19 We also did sensitivity analyses on the uptake of 
HIV testing, excluding clients who were not in need of 
testing (such as clients who were tested despite a previous 
positive test result and clients who had tested HIV-
negative within the past month or 3 months). We did 
additional mixed e!ects analyses for each outcome of 
interest by including fixed e!ect covariates of sex, age, 
age squared, marital status, and number of years of 
schooling completed.

Analyses were done with R version 3.5.3. The trial is 
registered with ClinicalTrials.gov, NCT03271307, and Pan 
African Clinical Trials, PACTR201711002697316. The full 
study protocol is described elsewhere.17

Role of the funding source
The funder of the study had no role in study design, data 
collection, data analysis, data inter pretation, or writing of 
the report. The corresponding author had full access to 
all the data in the study and had final responsibility for 
the decision to submit for publication.

Results
Between Sept 12, 2017, and Feb 23, 2018, 22 342 outpatients 
received health services and 6071 (27%) were recruited 
for an exit survey (figure 2). 98 (2%) of 6071 refused to 
be screened. 73 (1%) of 5973 screened outpatients did 
not meet eligibility criteria and an additional 15 (<1%) 
outpatients declined to participate. Therefore, 5885 out -
patients completed an exit survey (figure 2). Because of 
facility workload and client flow it was not possible to 
survey all outpatients attending facilities. Furthermore, 
because patient volume varied between sites, a di!erent 
proportion of outpatients was sampled at each site 

Standard provider-
initiated testing and 
counselling (n=1951)

Optimised provider-
initiated testing and 
counselling (n=1837)

Facility-based HIV 
self-testing 
(n=2097)

Demographics

Sex

Female 1327 (68%) 1002 (55%) 1304 (62%)

Male 624 (32%) 835 (45%) 793 (38%)

Age, years 32·5 (21–40) 34·5 (22–43) 32·1 (22–40)

Schooling completed, years 4·2 (2–6) 4·3 (2–6) 4·2 (2–6)

Literate* 1285 (66%) 1332 (71%) 1432 (68%)

Married 1344 (69%) 1296 (71%) 1293 (62%)

Services received

Reason for visit

Injury 58 (3%) 95 (5%) 99 (5%)

Malaria 90 (5%) 55 (3%) 162 (8%)

Sexually transmitted infection 105 (5%) 146 (8%) 37 (2%)

General illness 1659 (85%) 1378 (75%) 1661 (79%)

Non-communicable disease 53 (3%) 190 (10%) 144 (7%)

Self-rated health

Very good 96 (5%) 178 (10%) 237 (11%)

Good 1017 (52%) 917 (50%) 1198 (57%)

Poor 794 (41%) 676 (37%) 535 (26%)

Very poor 44 (2%) 66 (4%) 127 (6%)

Previous use of health services

Health-care visits in the past 
6 months, n

1·7 (0–3) 2·3 (0–3) 1·8 (0–3)

HIV services

Never tested for HIV 317 (16%) 237 (13%) 275 (13%)

Tested "12 months ago 1041 (53%) 971 (53%) 1044 (50%)

Tested >12 months ago 593 (30%) 629 (34%) 778 (37%)

Previously tested HIV-positive 174 (9%) 185 (10%) 127 (6%)

Sexual risk behaviour

More than two sexual partners in 
the past 12 months

102 (5%) 137 (7%) 179 (9%)

Condomless sex with a non-stable 
partner

112 (6%) 145 (8%) 145 (7%)

Region

South 1371 (70%) 991 (54%) 1272 (61%)

Central 580 (30%) 846 (46%) 825 (39%)

Data are n (%) or mean (IQR) unless otherwise indicated. *Measured by asking participants to read a simple 
literacy card.

Table !: Baseline characteristics
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depending on the number of clients seen in a given day. 
A similar number of outpatients per site completed 
the exit survey.

3633 (62%) exit survey respondents were female, 
representing the gendered composition of outpatients in 
Malawi (table 1). The median respondent age was 33 years 
(IQR 22–41). 5056 (86%) outpatients had been tested for 
HIV before, with 3056 (52%) tested within the past 
12 months. 127 (6%) respondents in the HIV self-testing 
group reported previously testing HIV-positive before the 
study, compared with 174 (9%) in the standard provider-
initiated testing and counselling group and 185 (10%) in 
the optimised provider-initiated testing and counselling 
group.

1063 (51%) of 2097 patients in the HIV self-testing group 
had HIV testing on the same day as enrolment, compared 
with 248 (13%) of 1951 in the standard provider-initiated 
testing and counselling group and 261 (14%) of 1837 in 
the optimised provider-initiated testing and counselling 
group (table 2). The odds of same-day HIV testing were 
significantly higher in the facility-based HIV self-testing 
group compared with either standard provider-initiated 
testing and counselling (adjusted odds ratio [OR] 8·52, 
95% CI 3·98–18·24) or optimised provider-initiated 
testing and counselling (6·29, 2·96–13·38). Findings 
were similar across age and sex categories (figure 3), with 
adolescents showing the greatest benefit from facility-
based HIV self-testing compared with standard provider-
initiated testing and counselling (table 2).

Across all study groups, HIV testing was highest 
among those who reported risky sexual behaviour in the 
past 12 months (more than two sexual partners or 
condomless sex with a non-stable partner; table 2). 
Among those with risky sexual behaviour, 181 (56%) of 
324 participants were tested in the HIV self-testing 
group, 49 (23%) of 214 participants were tested in the 
standard provider-initiated testing and counselling 
group, and 53 (19%) of 282 participants were tested in the 
optimised provider-initiated testing and counselling 
group. 145 (53%) of 275 patients who had never been 
tested for HIV before were tested in the HIV self-testing 
group, compared with 40 (13%) of 317 in the standard 
provider-initiated testing and counselling group and 

Standard 
provider-
initiated testing 
and counselling

Optimised 
provider-
initiated 
testing and 
counselling

Facility-based 
HIV self-testing

Facility-based HIV self-testing vs standard 
provider-initiated testing and counselling

Facility-based HIV self-testing vs optimised 
provider-initiated testing and counselling

Adjusted OR (95% CI)* Adjusted OR (95% CI)† Adjusted OR (95% CI)* Adjusted OR (95% CI)†

Tested for HIV on day of 
enrolment

248/1951 (13%) 261/1837 (14%) 1063/2097 (51%) 8·89 (4·17–18·94) 8·52 (3·98–18·24) 6·85 (3·23–14·52) 6·29 (2·96–13·38)

Subset analysis by demographics

Male adult (#25 years) 57/417 (14%) 87/583 (15%) 230/493 (47%) 7·90 (3·62–17·27) 7·46 (3·35–16·59) 5·91 (2·85–12·29) 5·57 (2·64–11·75)

Female adult (#25 years) 105/792 (13%) 79/672 (12%) 452/838 (54%) 8·81 (3·80–20·46) 7·74 (3·09–19·39) 10·88 (4·62–25·63) 9·75 (3·84–24·74)

Adolescent (15–24 years) 86/742 (12%) 95/582 (16%) 381/766 (50%) 9·35 (4·01–21·82) 9·42 (4·15–21·38) 5·42 (2·36–12·46) 5·33 (2·38–11·92)

Subset analysis by testing history

Never tested HIV-positive 
and tested >3 months ago

148/849 (17%) 175/930 (19%) 797/1382 (58%) 10·01 (3·83–26·18) 9·29 (3·42–25·19) 6·97 (2·70–17·99) 6·77 (2·53–18·12)

Never tested for HIV 40/317 (13%) 38/237 (16%) 145/275 (53%) 11·05 (3·87–31·55) 10·91 (3·78–31·50) 7·17 (2·52–20·39) 5·41 (1·91–15·33)

Tested >12 months ago 124/910 (14%) 134/866 (15%) 550/1053 (52%) 10·00 (3·73–26·79) 9·27 (3·45–24·92) 6·66 (2·52–17·60) 5·90 (2·23–15·62)

Previously tested HIV-positive 0/174 2/185 (1%) 11/127 (9%) ·· ·· 8·68 (1·89–39·85) 8·51 (1·57–46·24)

Subset analysis by sexual risk behaviour

More than two sexual 
partners in past 12 months

23/102 (23%) 26/137 (19%) 96/179 (54%) 4·30 (1·90–9·71) 5·36 (2·45–11·74) 5·25 (2·43–11·36) 5·45 (2·63–11·32)

Condomless sex with a 
non-stable partner in past 
12 months

26/112 (23%) 27/145 (19%) 85/145 (59%) 5·26 (2·29–12·06) 4·99 (2·25–11·07) 6·78 (3·14–14·64) 6·41 (3·02–13·60)

Data are n/N (%) unless otherwise indicated. OR=odds ratio. *Models with site as a random e!ect. †Models adjusted for facility, sex, age, age squared, currently married, and number of years of school completed, 
with site as a random e!ect.

Table ": Uptake of HIV testing on the day of enrolment

Figure #: HIV testing coverage by sex and age across trial groups (n=5885)
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38 (16%) of 237 in the optimised provider-initiated testing 
and counselling group.

Repeat testing among those already known to be HIV-
positive was highest in the HIV self-testing group 
compared with the standard and optimised provider-
initiated training and counselling groups (table 2). All 
repeat testers in the HIV self-testing group received a 
positive HIV self-test result and six (55%) of 11 were 
currently receiving ART.

Excluding those with previously known HIV-positive 
status, 27 (3%) of 1052 participants in the HIV self-testing 
group (using HIV self-test results), six (2%) of 
248 participants in the standard provider-initiated testing 
and counselling group, and eight (3%) of 259 participants 
in the optimised provider-initiated testing and counselling 
group were HIV-positive, with no di!erence between the 
groups (table 3). HIV self-testing resulted in more than 
three times the absolute number of newly diagnosed 
HIV-positive individuals compared with the other trial 
groups because of high uptake of testing. Reports of 
either unknown (ie, did not receive test result or, for HIV 
self-testing, unable to interpret test result) or invalid test 
results (for HIV self-testing only) were rare across all 
study groups (data not shown).

Across all study groups, the prevalence of HIV positivity 
varied by sex and age. Adult men (#25 years) had almost 
double the prevalence of HIV positivity compared with 
adult women, representing the unmet need for testing 
in this population (table 3). HIV-positivity among 

adolescents (aged 15–24 years) was highest in the HIV 
self-testing group, although there was no significant 
di!erence between the study groups.

In the HIV self-testing group at 3 months, 19 (68%) of 
28 newly diagnosed individuals initiated ART (79% same-
day initiation), compared with five (83%) of 
six participants in the standard provider-initiated 
training and counselling group (all same-day initiation) 
and eight (100%) of eight participants in the optimised 
provider-initiated training and counselling group 
(50% same-day initiation; table 3; same-day initiation 
data not shown). Adolescents in the HIV self-testing 
group had the lowest prevalence of ART initiation, with 
only three (38%) of eight participants initiating ART 
within 3 months. We observed no di!erences across 
groups in terms of ART initiation but were restricted by 
small sample sizes. 2 (7%) of 28 newly diagnosed 
individuals in the HIV self-testing group discussed their 
HIV self-test status with the outpatient provider on the 
same day as testing (data not shown). Nonetheless, most 
of these individuals received same-day confirmatory 
testing and initiated ART.

Acceptability was highest in the HIV self-testing 
group, with 1043 (99%) of 1052 individuals stating that 
they would use the same testing strategy again, 
compared with 204 (82%) of 248 in the standard 
provider-initiated testing and counselling group and 
222 (86%) of 259 in the optimised provider-initiated 
testing and counselling group (table 4). Acceptability 

Standard 
provider-
initiated 
testing and 
counselling 
(n=248)

Optimised 
provider-
initiated 
testing and 
counselling 
(n=259)

Facility-based 
HIV self-
testing 
(n=1052)

Facility-based HIV self-testing vs standard 
provider-initiated testing and counselling

Facility-based HIV self-testing vs optimised 
provider-initiated testing and counselling

Adjusted OR (95% CI)* Adjusted OR (95% CI)† Adjusted OR (95% CI)* Adjusted OR (95% CI)†

Test result

Positive 6 (2%) 8 (3%) 28 (3%) 1·10 (0·45–2·69) 0·85 (0·31–2·33) 0·86 (0·39–1·91) 0·91 (0·34–2·45)

Negative 239 (96%) 251 (97%) 1010 (96%) ·· ·· ·· ··

Unknown‡ 2 (1%) 0 14 (1%) ·· ·· ·· ··

Subset analysis by demographics

Male adult (#25 years) 3/57 (5%) 5/87 (6%) 9/221 (4%) 0·76 (0·20–2·92) 0·86 (0·21–3·55) 0·70 (0·23–2·14) 0·67 (0·19–2·36)

Female adult (#25 years) 2/105 (2%) 2/78 (3%) 11/450 (2%) 1·29 (0·28–5·91) 0·46 (0·08–2·70) 0·95 (0·21–4·38) 0·85 (0·09–8·28)

Adolescent (15–24 years) 1/86 (1%) 1/94 (1%) 8/381 (2%) 1·83 (0·18–8·77) 1·99 (0·24–16·74) 1·89 (0·19–8·43) 1·98 (0·23–16·89)

Of those with a new HIV-positive diagnosis

Initiated ART <3 months after 
diagnosis

5/6 (83%) 8/8 (100%) 19/28 (68%) ·· ·· ·· ··

Subset analysis by demographics

Male adult (#25 years) 3/3 (100%) 5/5 (100%) 7/9 (78%) ·· ·· ·· ··

Female adult (#25 years) 1/2 (50%) 2/2 (100%) 9/11 (82%) ·· ·· ·· ··

Adolescent (15–24 years) 1/1 (100%) 1/1 (100%) 3/8 (38%) ·· ·· ·· ··

Data are n (%) or n/N (%), unless otherwise indicated. OR=odds ratio. ART=antiretroviral therapy. *Models with site as a random e!ect. †Models adjusted for facility, sex, age, age squared, currently married, and 
number of years of school completed, with site as a random e!ect. ‡Unknown refers to clients who did not receive test results from the provider (standard and optimised provider-initiated training and 
counselling) and clients who could not interpret the kit or had invalid results (HIV self-testing).

Table #: Prevalence of HIV positivity and ART initiation among outpatients who had never tested HIV-positive before study enrolment and were tested on the day of recruitment
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was similar across sex and age (data not shown). Across 
all study groups, most outpatients who tested for HIV 
desired additional post-test counselling, with 95% of 
those newly diagnosed with HIV desiring additional 
counselling (data not shown). Desire for additional 
counseling did not di!er by group (adjusted OR 1·03, 
0·36–2·99; table 4). Around 4% of those tested in both 
the standard and optimised provider-initiated testing 
and counselling groups felt coerced to test, and around 
1% felt coerced to share test results. No coercion was 
reported in the HIV self-testing group.

The mean cost per person who received an HIV test in 
the HIV self-testing group was US$4·99 (table 5). The 
main components of this cost were consumables and 
meetings with local leaders for community sensitisation. 
The mean cost per person who received an HIV test in 
the optimised provider-initiated testing and counselling 
group was $4·79, of which the main components were 
sta! training and consumables. The mean cost per 
person who received an HIV test in the standard 
provider-initiated testing and counselling group was 
$2·44, comprised primarily of consumables, followed by 
sta! time. The cost per newly identified positive case 
was $189 in the HIV self-testing group, $101 in the 
standard provider-initiated testing and counselling 
group, and $156 in the optimised provider-initiated 
training and counselling group. The cost per person 
initiated on ART was $279 in the HIV self-testing group, 
$121 in the standard provider-initiated training and 
counselling group, and $156 in the optimised provider-
initiated training and counselling group (table 5).

Discussion
In this cluster-randomised controlled trial, we found that 
facility-based HIV self-testing increased the proportion 
of outpatients tested for HIV compared with standard 

and optimised provider-initiated testing and counselling, 
with more adult outpatients in the HIV self-testing group 
tested for HIV compared with the other study groups. 
Facility-based HIV self-testing performed better than 
other documented strategies for testing outpatients.20,21 
Testing hard-to-reach populations, such as men and 
adolescents, is a major barrier to achievement of high 
testing coverage and reaching UNAIDS 90-90-90 targets.1 
Our data suggest that facility-based HIV self-testing in 
outpatient waiting spaces can drastically improve testing 
coverage for both of these important groups, and can 
more than double the absolute number of individuals 
newly diagnosed with HIV. Importantly, uptake of HIV 
self-testing was high among outpatients who reported 
high-risk sexual behaviour in the past 12 months and 
those who had never been tested for HIV before, 
suggesting that facility-based HIV self-testing might be 
e!ective at engaging high-risk and hard-to-reach groups.

Our study design included an optimised provider-
initiated testing and counselling group, which comprised 
intensive sta! training, job aids, expanded testing hours, 
and integration within outpatient departments during 
morning hours, without providing additional sta!. 
Despite these optimised conditions, facility-based HIV 
self-testing outperformed traditional provider-initiated 
testing and counselling strategies, and optimised 
provider-initiated testing and counselling was not better 
than standard provider-initiated testing and counselling 
in terms of the number of participants tested. This is 
probably because of the insu"cient number of personnel 
available for testing and the lack of private space and 
time required to complete one-on-one testing (a health-
care provider must spend at least 20 min per HIV test, 
resulting in a maximum of three tests in 1 h). These 
conditions contrast with facility-based HIV self-testing, 
whereby over half of all outpatients could be tested in 

Standard 
provider-
initiated 
testing and 
counselling 
(n=248)

Optimised 
provider-
initiated 
testing and 
counselling 
(n=259)

Facility-based 
HIV self-testing 
(n=1052)

Facility-based HIV self-testing vs standard 
provider-initiated testing and counselling

Facility-based HIV self-testing vs optimised 
provider-initiated testing and counselling

Adjusted OR (95% CI)* Adjusted OR (95% CI)† Adjusted OR (95% CI)* Adjusted OR (95% CI)†

Acceptability

Would test again using the 
same method

204 (82%) 222 (85%) 1043 (98%) 5·57 (1·44–21·55) 6·17 (1·70–22·47) 5·61 (1·55–20·35) 7·32 (2·10–25·46)

Would recommend the testing 
method to friends

219 (88%) 224 (86%) 1054 (99%) 11·35 (3·19–40·34) 8·70 (2·41–31·32) 14·86 (4·37–50·51) 16·25 (4·86–54·26)

Desire additional counselling 172/248 (69%) 183/261 (70%) 800/1063 (75%) 1·21 (0·47–3·11) 1·03 (0·36–2·99) 1·13 (0·44–2·85) 1·11 (0·40–3·14)

Presence of coercion

Coerced to test 10 (4%) 10 (4%) 0 ·· ·· ·· ··

Coerced to disclose test results 1 (<1%) 3 (1%) 0 ·· ·· ·· ··

Data are n (%) or n/N (%), unless otherwise indicated. OR=odds ratio. *Models with site as a random e!ect. †Models adjusted for facility, sex, age, age squared, currently married, and number of years of school 
completed, with site as a random e!ect.

Table $: Acceptability and adverse events among outpatients exposed to the intervention
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several hours with the assistance of one dedicated sta! 
member. Only one or two HIV testing counsellors were 
needed to demonstrate and administer HIV self-testing 
kits to an entire outpatient clinic. These HIV testing 
counsellors were readily available to assist individuals 
struggling with the HIV self-testing process. Private 
booths were placed throughout outpatient department 
waiting spaces for patients to interpret test results, 
addressing infrastructure limitations common for 
traditional provider-initiated testing and counselling 
strategies. Given the simplicity and low sta"ng 
requirements of facility-based HIV self-testing, along 
with high client acceptability and low risk for adverse 
events, this strategy has tremendous promise for scale-
up across similar settings in sub-Saharan Africa. HIV 
self-testing might be particularly beneficial in other 
settings with high HIV prevalence, where facility-based 
HIV testing coverage is low.

Outpatients in all study groups desired additional 
post-test counselling, regardless of their HIV test result. 
Those who tested HIV-negative wanted information on 
how to remain uninfected, and those who tested positive 
desired more information about HIV. These findings 
suggest that improved counselling after HIV testing 
might be needed for all facility-based testing strategies. 
Post-test counselling could be particularly challenging 
for HIV self-test users since disclosure is voluntary. 
Options to improve post-test counselling in facility-
based HIV self-testing could include generic group post-
test counselling for HIV self-test users (providing 
simultaneous counselling for both negative and positive 
results) or o!ering opt-out one-on-one counselling after 
HIV testing to outpatients exiting private booths for HIV 
self-test interpretation. The latter strategy would increase 
cost but might also improve linkage to care for those 
who test positive, increase HIV prevention benefits of 

testing for those who are negative, and improve post-test 
counselling satisfaction for all testers.

ART initiation in the HIV self-testing group was lower 
than in both provider-initiated training and counselling 
groups, although HIV self-testing resulted in more than 
double the absolute number of new initiators compared 
with the other study groups. Adolescents in the HIV self-
testing group had a particularly low prevalence of ART 
initiation and warrant further study. Nonetheless, HIV 
self-testing linkage rates in our study were substantially 
higher than those reported in previous community-based 
HIV self-testing studies, where rates have been reported 
to be 29–45%.10,22–24 Higher prevalence of ART initiation 
with facility-based HIV self-testing compared with 
community-based strategies might be due to reduced 
barriers to ART initiation—individuals were already at 
health facilities, removing the time and financial costs 
usually required to access HIV services. Outpatients 
might also represent individuals who are ready and able 
to use facility-based health services.

Most newly diagnosed HIV-positive individuals in the 
HIV self-testing group initiated ART without discussing 
their HIV self-test result with the outpatient department 
provider. HIV-positive individuals either sought out ART 
initiation through their own initiative or disclosed to the 
study sta! distributing HIV self-test kits in the outpatient 
department waiting space, but not to the outpatient 
department provider. When developing the trial design, 
we hypothesised that providing HIV self-testing before 
an outpatient consultation would better facilitate 
integration of outpatient department and HIV services 
by giving outpatients and their providers the opportunity 
to have a one-on-one discussion about the HIV self-test 
result, post-test counselling, and referrals to additional 
HIV services. Our study findings show that under the 
strained conditions of busy health facilities and 
overworked providers, integration in routine outpatient 
consultations remains a challenge. Other studies showed 
that outpatient services are rushed, with little time for 
holistic care.16,25 Clients rarely feel comfortable asking 
unprompted questions to a health-care provider and 
often believe their concerns are not heard.26,27 As the 
strained environment of outpatient department clinics is 
unlikely to change, future interventions should focus on 
making HIV counsellors and strategies for linkage to 
additional services readily available in outpatient 
department waiting spaces before clients reach the 
providers.

Our costing analysis showed that the cost of providing 
one HIV self-test under study conditions is slightly more 
than the cost of providing one test through optimised 
provider-initiated testing and counselling and more than 
$2 more than the cost of one test with standard provider-
initiated testing and counselling. The cost of HIV self-
testing increased substantially between the cost per 
newly diagnosed positive case and cost per ART initiated 
because of a lower linkage rate with HIV self-testing 

Standard provider-
initiated testing and 
counselling (n=248)

Optimised provider-
initiated testing and 
counselling (n=261)

Facility-based HIV 
self-testing 
(n=1063)

Sta!* 0·95 0·95 1·22

Equipment† 0·08 0·08 0·26

Consumables‡ 1·37 1·37 2·07

Facility overheads§ 0·03 0·03 0·00

Training 0·01 2·36 0·31

Community sensitisation 0·00 0·00 1·14

Total cost 2·44 4·79 4·99

Cost per newly identified positive case 100·85 156·27 189·44

Cost per person initiated on ART 121·02 156·27 279·18

All costs in 2017 US$. Does not include cost of ART. ART=antiretroviral therapy. *Depending on group, costs include 
HIV counsellors, outpatient department providers, and study sta! who conducted the HIV self-testing intervention. 
†Includes all facility-based equipment for standard and optimised provider-initiated testing and counselling, including 
testing booths for those in the HIV self-test group and facility-based equipment for those who were screened positive 
and went through the testing algorithm at the facility. ‡Depending on group, costs include HIV self-testing kits and 
standard-of-care testing supplies. §Includes building maintenance and utilities.

Table %: Cost analysis—cost per test provided, by cost category, total cost, and cost per outcome
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compared with both standard and optimised provider-
initiated testing and counselling. Reducing the cost of 
the HIV self-test kit, use of government HIV testing and 
counselling sta! (compared with research sta! used in 
our study), and improved ART initiation could reduce 
the cost per ART initiation using facility-based HIV self-
testing. Our costs of facility-based HIV testing are lower 
than those previously reported in community-based 
studies ($4·92 in Malawi28 compared to our mean 
of $2·44). This di!erence was driven by di!erences in 
personnel costs, which could stem from di!erences in 
assumed compensation or duration of time sta! spend 
on di!erent activities. If our provider-initiated testing 
and counselling costing had yielded high costs similar to 
other studies, the relative di!erence between standard 
provider-initiated testing and counselling and HIV self-
testing would decrease markedly, also making facility-
based HIV self-testing more economically attractive. 
Further research is needed to assess whether facility-
based HIV self-testing could have e"ciency e!ects for 
provider time among those responsible for HIV testing 
and e!ects on testing e"ciency (unit costs).

This trial has several limitations. First, it was not possible 
to survey all outpatients in high-burden sites because of 
infrastructure constraints; our study therefore relied on a 
sample of outpatients obtained by recruiting every tenth 
patient exiting the clinic. Although e!orts were taken to 
ensure systematic selection of survey participants, our 
sampling method was approximate and we might have 
missed clients who left from a separate entrance. Although 
a small number of clients declined to participate or were 
ineligible (allowing for strict adherence to the sampling 
strategy), there could be unmeasured biases resulting 
from our sampling methods. Second, HIV testing and 
test results were based on self-reports and might result 
in under-reporting of newly diagnosed HIV-positive 
individuals if outpatients felt uncomfortable sharing their 
test result. However, we do not anticipate di!erences in 
social desirability bias across study groups and reported 
HIV-positivity prevalence was similar to national averages 
within outpatient settings. Third, we were unable to mask 
the interventions from research assistants who did the exit 
surveys. Although these research assistants did not 
implement the interventions, they could have biased 
surveys toward a positive response. We attempted to 
minimise this risk by emphasising the importance of all 
study groups during the training of research assistants. 
Finally, ART initiation was assessed at 3 months after HIV 
testing, and some individuals might have initiated ART 
after the 3-month period. Underestimations of ART 
initiation would probably a!ect the HIV self-testing group 
and might have resulted in underestimation of the e!ects 
of facility-based HIV self-testing on ART initiation. The 
study was not powered to evaluate ART linkage, which is a 
critical step in the HIV test and treatment cascade.

In conclusion, facility-based HIV self-testing in 
outpatient department waiting spaces increased HIV 

testing and the identification of HIV-infected individuals 
compared with standard and optimised provider-initiated 
testing and counselling, with no evidence of adverse 
events. HIV self-testing was easily integrated into routine 
outpatient services and drastically reduced provider 
workload related to HIV testing while increasing testing 
coverage, including coverage among high-risk and hard-
to-reach individuals. Facility-based HIV self-testing 
provided privacy and autonomy for HIV testing and 
improved the e"ciency of testing by overcoming 
bottlenecks created by limitations in trained personnel 
and facility space. Additionally, facility-based HIV self-
testing addressed several challenges faced during HIV 
self-testing scale-up, including decreased barriers to ART 
initiation and improved opportunities for quality 
assurance and monitoring and evaluation. More research 
is needed into ART linkage within facility-based HIV 
self-testing, particularly for adolescents, who had a low 
prevalence of ART initiation in this study. Further 
research is also needed into which high-risk populations 
might be missed through facility-based HIV self-testing 
and the best strategies to reach these individuals to 
achieve epidemic control.
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When HIV diagnostic tests first became available in 1985,
HIV testing was offered with caution. No treatment was avail-
able, prevention options were limited, and stigma and discrimi-
nation against people with HIV was pervasive. Concerns about
preventing breaches of confidentiality and forced or manda-
tory testing, especially among groups at high risk for HIV
infection, were dominant in early guidance released by the
World Health Organization (WHO). An offer of an HIV test
required extensive counselling both before and after the test
to ensure the individual was able to cope with a possible reac-
tive result. Then the development of point of care rapid HIV
tests in 1987 offered the opportunity for immediate results in
clinical and community settings [1]. When antiretroviral ther-
apy (ART) became available globally in the early 2000s, WHO
launched its “3 9 5” Initiative to provide 3 million people in
low and middle-income countries (LMIC) with ART by 2005.
Scale-up of HIV testing through client-initiated approaches
using rapid test kits to provide same day results was a core
component to the success of this Initiative [2,3].
Yet by 2007, HIV testing coverage was still low. Surveys in

sub-Saharan Africa showed that a median of 12% of men and
10% of women had been tested for HIV and received their
results [4]. In an effort to increase testing coverage, WHO
released its Provider-Initiated Testing and Counselling Guideli-
nes [5], recommending a routine offer of HIV testing by
healthcare providers in clinical settings. These guidelines sug-
gest the benefits of HIV status disclosure and partner testing
and recommended providers to discuss possible disclosure of
the result, when and how this may happen and to whom and to
encourage and offer referral for testing and counselling of partners
and children as part of post-test counselling. However, little
emphasis was given to partner testing in practice. Thus, while
HIV testing coverage increased enormously over the next five
years in clinical settings, especially among pregnant women as
part of a push to prevent HIV transmission from mothers to
their infants, the vast majority of HIV tests were conducted

on people who tested as individuals. Early efforts at partner
HIV testing and disclosure were documented, but this
approach was rarely implemented and never successfully
scaled [6].
Evidence for the benefits of partner testing and disclosure,

however, was growing. In addition, population-based surveys
and surveillance efforts indicated that many people with HIV
were unaware that they were living in sero-discordant couples
[7], leaving the HIV-negative partner at high risk for HIV
acquisition. This led WHO to recommend partner and couple
HIV testing for all adults with HIV in all epidemic contexts
and for HIV uninfected individuals living in high HIV burden
settings in 2012 [8]. The preventive benefits of ART [9] and
the effectiveness of HIV pre-exposure prophylaxis (PrEP) [10]
in preventing HIV acquisition added to the motivation to
scale-up partner and couple HIV testing.
Over the four years following the release of these guideli-

nes partner testing services were not widely adopted or
scaled in most LMICs. However, there were notable excep-
tions: Cameroon adopted an ambitious partner notification
programme in 2007 [11]; while Kenya, Malawi and Tanzania
undertook pivotal implementation studies of partner HIV test-
ing services [12-14]. Rwanda supported male partner involve-
ment and testing at the first antenatal care visit and reported
87% of male partners attending this first visit by 2010 [15].
To accelerate uptake of partner testing, WHO released

additional guidelines in 2016 on the implementation and
scale-up of ethical, effective, acceptable and evidence-based
approaches to assisted HIV partner notification services (PNS)
[16]. This guidance was based on a review of available evi-
dence and included the recommendation that voluntary
assisted PNS be offered as part of a comprehensive package
of testing and care offered to people with HIV. Since its
launch, the number of countries including PNS in their
national testing policies and guidelines has increased from 77
in 2016 to 111 by the end of 2017 (C Johnson, personal
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communication), although many countries were not yet imple-
menting PNS at scale.
PNS, or “index testing” as it is referred to in the 2019 Presi-

dent’s Emergency Plan for AIDS Relief (PEPFAR) Country
Operational Plan Guidance (see A Note on Terminology) are
also now prioritized as a major HIV case finding strategy in all
37 PEPFAR-supported countries and regions. PEPFAR pro-
grammes have been actively supporting and expanding index
testing approaches since 2016. This expansion has been aided
by the development of training materials for index partner and
family testing that include information on approaches and steps
for conducting PNS, how to screen for intimate partner vio-
lence (IPV), brief motivational interviewing as a strategy for
partner elicitation, and documentation and monitoring of PNS.
PEPFAR also provides technical support to country pro-
grammes to assist implementing partners to deliver and moni-
tor PNS [17]. In addition, WHO and PEPFAR have supported
the development of the AIDSFree HIV Testing Knowledge Base
as a publicly available, online resource library of high quality
tools (e.g. training materials, standard operating procedures,
data collection forms) to support PNS programme development
and implementation [18]. As a result of this support, implemen-
tation of PNS within PEPFAR-supported programmes has con-
tinued to expand. For example, Jhpiego undertook an
operational research pilot in Njombe, Tanzania, in 2016 to inte-
grate a free-choice PNS intervention into health centres which
led to successful outcomes at reaching partners [19].
As PNS has expanded, it has also undergone differentiation

based on population needs and preferences, ranging from mod-
els that centre on assisted PNS provided by healthcare work-
ers, to those that include secondary distribution of HIV self-
testing as part of PNS, to lay providers from key populations
using social media and other online tools to trace listed part-
ners. Ongoing challenges to assisted PNS scale-up include the
large amount of human and financial resources needed to sup-
port these services, such as the time needed to trace and test

partners, particularly if they live outside the jurisdiction of the
health facility or community organization. In addition, assisted
PNS is not allowed under the laws and policies of many coun-
tries. Continued advocacy is needed to modify these policies so
that index clients are able to choose the best approach to noti-
fying their partners based on their life circumstances.
Some countries have also been considering or adopting

newer HIV testing strategies to increase detection of acute
and recent HIV infections. The United States’ Ending the HIV
Epidemic: A Plan for America suggests that mapping clusters of
new HIV infections and offering rapid PNS, ART, and preven-
tion services within identified transmission clusters could dis-
rupt onward transmission [20]. As more data and experience
from using HIV diagnostics that can detect acute and recent
HIV infections in LMICs as part of testing services become
available, their acceptability, impact and cost-effectiveness will
guide future recommendations on their role and use.
An indicator for monitoring partner testing cascades has

been integrated into PEPFAR’s list of required indicators since
2019. This indicator measures both the reach and positivity of
index testing offered to the sexual and needle-sharing partner
(s) and biological child(ren) of people with HIV. These data
now present partner testing cascades that incorporate the
offer of PNS, number of partners and children (i.e. contacts)
elicited per index client and downstream uptake and positivity
of contacts tested. Examination of these cascades can support
improvements to programmes for this new approach by iden-
tifying bottlenecks to service delivery. Figure 1 provides an
illustration of these partner testing cascades.
Another important metric to measure is the proportion of

partners who report testing as a result of notification by
either sex partners or healthcare workers. This will allow pro-
grammes to determine the scale and effectiveness of PNS at
encouraging partners to seek HIV testing. In Kenya, a PNS
surveillance system was created from HIV registries to deter-
mine the proportion of individuals who sought HIV testing
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Figure 1. Illustrative adult partner notification and index testing cascade for community- and facility-based services.
Cascades such as this can be created from data routinely collected by President’s Emergency Plan for AIDS Relief programmes. Note that, as cur-
rently collected, index client outcomes (index testing offered and accepted) and the total number of contacts are counted where the index client
receives services, whereas the number of contacts tested and their results are counted where the contact receives services. As a result, the num-
ber of contacts tested and their results may not be counted in the same setting as the index clients who named them, which limits the interpreta-
tion of these data as a true “cascade.” For example, index clients receiving services at a facility may indicate partners who are found and tested in
the community, and vice versa.
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because they were notified of potential HIV exposure by a
sexual partner, by a health provider or some other source.
This system allowed the Ministry of Health to determine the
coverage of assisted PNS and is now being used to identify
populations and areas in need of targeted scale-up [21].
The articles in this supplement represent a diversity of pro-

grammatic experiences, research, and community, provider,
and client perspectives on PNS and index testing from 11
countries across sub-Saharan Africa and Asia. Together, they
provide new evidence to support the global focus on PNS as
an effective, efficient and safe strategy for achieving the first
90 of the UNAIDS 90-90-90 targets, to ensure that 90% of
people with HIV are aware of their status [22]. The articles
also offer practical guidance for implementing PNS in a range
of populations and settings and describe new strategies for
enhancing PNS delivery. They highlight the need to provide
services that meet the WHO minimum standards for HIV
testing – consent, confidentiality, counselling, connection to
services, and correct test results (the 5C’s) [23] – and avoid
social harms. Of note, Ayala and colleagues [24] emphasize
the importance of involving communities during programme
development so that the benefits of PNS are understood and
services are provided in an ethical and inclusive way that
respects individual choice and human rights.

1 | PROGRAMMATIC EVIDENCE OF
ASSISTED PNS EFFECTIVENESS

PNS are an increasingly prioritized HIV testing strategy
globally because of their potential to improve testing cover-
age and efficiently identify people with undiagnosed HIV
infection [16]. In this supplement, evaluations of five
assisted PNS programmes provide further evidence for the
acceptability, sustained effectiveness, and high positivity of
new HIV diagnoses among contacts across diverse popula-
tions, programme types and settings. HIV positivity rates
among contacts (i.e. proportion of contacts tested for HIV
who are newly diagnosed as HIV positive) in these pro-
grammes ranged from 6% to 15% in Central and South
Asia [25,26] to 29% to 52% in sub-Saharan Africa [27,28]
and 42% in Southeast Asia [29].
As with any intervention, however, the effectiveness of

assisted PNS may depend on the setting or client characteris-
tics, and subgroup analyses have the potential to inform prior-
itization of PNS when resources are scarce or during
programme scale-up. Masyuko et al. [30] present subgroup
analyses of a landmark cluster randomized controlled trial of
assisted PNS in Kenya [14], finding that assisted PNS were
more effective at increasing partner testing in a region with
higher HIV prevalence, in rural and peri-urban settings with
less access to HIV testing services (HTS) and for female index
clients. Similarly, an evaluation of a community-based PNS pro-
gramme in Zimbabwe found greater test positivity among con-
tacts aged 35 to 49, sexual partners (vs. children and other
household members), and female contacts and differences in
test positivity by region of the country [27]. These results sug-
gest that local differences in HIV prevalence and access to
HTS or differences in testing behaviours or HIV incidence by
gender and age may be useful for prioritizing limited
resources for PNS.

2 | CLIENT, COMMUNITY AND
PROVIDER PERSPECTIVES ON PNS

Understanding the perspectives of communities affected by
HIV, potential clients and their partners, and healthcare work-
ers who are or will be performing PNS is necessary for the
development and implementation of effective, safe and scal-
able programmes. Articles from this supplement provide new
perspectives on PNS for key and vulnerable populations [24]
and pregnant and postpartum women [31] as well as how
PNS can be integrated into both HIV care and prevention pro-
grammes [32,33].
Global leaders and advocates from diverse communities

affected by HIV provide practical guidance on how to engage
their communities and maintain a focus on human rights to
deliver ethical and effective PNS, particularly for key popula-
tions [24]. Odoyo et al. [32] discuss perspectives and experi-
ences from HIV care providers in Kenya, who found that PNS
and PrEP have the potential to be synergistic in the HIV care
setting. PNS was seen as an opportunity to increase uptake of
couple-based prevention, including offering PrEP to negative
partners and retaining partners with HIV in ART services.
Availability of PrEP within HIV treatment services also
increased the motivation of providers to offer PNS and of cli-
ents with HIV to accept PNS and share their status with their
partners. Also from the Kenyan HIV care setting, Monroe-
Wise et al. [33] found that barriers to PNS among people with
established HIV infection and on treatment revolved primarily
around fear of repercussions stemming from sharing HIV diag-
noses with their partners, particularly when the client had not
shared their status with the partner immediately after diagno-
sis. Providers and clients were able to identify multiple strate-
gies for addressing these concerns and employ PNS safely
and effectively. Finally, pregnant women, their male partners,
healthcare workers and policymakers from Zambia and Malawi
considered multiple options for testing male partners of preg-
nant women [31]. As no single approach was overwhelmingly
preferred within or across stakeholder groups and all had mul-
tiple pros and cons, the authors concluded that a choice-based
approach may result in greatest uptake of these services and
enhance their impact. Taken together, these perspectives can
support the development of new strategies and best practices
to ensure the safe and effective delivery of PNS to all people
with HIV on an ongoing basis as recommended by WHO and
PEPFAR guidelines.

3 | PNS FOR KEY POPULATIONS

To date, most of the evidence for the effectiveness and safety
of PNS in LMICs has come from programmes and studies in
the general population. There are concerns that this evidence
may not be generalizable to key populations in rights-con-
strained settings where criminalization and stigma are preva-
lent, confidentiality is frequently breached, and there is limited
access to rights-based and culturally sensitive services. Taken
together, these concerns may affect the acceptability, effec-
tiveness and potential social harms associated with assisted
and passive partner notification strategies. Additionally, differ-
ences in partnership types (e.g. transactional partnerships or
drug-sharing contacts) and community norms across
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populations may further influence the acceptability and deliv-
ery of PNS. Formative evidence indicates that PNS may be
acceptable to some members of key populations in LMIC [16],
but may be challenging in others [34,35]. Encouragingly, PNS
approaches have also been successfully provided to gay, bisex-
ual, and other men who have sex with men (MSM) and people
who inject drugs (PWID) in several high-income countries for
many years and lessons learned from these programmes may
inform scale-up in LMICs.
This supplement includes three articles describing the

implementation of PNS programmes serving key populations.
From Vietnam, Nguyen et al. [29] describe assisted PNS
within a community-led, peer educator-delivered HTS pro-
gramme that serves MSM, PWID, female sex workers and
transgender people. Uptake of PNS was high (81%) and the
HIV positivity rate among contacts was 42%, greater than the
rate from HTS delivered by lay providers and HIV self-testing.
From Pakistan, Malik et al. [26] report on an assisted partner
notification strategy for reaching spouses of PWID with ongo-
ing HIV testing, prevention and care services through field
outreach and sensitization of heads of family (often mothers-
in-law) to overcome barriers related to local culture and family
structures. This programme reached the spouses of 71% of
married index clients but had relatively low positivity (9%).
Finally, Little et al. [27] describe the integration of assisted
PNS into three types of activities within PWID-focused pro-
grammes in Kazakhstan, the Kyrgyz Republic and Tajikistan.
These activities include: (1) HTS for people newly diagnosed
with HIV; (2) tracing of individuals with HIV who were lost-to-
follow-up in order to re-engage them in HIV care and (3) HIV
care for individuals with HIV who are receiving HIV care ser-
vices but are not yet taking ART. Compared to a period with
passive referral only, implementation of assisted PNS
increased the number of partners tested and newly diagnosed
with HIV per index client, significantly improving the efficiency
of HTS. Overall, these evaluations provide additional evidence
of the acceptability and potential effectiveness of PNS for key
populations. They also provide examples of how PNS can be
tailored to the local context and populations being served. The
Vietnam programme, in particular, highlights the role that
engaging affected communities can have in the development
and implementation of successful PNS programmes, a message
consistent with one of the key recommendations from the
viewpoint by members of affected communities [24].

4 | SOCIAL HARMS FOLLOWING PNS

A key concern raised by advocates and providers alike about
PNS implementation and scale-up, particularly around the provi-
der referral method, is the potential for social harms, such as
IPV, relationship dissolution and breaches of confidentiality.
New results from the Cameroon Baptist Convention Health
Services’ PNS programme [28,36] add to previous evidence
from research studies and programme evaluations
[11-14,37,38] that facility-based assisted PNS for the general
population result in few adverse events, even in settings with
high background rates of gender-based violence. However, as
described in the previous section and in-depth in the community
viewpoint [24], it has not been clear to what extent these find-
ings can be applied to PNS programmes serving key populations

in rights-constrained settings, where the consequences of PNS
may be complicated by structural and sociocultural factors
affecting the lives and partnerships of these groups. Encourag-
ingly, in this supplement, an evaluation of a community-led HTS
programme with integrated assisted PNS for key populations in
Vietnam – primarily MSM and PWID – found no evidence of
social harms related to partner notification [29].
To mitigate the risk of social harms, it will be critical for

PNS programmes to continue to screen for IPV prior to offer-
ing PNS to index clients. Options for clients who report IPV in
the current relationship include partner notification (which
does not require disclosure to the partner and can be con-
ducted anonymously) or a delay in participating in PNS until
the safety of the index client can be assured. In addition, all
index clients who report IPV should be actively linked to gen-
der-based violence services to get the care and support they
need. HIV testing programmes should also monitor social
harms resulting from participation in PNS to ensure that pro-
tections have been put in place to protect the safety of index
clients and their partner(s). Additional research is needed to
ensure the safety of PNS among key populations in different
programme models and settings. Articles by Ayala et al. [24]
and Wamuti et al. [36] in this supplement present direct, prac-
tical recommendations for ensuring safe, respectful and effec-
tive delivery of PNS.

5 | TRAINING IS CRITICAL

Effective, culturally competent training for health workers and
lay providers is critical to the successful and ethical implemen-
tation of PNS programmes. As outlined by Han et al. [39] in
this supplement, successful training programmes for PNS typi-
cally incorporate a combination of didactic and active skills-
based learning with on-the-job mentorship, monitoring and
evaluation and refresher trainings. This article also presents
common topics of PNS training, from the rationale and princi-
ples of PNS to counselling and communication skills to ethical
issues, as well as strategies for implementing and sustaining
high-quality training programmes. Equally important are the
selection criteria used to determine which healthcare workers
should provide PNS. Ideally, PNS providers should be experi-
enced counsellors with at least one year of experience con-
ducting HTS and should have the psychologic composure to
offer PNS in a tactful, patient and open-minded manner. Sup-
portive supervision and mentoring for newly trained PNS pro-
viders are also key for sharing best practices and avoiding
burn-out.
Tembo et al. [40] demonstrate the potential effectiveness of

a one-day behavioural skills-building training for improving the
delivery of a client referral model for partner testing in Malawi.
Although WHO recommends assisted PNS, many index clients
select client referral as their preferred strategy for notifying
partner(s), and some programmes continue to rely exclusively
or primarily on client referral strategies due to national policies,
lack of programme capacity to offer assisted referral, and other
concerns. Strategies for improving the effectiveness of passive
referral are therefore needed. In a pre/post evaluation, Tembo
and colleagues found that a one-day training to improve health
worker skills in offering and supporting clients in delivering fam-
ily referral slips resulted in significant increases in the recorded
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number of contacts that were elicited, received HIV testing, and
were diagnosed as HIV positive. This study suggests that a brief
skills-based training has the potential to increase the effective-
ness of passive referral, although further study will be neces-
sary to assess its potential value within PNS programmes
offering assisted referral.

6 | CONCLUSIONS

Everyone with HIV benefits from early diagnosis and linkage
to ART for their own health and to prevent transmission to
uninfected partners and infants. As countries reach the
UNAIDS 90-90-90 targets – the first being 90% of people
with HIV knowing their status and the second linking to and
taking ART [22] – there remain significant gaps, and new
approaches are needed to address these gaps. Men and key
populations, in particular, continue to have less access to HIV
testing and treatment services. Articles in this supplement
contribute to the growing evidence demonstrating that PNS
can be a successful strategy in reaching undiagnosed popula-
tions more efficiently and effectively.
As with all testing approaches, PNS must be delivered in a

way that avoids social harms. Proper training of providers on
how to safely provide PNS and support for the index clients
who receive PNS services are therefore critical. For example,
how do we do provide PNS safely to index clients in abusive
relationships? Articles in this supplement have provided some
best practices for mitigating the risk of social harms. Pro-
grammes should also consider using WHO guidance on
assessing IPV risk [41] and continue to monitor the experi-
ence of social harms following PNS to ensure that these ser-
vices are offered in ways that respects the human rights of
index clients and their partner(s) and preserves their safety.
Huge advances in HIV prevention, testing and treatment have

been made in the 35 years since the HIV epidemic began. HIV
should now be considered a manageable chronic condition, and
HIV transmission should be easily preventable by supporting
people with HIV to achieve viral suppression and engaging peo-
ple at risk in the increasing options for HIV prevention. How-
ever, HIV epidemic control cannot be achieved unless people
with HIV are diagnosed early, rapidly linked to HIV treatment
services and have HIV prevention services readily availability
for their HIV-negative at-risk partners. By improving HIV test-
ing coverage among underserved populations and those most at
risk for HIV infection, PNS can play a key role in achieving these
objectives and, ultimately, HIV epidemic control.
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A NOTE ON TERMINOLOGY

PNS, or contact tracing, is defined as a voluntary process
whereby a trained provider asks people diagnosed with HIV
often known as the “index case” about their sexual partners
and/or drug injecting partners and then, if the HIV-positive
client agrees, offers these partners HTS. Partner notification
is provided using passive or assisted approaches.

Passive HIV PNS or “client referral” refer to when HIV-posi-
tive clients are encouraged by a trained provider to disclose
their HIV status to their sexual and/or drug injecting partners
by themselves, and to encourage their partner(s) to be tested
for HIV given their potential exposure to HIV infection.

Assisted HIV PNS refer to when consenting HIV-positive
clients are assisted by a trained provider to disclose their
status or to anonymously notify their sexual and/or drug
injecting partner(s) of their potential exposure to HIV infec-
tion. The provider then offers HIV testing to these partner
(s). Assisted partner notification is done using contract
referral, provider referral or dual referral approaches.

! Contract referral: HIV-positive clients enter into a contract
with a trained provider and agree to disclose their status
and the potential HIV exposure to their partner(s) by them-
selves and to refer their partner(s) to HTS within a specific
time period. If the partner(s) of the HIV-positive individual
does not access HTS or contact the health provider within
that period, then the provider will contact the partner(s)
directly and offer voluntary HTS.

! Provider referral: With the consent of the HIV-positive cli-
ent, a trained provider confidentially contacts the person’s
partner(s) directly and offers the partner(s) voluntary HTS.

! Dual referral: A trained provider accompanies and provides
support to HIV-positive clients when they disclose their HIV
status to their partner(s). The provider also offers voluntary
HTS to the partner(s).
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Index testing usually refers more broadly to offering HIV
testing to all contacts of an index client including sexual
and needle and syringe-sharing partners, biological children,
and, in the case of an HIV-positive child, the mother and
biologic siblings.

Social network testing is where an HIV-positive client is
asked to enlist people in their social networks who may
benefit from HIV testing to participate in HIV testing ser-
vices [42,43]. These contacts can, in turn, recruit their
social contacts who are also at risk for HIV.

REFERENCES

1. Joint United Nations Programme on HIV/AIDS. Voluntary counseling and
testing: technical update. Geneva, Switzerland; 2000 [cited 2019 Apr 17]. Avail-
able from: http://data.unaids.org/publications/irc-pub01/jc379-vct_en.pdf
2. World Health Organization. The 3 by 5 initiative [Internet]. Geneva, Switzer-
land. [cited 2019 Apr 17]. Available from: https://www.who.int/3by5/en/
3. World Health Organization. Increasing access to HIV testing and counseling:
report of a WHO consultation. Geneva, Switzerland; 2003 [cited 2019 Apr
2017]. Available from: https://apps.who.int/iris/bitstream/handle/10665/42757/
9241590904.pdf;jsessionid=A53C22DB68198AECE859BD83B3A84CB1?seque
nce=1
4. The Antiretroviral Therapy in Lower Income Countries (ART-LINC) Collabo-
ration and ART Cohort Collaboration (ART-CC) Groups. Mortality of HIV-1-
infected patients during the first year of antiretroviral therapy: comparison
between low-income and high-income countries. Lancet. 2006;367:817–24.
5. World Health Organization. Guidance on provider-initiated HIV testing and
counselling in health facilities. Geneva, Switzerland; 2007 [cited 2019 Apr 17].
Available from: https://www.who.int/hiv/pub/vct/pitc/en/
6. Joint United Nations Programme on HIV/AIDS. Opening up the HIV/AIDS
epidemic: guidance on encouraging beneficial disclosure, ethical partner counsel-
ing & appropriate use of HIV case-reporting. Geneva, Switzerland; 2000 [cited
2019 Apr 17]. Available from: http://www.unaids.org/sites/default/files/media_a
sset/jc-execsumm_en_0.pdf
7. Eyawo O, de Walque D, Ford N, Gakii G, Lester RT, Mills EJ. HIV status in
discordant couples in sub-Saharan Africa: a systematic review and meta-analysis.
Lancet Infect Dis. 2010;11(10):770–7.
8. World Health Organization. Guidance on couples HIV testing and counselling
- including antiretroviral therapy for treatment and prevention in serodiscordant
couples. Geneva, Switzerland; 2012 [cited 2019 Apr 17]. Available from: https://
www.who.int/hiv/pub/guidelines/9789241501972/en
9. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumara-
samy N, et al. Prevention of HIV-1 infection with early antiretroviral therapy. N
Engl J Med. 2011;365(6):493–505.
10. Baeten JM, Donnell D, Ndase P, Mugo NR, Campbell JD, Wangisi J, et al.
Antiretroviral prophylaxis for HIV prevention in heterosexual men and women.
N Engl J Med. 2012;367(5):399–410.
11. Henley C, Forgwei G, Welty T, Golden M, Adimora A, Shields R, et al.
Scale-up and case-finding effectiveness of an HIV partner services program in
Cameroon: an innovative HIV prevention intervention for developing countries.
Sex Transm Dis. 2013;40(12):909–14.
12. Kahabuka C, Plotkin M, Christensen A, Brown C, Njozi M, Kisendi R, et al.
Addressing the first 90: a highly effective partner notification approach reaches
previously undiagnosed sexual partners in Tanzania. AIDS Behav. 2017;21
(8):2551–60.
13. Brown LB, Miller WC, Kamanga G, Nyirenda N, Mmodzi P, Pettifor A, et al.
HIV partner notification is effective and feasible in sub-Saharan Africa: opportu-
nities for HIV treatment and prevention. J Acquir Immune Defic Syndr. 2011;56
(5):437–42.
14. Cherutich P, Golden MR, Wamuti B, Richardson BA, Asbjornsdottir KH,
Otieno FA, et al. Assisted partner services for HIV in Kenya: a cluster random-
ized controlled trial. Lancet HIV. 2017;4(2):e74–82.
15. Jennings L, Na M, Cherewick M, Hindin M, Mullany B, Ahmed S. Women’s
empowerment and male involvement in antenatal care: analyses of Demographic
and Health Surveys (DHS) in selected African countries. BMC Pregnancy Child-
birth. 2014;14:297.

16. World Health Organization. Guidelines on HIV self-testing and partner noti-
fication. Geneva, Switzerland; 2016 [cited 2019 Apr 17]. Available from: https://
www.who.int/hiv/pub/vct/hiv-self-testing-guidelines/en/
17. U.S. President’s Emergency Plan for AIDS Relief. Partner and family-based
index testing: a standard operating procedure. [cited 2019 Apr 17]. Available
from: https://aidsfree.usaid.gov/sites/default/files/pn_sop_slides.pdf
18. U.S. Agency for International Development. U.S. President’s emergency plan
for research, AIDSFree [Internet]. AIDSFree HIV testing services knowledge base.
[cited 2019 Apr 17]. Available from: https://aidsfree.usaid.gov/resources/hts-kb
19. Plotkin M, Kahabuka C, Christensen A, Ochola D, Betron M, Njozi M, et al.
Outcomes and experiences of men and women with partner notification for HIV
testing in Tanzania: results from a mixed method study. AIDS Behav. 2018;22
(1):102–16.
20. Fauci AS, Redfield RR, Sigounas G. Ending the HIV epidemic: a plan for the
United States. JAMA. 2019;321(9):844–5.
21. Cherutich P, Golden M, Betz B, Wamuti B, Ng’ang’a A, Maingi P, et al.
Surveillance of HIV assisted partner services using routine health information
systems in Kenya. BMC Med Inform Decis Mak 2016;16:97.
22. Joint United Nations Programme on HIV/AIDS. 90-90-90: an ambitious
treatment target to help end the AIDS epidemic. Geneva, Switzerland; 2014
[cited 2019 Apr 17]. Available from: http://www.unaids.org/sites/default/file
s/media_asset/90-90-90_en.pdf
23. World Health Organization. Consolidated guidelines on HIV testing ser-
vices. Geneva, Switzerland; 2015 [cited 2019 Apr 17]. Available from: https://
www.who.int/hiv/pub/guidelines/hiv-testing-services/en/
24. Ayala G, Bahati M, Balan E, Chang J, Do TD, Fokeerbux NA, et al. Partner
notification: a community viewpoint. J Int AIDS Soc. 2019;22(S3):e25291.
25. Little KM, Kan M, Samoylova O, Rsaldinova A, Saliev D, Yaminova M,
et al. Implementation experiences and insights from the scale-up of an HIV
assisted partner notification intervention in Central Asia. J Int AIDS Soc.
2019;22(S3):e25313.
26. Malik M, Jamil MS, Johnson CC, Pasha MS, Hermez J, Qureshi S. Integrat-
ing assisted partner notification within service package for people who inject
drugs in Pakistan. J Int AIDS Soc. 2019;22(S3):e25317.
27. Mahachi N, Muchedzi A, Tafuma TA, Mawora P, Kariuki L, Sewo B, et al.
Sustained high HIV case finding through index testing and partner notification
services: experiences from three provinces in Zimbabwe. J Int AIDS Soc.
2019;22(S3):e25321.
28. Muffih PT, Temgbait Chimoun F, Khan EM, Nshom E, Nambu W, Shields R,
et al. Assisted HIV partner notification services in resource-limited settings:
experiences and achievements from Cameroon. J Int AIDS Soc. 2019;22(S3):
e25310.
29. Nguyen VTT, Huong PTT, Kato M, Thong NQ, Anh LAK, Son VH, et al.
Community-led HIV testing services including HIV self-testing and assisted part-
ner notification services: lessons from a pilot study in a concentrated epidemic
setting. J Int AIDS Soc. 2019;22(S3):e25301.
30. Masyuko SJ, Cherutich PK, Contesse MG, Maingi PM, Wamuti BM,
Macharia PM, et al. Index participant characteristics and HIV assisted partner
services efficacy in Kenya: results of a cluster randomized trial. J Int AIDS Soc.
2019;22(S3):e25305.
31. Hershow RB, Zimba CC, Mweemba O, Chibwe K, Phanga T, Dunda W,
et al. Perspectives on HIV partner notification, partner HIV self-testing, and
partner home-based HIV testing by pregnant and postpartum women in antena-
tal settings: a qualitative analysis in Malawi and Zambia. J Int AIDS Soc.
2019;22(S3):e25293.
32. Odoyo JB, Morton JF, Ngure K, O’Malley G, Mugwanya K, Irungu E, et al.
Integrating PrEP into HIV care clinics may improve partner testing services and
reinforce mutual support among couples: experiences from a PrEP implementa-
tion project in Kenya. J Int AIDS Soc. 2019;22(S3):e25303.
33. Monroe-Wise A, Maingi P, Kimani H, Moraa H, Bukusi D, Farquhar C.
Assisted partner notification services for patients receiving HIV care and treat-
ment in an HIV clinic in Nairobi, Kenya: a qualitative assessment of barriers and
opportunities for scale-up. J Int AIDS Soc. 2019;22(S3):e25315.
34. Clark JL, Perez-Brumer A, Salazar X. “Manejar la Situacion”: partner notifica-
tion, partner management, and conceptual frameworks for HIV/STI control and
MSM in Peru. AIDS Behav. 2015;19(12):2245–54.
35. Semple SJ, Pines HA, Strathdee SA, Vera AH, Rangel G, Magis-Rodriguez C,
et al. Uptake of a partner notification model for HIV among men who have sex with
men and transgender women in Tijuana, Mexico. AIDS Behav. 2018;22(7):2042–55.
36. Wamuti B, Welty T, Nambu W, Shields R, Temgbait Chimoun F, Golden M,
et al. Low risk of adverse outcomes in an HIV assisted partner services program
in Cameroon. J Int AIDS Soc. 2019;22(S3):e25308.
37. Myers RS, Feldacker C, Cesar F, Paredes Z, Augusto G, Muluana C, et al.
Acceptability and effectiveness of assisted human immunodeficiency virus

Katz DA et al. Journal of the International AIDS Society 2019, 22(S3):e25314
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25314/full | https://doi.org/10.1002/jia2.25314

200



partner services in mozambique: results from a pilot program in a public, urban
clinic. Sex Transm Dis. 2016;43(11):690–5.
38. Rosenberg NE, Mtande TK, Saldi F, Stanley C, Jere E, Paile L, et al. Recruit-
ing male partners for couple HIV testing and counselling in Malawi’s option B+
programme: an unblinded randomised controlled trial. Lancet HIV. 2015;2(11):
e483–91.
39. Han H, Myers S, Khan EM, Masyuko S, Paredes Z, Temgbait Chimoun F,
et al. Assisted HIV partner services (aPS) training in three Sub-Saharan African
Countries: facilitators and barriers to sustainable approaches. J Int AIDS Soc.
2019;22(S3):e25307.
40. Tembo TA, Kim MH, Simon KR, Ahmed S, Beyene T, Wezel E, et al. Enhanc-
ing an HIV index case testing passive referral model through a behavioral skills-

building training for health care providers: a pre-/post- assessment in Mangochi
District, Malawi. J Int AIDS Soc. 2019;22(S3):e25292.
41. World Health Organization. Responding to intimate partner violence and
violence against women: WHO clinical and policy guidelines. Geneva, Switzer-
land; 2013 [cited 2019 Apr 17]. Available from: https://www.who.int/reproducti
vehealth/publications/violence/9789241548595/en/
42. Latkin CA, Davey-Rothwell MA, Knowlton AR, Alexander KA, Williams CT, Boo-
dram B. Social network approaches to recruitment, HIV prevention, medical care, and
medication adherence. J Acquir Immune Defic Syndr. 2013;63 Suppl 1:S54–8.
43. U.S. Centers for Disease Control and Prevention. Social network strategy
(SNS) for HIV testing recruitment. Atlanta, GA: U.S. Centers for Disease Control
and Prevention.

Katz DA et al. Journal of the International AIDS Society 2019, 22(S3):e25314
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25314/full | https://doi.org/10.1002/jia2.25314

201



Vol.:(0123456789)1 3

AIDS and Behavior 
https://doi.org/10.1007/s10461-019-02552-2

ORIGINAL PAPER

Use and!Acceptability of!HIV Self-Testing Among First-Time Testers 
at!Risk for!HIV in!Senegal

Carrie!E.!Lyons1 !· Karleen!Coly1!· Anna!L.!Bowring1!· Benjamin!Liestman1!· Daouda!Diouf2!· Vincent!J.!Wong3!· 
Gnilane!Turpin1!· Delivette!Castor3!· Penda!Dieng2!· Oluwasolape!Olawore1!· Scott!Geibel6!· Sosthenes!Ketende1!· 
Cheikh!Ndour4!· Sa"atou!Thiam5!· Coumba!Touré-Kane7!· Stefan!D.!Baral1

 
© The Author(s) 2019

Abstract
HIV Self-Testing (HIVST) aims to increase HIV testing coverage and can facilitate reaching the UNAIDS 90-90-90 targets. 
In Senegal, key populations bear a disproportionate burden of HIV and report limited uptake of HIV testing given pervasive 
stigma and criminalization. In these contexts, HIVST may represent a complementary approach to reach populations reporting 
barriers to engagement with existing and routine HIV testing services. In this study, 1839 HIVST kits were distributed in Sen-
egal, with 1149 individuals participating in a pre-test questionnaire and 817 participating in a post-test questionnaire. Overall, 
46.9% (536/1144) were first-time testers and 26.2% (300/1144) had tested within the last year; 94.3% (768/814) reported 
using the HIVST, and 2.9% (19/651) reported a reactive result which was associated with first-time testers (p = 0.024). HIVST 
represents an approach that reached first-time testers and those who had not tested recently. Implementation indicators sug-
gest the importance of leveraging existing community structures and programs for distribution.

Keywords HIV!· Self-Testing!· Key populations!· Senegal!· Sub-Saharan Africa

Resumen
El autodiagnóstico del VIH (ADVIH) busca incrementar la cobertura de las pruebas del VIH y puede facilitar el alcance de 
los objetivos 90-90-90 de ONUSIDA. En Senegal, los grupos de población clave soportan una carga desproporcionada del 
VIH y reportan una utilización limitada de las pruebas del VIH, dada la generalización del estigma y la criminalización. En 
este contexto, el ADVIH puede servir como enfoque complementario para alcanzar a las poblaciones que reportan barreras 
al compromiso con los servicios de pruebas del VIH existentes y de rutina. En este estudio se distribuyeron 1839 ADVIH en 
Senegal, donde 1149 individuos participaron en una encuesta antes de recibir la prueba y 817 participaron en!una encuesta 
después de recibir la prueba. En general, el 46.9% (536/1144) se realizó la prueba por primera vez y el 26.2% (300/1144) 
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se habían realizado una prueba en el último año; el 94.3% (768/814) reportó utilizar el ADVIH y el 2.9% (19/651) reportó 
un resultado reactivo asociado con realizar la prueba por primera vez (p = 0.024). El ADVIH representa un enfoque que 
alcanzó a las personas que realizaron la prueba por primera vez y a quienes no se!habían realizado la prueba recientemente. 
Los indicadores de implementación sugieren la importancia de aprovechar las estructuras comunitarias y los programas de 
distribución existentes.

Introduction

Increasing coverage of HIV testing and early detection of 
seroconversion among people living with HIV is essential 
for e#ectively responding to the HIV pandemic. Early detec-
tion of HIV and initiation of antiretroviral therapy (ART) 
significantly reduces HIV-related morbidity and mortality, 
and can improve the quality of life for people living with 
HIV while also eliminating the risk of onward HIV trans-
mission [1–3]. Similarly, awareness of one’s negative HIV 
serostatus is important for prioritizing prevention strate-
gies especially in the context of increasing availability of 
pre-exposure prophylaxis (PrEP) [4, 5]. HIV self-testing 
(HIVST) is emerging as an important tool to potentially 
increase the uptake and the frequency of HIV testing in 
populations at increased risk for acquiring HIV such as key 
populations who may avoid HIV testing services because of 
stigma and criminalization of their sexual practices, orienta-
tion, or occupation, or even the criminalization of HIV trans-
mission [6]. Approximately 48 countries have established 
an HIVST supportive policy and far more countries have 
policies under development, including several across sub-
Saharan African [7, 8]. Given the rapid adoption of HIVST 
globally, WHO guidelines have been developed to support 
the implementation and scale-up of ethical, e#ective, accept-
able, and evidence-based approaches to HIVST [9].

HIVST can potentially overcome barriers to HIV test-
ing uptake and accessibility by placing the locus of control 
of testing on the individual, increasing confidentiality, and 
allowing members of marginalized and stigmatized groups 
to test in settings of privacy, safety, and with dignity [10]. 
Oral HIVST has been shown to improve HIV testing cover-
age and to be acceptable among diverse populations across 
varied settings [11–16]. However, there is currently limited 
evidence on acceptability of HIVST across Western and 
Central Africa despite the need to understand the accept-
ability and strategies for e#ective implementation across the 
region [8].

The West African country of Senegal is one of the coun-
tries in sub-Saharan Africa where an HIVST policy is cur-
rently under development [8]. Senegal has a concentrated 
HIV epidemic with a prevalence among adults of reproduc-
tive age consistently under 1%, and a high burden among 
specific key populations [17]. In Senegal, HIV dispropor-
tionately a#ects men who have sex with men (MSM), female 
sex workers (FSW) and people who inject drugs (PWID) 

with prevalence estimates of 23.5%, 3.3%, 10.2%, respec-
tively [18, 19]. In Senegal, same-sex practices are criminal-
ized and sex work for cisgender women is legal but highly 
regulated [20]. Stigma has been shown to be a barrier to 
uptake of HIV testing and accessing other HIV prevention 
and treatment services. In many places, there is stigma spe-
cifically associated with seeking HIV testing [21, 22]. Fre-
quent or regular HIV testing may be perceived by healthcare 
providers as disclosing a stigmatized behavior, and stigma 
relating to access to health services among key populations 
has been reported to be high [18]. Low rates of testing may 
be a#ecting Senegal’s progress towards epidemic control 
among key populations and achieving the UNAIDS 90-90-
90 targets for all [23]. While available data are limited, 
UNAIDS estimates that only 71% of adults living with HIV 
know their status, of which only 58% are receiving ART 
[24.] However, uptake of HIV services has been shown to be 
lower among key populations, with a recent study estimating 
that only 13% of MSM and 55% of FSW living with HIV 
reported to be aware of their seropositive status [18].

Given the HIV epidemic profile in Senegal and the lim-
ited uptake of HIV prevention and treatment services among 
key populations in the country, HIVST may represent an 
impactful strategy for increasing the uptake and coverage 
of HIV testing and accelerating progress towards achieving 
90-90-90 goals. This study aimed to assess the acceptability 
of HIVST for key populations and people in their social and 
sexual networks and secondly, to assess the e#ectiveness 
of HIVST in reaching first-time testers. These results will 
inform appropriately scaled implementation of HIVST in 
Senegal and across West Africa.

Methods

This is a pilot study which distributed HIVST kits through 
targeted venues and recruited individuals through conveni-
ence sampling to participate in pre and post HIVST socio-
behavioral questionnaires.

HIVST Distribution

OraQuick HIV Self-Test Kits (Orasure Technologies, Inc) 
were distributed to individuals in Dakar and Ziguinchor 
through venue and social network-based distribution. The 
HIVST kits included an OraQuick test device, written and 
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pictorial step-by-step instructions, supplementary informa-
tion on the test and HIV, and a referral card with information 
for confirmatory testing sites and study contacts. Instructions 
and supplementary information were provided in French and 
Wolof and adapted to the Senegalese context.

HIVST kit distribution and participant recruitment was 
led by study partner, Enda Santé, and aimed to reach popu-
lations with increased vulnerability of HIV acquisition and 
high levels of health care related stigma, including MSM, 
FSW, PWID, and clients of FSW. [20].

The venue-based approach for distribution and recruit-
ment utilized directly assisted distribution of HIVST and 
was conducted through outreach to sex work venues, bars, 
nightclubs, hot spots, and mobile clinics, as well as health 
facilities that provide services to key populations. Venues 
were selected based on recommendations of community 
partners with previous experience in the communities, and 
leveraged existing programmatic activities. Directly assisted 
distribution of HIVST followed the WHO definition [9] and 
was led by trained distributors who provided pre-test instruc-
tions, test information, demonstration of proper HIVST use, 
and education on the importance for confirmatory testing, 
irrespective of a test reactivity. When possible, the partici-
pant was given the choice to either self-administer in a pri-
vate space on-site with a peer educator available, or to take 
their HIVST kit away with them to test later.

A small sample of additional HIVST kits were distributed 
through social network-based unassisted distribution. The 
social network-based approach was focused on providing 
a primary recipient with one HIVST kit for themselves and 
two additional kits to distribute to individuals within their 
network. Social network-based distribution leveraged venue-
based distribution to engage the primary HIVST recipient, 
who received the HIVST kits directly from the trained dis-
tributor. The primary recipient then distributed to secondary 
recipients through indirect, unassisted distribution as defined 
by WHO [9.] Secondary recipients only received written 
instructions and information contained within the HIVST 
kit.

Data Collection

Convenience sampling was used to recruit individuals into 
the study at the time of HIVST kit distribution. Individuals 
receiving the HIVST kits through directly assisted venue-
based distribution were asked if they wished to participate 
in a pre- and post-test survey. Data from social network-
based distribution were only obtained from the primary 
recipient as follow up was not possible for the network-
based HIVST kit recipients. Participants were eligible if 
they reported being 18!years of age or older; capable of 
and willing to provide informed consent; agreed to use 
the HIVST; and spoke Wolof and/or French. Participation 

was voluntary, and individuals could receive an HIVST 
kit regardless of survey participation. All pre- and post-
test surveys were administered to eligible participants by 
trained interviewers. Among consenting participants, an 
interviewer administered pre-test surveys at the distribu-
tion site before HIVST utilization. Pre-test surveys cap-
tured information on demographic characteristics, HIV 
risk behaviors, HIV testing history, and motivation for 
testing.

Among individuals who opted to test at the HIVST dis-
tribution sites, the HIVST was collected through a test 
disposal box after self-administration and was read imme-
diately. The result was logged to track the overall results 
observed, but not connected to the individual participant. 
This approach was used to compare aggregate level results 
to those self-reported in the post-tests. Post-test surveys 
assessing self-reported HIVST use and acceptability were 
conducted by phone two weeks after the HIVST kit distri-
bution. Data were not obtained from secondary recipients.

Ethical review and approval were provided by the 
National Research Ethics Committee in Senegal and 
the Johns Hopkins School of Public Health Institutional 
Review Board.

Measures

Key population characteristics were self-reported. Sex 
worker was defined as reporting exchanging sex for money 
or goods, and with more than half of income being from 
selling sex in the past 6!months. Male sex workers (MSW) 
were defined as sex workers above, as well as being 
assigned male sex at birth; and FSW were defined as sex 
workers as above and assigned female sex at birth. MSM 
was defined as being assigned the male sex at birth and 
ever having oral or anal sex with another man. Transgen-
der women were defined using a two-step gender assess-
ment of reporting male sex assigned at birth and gender 
identification as a woman. PWID were defined as ever 
having injected illicit drugs. Key population categories 
were not mutually exclusive. Key population was defined 
as meeting the criteria of at least one of the six key popu-
lation categories.

First-time testers were defined as individuals who self-
reported never having received an HIV test prior to the 
pre-test questionnaire. HIVST reactivity results were col-
lected in two ways: 1. Results collected from used HIVST 
at the distribution sites; and 2. Self-reported HIVST results 
from those who participated in the post-test phone survey. 
Acceptability measures were informed by The Society 
for Implementation Research and Collaboration Indictor 
Review, however, have not yet been validated [25.]
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Statistical Analyses

Demographic characteristics and HIV testing history were 
determined from pre-test questionnaires. Logistic regres-
sion was used to assess the crude relationship between HIV 
testing history (first-time vs. previous testers), demographic 
characteristics, and HIV risk behaviors. Multiple multivari-
able logistic regression models were developed to separately 
assess each demographic characteristic, HIV testing history, 
HIV risk behaviors as primary predictors of first-time test-
ers and adjusted for a priori demographic characteristics. 
Pearson’s Chi squared tests were used to assess the crude 
relationships between first-time testers and HIVST use and 
acceptability, as well as the relationships between self-
reported HIVST result and use and demographic charac-
teristics. A significance value of p < 0.05 was used for all 
analyses.

Results

Distribution and!Study Participation

A total of 1839 HIVST kits were distributed between April 
2017 to June 2018, and 62.5% (1149/1839) of recipients 
participated in the pre-test questionnaire before receiv-
ing the HIVST (Table!1). Among pre-test participants, 
71.1% (817/1149) participated in the follow up post-test 
questionnaire.

Among post-test respondents, 5.9% (48/810) had received 
additional HIVST kits for secondary, unassisted distribution, 
of which 80.0% (36/45) distributed the additional HIVST 
kits. Among individuals not provided additional HIVST kits 
for unassisted distribution, 1.2% (9/730) gave their HIVST 
kit to someone else.

Demographic Characteristics

Among participants who completed the pre-test, 47.9% 
(539/1125) were in Dakar and 52.1% (586/1125) were in 
Ziguinchor (Table!2). Among pre-test participants, 25.3% 

(286/1130) were aged 18–24!years of age, 32.7% (370/1130) 
were 25–30!years, and 42.0 (474/1130) were 31!years and 
older. Overall, 52.9% (607/1148) reported female and 47.1% 
(541/1148) reported male sex at birth. Demographic char-
acteristics of individuals who participated in the post-test 
questionnaire did not di#er from the pre-test, except for 
region (p = 0.011).

Key Populations

Among pre-test respondents, 32.2% (370/1149) self-
reported membership of a key population group with 18.8% 
(204/1085) sex workers specifically, 14.3% (155/1085) FSW 
and 4.4% (48/1085) MSW; 15.1% (174/1149) MSM; 3.7% 
(42/1131) PWID; and 1.7% (20/1148) transgender women.

First-Time Testers

Among pre-test respondents, 46.9% (536/1144) of partici-
pants were first-time testers, 26.9% (308/1144) had ever 
tested for HIV but not within the last 12!months, and 26.2% 
(300/1144) had tested within the last 12!months.

Among key populations, 36.8% (136/370) were first-
time testers (Table!3). Among sex workers of all genders, 
26.5% (54/204) were first time testers. Among FSW, 20.7% 
(32/155) were first-time testers, 27.7% (43/155) had tested 
but not in the last 12!months, and 51.6% (80/155) had tested 
in the last 12!months. Among MSW, 45.8% (22/48) were 
first-time testers. Overall, 46.0% (80/174) of MSM, 59.5% 
(25/42) of PWID, and 55.0% (11/20) of transgender women 
were first-time testers.

Among participants in Dakar, 42.2% (227/538) were first-
time testers, and in Ziguinchor 52.6% (306/582) were first-
time testers (Table!4). Among participants 18 to 24!years 
old, 62.8% (179/285) were first-time testers. Among partici-
pants ages 25–30, 46.0% (169/367) were first-time testers, 
and 38.0% (171/444) were first-time testers among those 
31!years and older. Among participants assigned female sex 
at birth, 38.6% (233/604) were first-time testers compared to 
56.2% (303/539) of participants assigned male sex at birth.

Table 1  HIVST distribution 
and data collection summary in 
Senegal

n/N %

HIVST kits distributed 1839 100
Pre-test participants 1149/1839 62.5
Post-test participants among those who participated in the pre-test 817/1149 71.1
Received additional HIVST for secondary distribution among post-test respondents 48/810 5.9
Distributed HIVST for secondary distribution among post-test respondents 36/45 80.0
Gave HIVST to someone else, although did not receive additional HIVST for second-

ary distribution
9/730 1.2

HIVST results with positive reactivity among those collected at the distribution sites 76/1407 5.4
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Table 2  Demographic 
characteristics of individuals 
who participated in pre- and 
post- HIVST questionnaires

a Not mutually exclusive

Pre-test participants Post-test participants X2 p value 
to compare 
samples

N = 1149 N = 817
Demographic characteristics n/N % n/N %

Region 0.011
!Dakar 539/1125 47.9 437/813 53.7
!Ziguinchor 586/1125 52.1 376/813 46.3

Age 0.947
!18–24 286/1130 25.3 207/803 25.8
!25–30 370/1130 32.7 265/803 33.0
!31+ 474/1130 42.0 331/803 41.2

Sex at birth 0.226
!Female 607/1148 52.9 454/816 55.6
!Male 541/1148 47.1 362/816 44.4

Key  populationsa

Key population (any) 0.451
!Yes 370/1149 32.2 250/817 30.6
!No 779/1149 67.8 567/817 69.4

Sex worker (all genders) 0.841
!Yes 204/1085 18.8 148/772 19.2
!No 881/1085 81.2 624/772 80.8

Female sex worker 0.772
!Yes 155/1085 14.3 114/772 14.8
!No 994/1085 85.7 658/772 85.2

Male sex worker 0.877
!Yes 48/1085 4.4 33/772 4.3
!No 1101/1085 95.6 739/772 95.7

Men who have sex with men 0.417
!Yes 174/1149 15.1 113/817 13.8
!No 975/1149 84.9 704/817 86.2

People who inject drugs 0.230
!Yes 42/1131 3.7 22/807 2.7
!No 1089/1131 96.3 785/807 97.3

Transgender women 0.800
!Yes 20/1148 1.7 13/816 1.6
!No 1128/1148 98.3 803/816 98.4

HIV testing history
Recent testing for HIV 0.435
!Never 536/1144 46.9 358/814 44.0
!Yes, but not in the last 12!months 308/1144 26.9 227/814 27.9
!Yes, within the last 12!months 300/1144 26.2 229/814 28.1

First time testers 0.208
!Yes 536/1144 46.9 358/814 44.0
!No 608/1144 53.1 456/814 56.0
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Demographic Characteristics, HIV Testing 
History and!HIV Risk Behaviors, and!Associations 
with!First-Time Testers

When adjusting for sex and age, region was associated 
with HIV testing history, with an increased odds of being 
a first-time tester in Ziguinchor (aOR: 1.99; 95%CI: 1.53, 
2.59; p value: < 0.001) compared to Dakar (Table!4). Age 
was associated with HIV testing history with an increased 
odds of being a first-time tester among those 18 to 24!years 
old compared to 31 + (aOR: 2.84; 95CI!%: 2.07, 3.90; 
p-value: < 0.001). Participants assigned male sex at birth 
had an increased odds of being a first-time tester compared 
to those assigned female sex (aOR: 2.71; 95CI!%: 2.08, 
3.52; p-value: < 0.001).

Among pre-test participants, 79.5% (837/1053) had 
been worried about their HIV status, which was nega-
tively associated with being a first-time tester (aOR: 0.68; 
95%CI: 0.49, 0.94; p-value: 0.021) (Table!4). A sexual 
partner (aOR: 1.92; 95%CI: 1.06, 3.49; p-value: 0.032) or 
a family member (aOR: 2.61; 95%CI: 1.01, 6.69; p-value: 
0.047) suggesting getting tested for HIV were associ-
ated with reaching first-time testers compared to ‘other’ 

people suggesting. The reported primary reason for doing 
the HIV test was engagement in risky behavior (41.8%; 
402/961), sexual partner engagement in risk behavior 
(7.4%; 71/961), had sex with someone who they thought 
or knew to be living with HIV (4.7%;45/961), condom 
failure (7.0%; 67/961), someone suggested to get tested 
(20.7%; 199/961), and part of a regular testing routine 
(17.2%; 165/961).

Use of!HIVST

Among post-test survey respondents, 94.3% (768/814) 
reported using the HIVST of which 43.5% (333/765) were 
first-time testers (Table!5). In total, 54.3% (363/668) used 
the HIVST at the distribution site and 45.7% (305/668) used 
the HIVST at home; and 88.9% (595/669) used the HIVST 
within 2!days. Among those who used the HIVST, 2.9% 
(19/651) reported a reactive result, and 2.0% (13/651) had 
an invalid result. Self-reported reactivity was associated with 
first-time testers (p = 0.024), and among those with a reac-
tive result 63.2% (12/19) were first-time testers. Reported 
location of receiving the HIVST was associated with HIV 
testing history (p-value: < 0.001). Overall 10.3% (48/466) 

Table 3  HIV testing history among self-reported key populations in Senegal

a Not mutually exclusive

Total HIV testing history
Self-reported key  populationa First-time tester Yes, but not in the last 

12!months
Yes, within the last 
12!months

n/N % n/N % n/N % n/N % P value

Key population (any) <0.001
!Yes 370/1149 32.2 136/370 36.8 103/325 27.8 131/325 35.4
!No 779/1149 67.8 400/774 51.7 205/774 26.5 169/774 21.8

Sex worker (all genders) <0.001
!Yes 204/1085 18.8 54/204 26.5 53/204 26.0 97/204 47.6
!No 881/1085 81.2 450/878 51.3 240/878 27.3 188/878 21.4

Female sex worker <0.001
!Yes 155/1085 14.3 32/155 20.7 43/155 27.7 80/155 51.6
!No 930/1085 85.7 472/927 50.9 250/927 27.0 205/927 22.1

Male sex worker 0.239
!Yes 48/1085 4.4 22/48 45.8 9/48 18.8 17/48 35.4
!No 1037/1085 95.6 482/1034 46.6 284/1034 27.5 268/1034 25.9

Men who have sex with men 0.923
!Yes 174/1149 15.1 80/174 46.0 49/174 28.2 45/174 25.9
!No 975/1149 84.9 456/970 47.0 259/970 26.7 255/970 26.3

People who inject drugs 0.184
!Yes 42/1131 3.7 25/42 59.5 7/42 16.7 10/42 23.8
!No 1089/1131 96.3 500/1084 46.1 297/1084 27.4 287/1084 26.5

Transgender women 0.242
!Yes 20/1048 1.7 11/20 55.0 7/20 35.0 2/20 10.0
!No 1128/1148 98.3 525/1123 46.8 300/1123 26.7 298/1123 26.5

207



AIDS and Behavior 

1 3

of those who reporting using the HIVST reported seeking 
follow up testing.

Acceptability of!HIVST

Overall, 74.5% (496/666) participants reported being com-
fortable using the HIVST. In total, 86.1% (576/669) found 
the instructions easy to follow, and 94.4% (638/676) thought 
their family of friends would use the HIVST. After receiv-
ing the HIVST, 30.6% (244/797) discussed HIV testing 

with a sexual partner or friend. Among participants 78.5% 
(307/391) would be comfortable asking a primary sexual 
partner to use an HIVST, and 65.8% (150/228) would be 
comfortable asking a casual sexual partner to use an HIVST.

HIVST Reactivity

Among post-test respondents reporting a reactive result, 
42.1% (8/19) used the test on site, and 57.9% (11/19) used 
the HIVST at home (Table!6). Among those with a reactive 
HIVST, 57.9% (11/19) went for confirmatory testing and 

Table 4  Demographic characteristics, HIV testing history, motivation for HIV test use and associations with first-time testers in Senegal

*adjusted for other demographic characteristics presented in this table
**adjusted for age, sex, and region

Characteristics Total HIV testing history X2 p value OR aOR* 95% CI P value
First-time 
tester

Individuals 
with testing 
history

n/N % n/N % n/N %

Region 0.001
!Dakar 539/1125 47.9 227/538 42.2 311/538 57.8 Ref Ref
!Ziguinchor 586/1125 52.1 306/582 52.6 276/582 47.4 1.52 1.99 1.53,2.59 <0.001

Age <0.001
!18–24 286/1130 25.3 179/285 62.8 106/285 37.2 2.75 2.84 2.07,3.90 <0.001
!25–30 370/1130 32.7 169/367 46.0 198/367 54.0 1.39 1.32 1.00,1.76 0.063
!31+ 474/1130 42.0 171/444 38.0 293/473 62.0 Ref Ref

Sex at birth <0.001
!Female 607/1148 52.9 233/604 38.6 371/604 61.4 Ref Ref
!Male 541/1148 47.1 303/539 56.2 236/539 43.8 2.04 2.71 2.08,3.52 <0.001

HIV testing history n/N % n/N % n/N % P value OR aOR** 95% CI P value

Who suggested you get an HIV test? 0.056
!Sexual partner 66/1134 5.8 42/66 63.6 24/66 36.6 2.13 1.92 1.06, 3.49 0.032
!Peer educator 359/1134 31.7 164/357 45.9 193/357 54.1 1.03 1.09 0.76, 1.54 0.648
!Doctor 226/1134 19.9 101/224 45.1 123/206 54.9 1.00 1.01 0.68, 1.49 0.979
!Family member 22/1134 1.9 14/22 63.6 8/22 36.4 2.13 2.61 1.01, 6.69 0.047
!Friend 213/1134 18.7 97/213 45.5 116/213 54.5 1.01 0.95 0.63, 1.42 0.793
!Other 248/1134 21.9 112/248 45.2 136/248 54.8 Ref Ref

In the last 12!months, worried about HIV 0.065
!Yes 837/1053 79.5 368/834 44.1 466/834 55.9 0.75 0.68 0.49, 0.94 0.021
!No 216/1053 19.6 110/215 51.2 105/215 48.8 Ref

Main reason for doing the HIVST today <0.001
!Engaged in risky behavior 402/961 41.8 156/401 38.9 245/401 61.1 3.74 4.11 2.46.6.86 <0.001
!Sex partner engaged in risky behavior 71/961 7.4 48/71 67.6 23/71 32.4 12.26 10.92 5.38, 22.17 <0.001
!Had sex with someone knew/thought to 

be living with HIV
45/961 4.7 27/45 60.0 18/45 40.0 8.81 8.16 3.70, 17.98 <0.001

!Condom broke or slipped 67/961 7.0 47/66 71.2 19/66 28.8 14.53 12.70 6.09, 26.51 <0.001
!Someone suggested I get tested 199/961 20.7 116/197 58.9 81/197 41.1 8.41 9.32 5.33, 16.28 <0.001
!Part of my regular testing pattern 165/961 17.2 24/165 14.6 141/165 85.5 Ref Ref
!Other 12/840 1.3 5/12 41.7 7/12 58.3 4.20 1.28 0.24, 6.96 0.776
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Table 5  Use and acceptability of HIVST and di#erences between first-time testers and individuals with HIV testing history in Senegal

Total First time 
testers

Individuals 
with testing 
history

HIVST distribution and use n/N % n/N % n/N % P value

Reported use of HIVST 0.390
!Yes 768/814 94.3 333/765 43.5 432/765 56.5
!No 46/814 5.7 23/46 50.0 23/64 50.0

Place of HIVST use 0.092
!Home 305/668 45.7 147/302 48.7 155/302 51.3
!At distribution site 363/668 54.3 153/363 42.2 210/363 57.9

Time of use after distribution 0.617
!< 2!days 595/669 88.9 266/593 44.9 327/593 55.1
!> 2!days 74/669 11.1 35/73 48.0 38/73 52.1

Where did you receive your HIV self-test? <0.001
!Hospital 260/742 35.0 130/259 50.2 129/259 49.8
!Community organization 78/742 10.5 24/78 30.8 54/78 69.2
!At a hotspot, bar, or community venue 194/742 26.2 95/192 49.5 97/192 50.5
!Mobile clinic 108/742 14.6 13/108 12.0 95/108 88.0
!Friend or family 102/742 13.8 69/102 67.7 33/102 32.4

Self-reported result of HIVST 0.024
!Negative 619/651 95.1 268/619 43.4 349/617 56.6
!Reactive 19/651 2.9 12/19 63.2 7/19 36.8
!Invalid 13/651 2.0 9/12 75.0 3/12 25.0

Confirmed results of HIVST results 0.625
!Yes 48/466 10.3 21/48 43.8 27/48 56.3
!No 418/466 89.7 197/415 47.5 218/415 52.5

Acceptability of HIVST
How comfortable did you feel using the HIVST? <0.001
!Comfortable 496/666 74.5 202/494 40.9 292/492 59.1
!Not comfortable 170/666 25.5 96/169 56.8 73/169 43.2

How did you find the instructions? 0.427
!Easy 576/669 86.1 263/575 45.7 312/575 54.3
!Not easy 93/669 13.9 38/92 41.3 54/92 58.7

Would you recommend self-testing to others? 0.390
!Yes 596/626 95.2 259/594 43.6 335/594 56.4
!No 30/626 4.8 15/29 51.7 14/29 48.3

Do you think your friends and/or family would use an HIVST? 0.591
!Yes 638/676 94.4 273/636 42.9 363/636 57.1
!No 38/676 5.6 18/38 47.4 20/38 52.6

Since you receive the HIVST, did you discuss HIV testing with any sexual part-
ners or friends?

0.582

!Yes 244/797 30.6 104/244 42.6 140/244 57.4
!No 553/797 69.4 246/550 44.7 304/550 55.3

Would you be comfortable asking your primary sexual partner to use an HIVST? 0.037
!Yes 307/391 78.5 132/306 43.1 174/306 56.8
!No 84/391 21.5 47/84 56.0 37/84 44.1

Would you be comfortable asking a casual sexual partner to use an HIVST? 0.218
!Yes 150/228 65.8 72/149 48.3 77/149 51.7
!No 78/228 34.2 31/78 39.7 47/78 60.3
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among those with an invalid test result none went for fol-
low up testing. Among those with a reactive HIVST result, 
84.2% (16/19) were male, 31.6% (6/19) were 18–24!years 
old, and 42.1% (8/19) were a self-reported member of a 
key population. Among HIVST kits collected at the dis-
tribution site, 5.4% (76/1407) had a positive reactivity 
(Table!1).

Discussion

This study demonstrates that HIVST can e#ectively engage 
first-time testers at risk for HIV in Senegal, including key 
populations, cisgender men, and young adults. Expanding 
access to HIVST may increase the coverage and frequency 
of HIV testing and thus have an important role in linking 
people living with HIV to diagnosis and treatment services 
and potentially mitigating the HIV epidemic in Senegal. 
Overall history of HIV testing as well as frequency of test-
ing remains low among key populations, as well as among 
young adults in their social and sexual networks in Senegal. 
HIVST result reactivity was associated with first-time test-
ing, and among those who tested with an HIVST, accept-
ability was high for both first-time testers and those report-
ing previous HIV testing. However, consistent with some 
earlier studies, confirmatory testing and linkage to care was 
a challenge during the implementation of HIVST in Senegal 
[26, 27].

This study highlights that HIVST was able to reach a 
large proportion of individuals, and in particular key popu-
lations, who had never received an HIV test as well as those 

who had not tested recently. Notably, approximately half 
of MSW, MSM, PWID, and transgender women reached 
through HIVST reported not having tested for HIV. Few 
programs currently exist to provide tailored health services 
to PWID and transgender women in Senegal, and this study 
suggests that HIVST may provide an opportunity for PWID 
and transgender women to increase uptake of testing in this 
context [28]. The proportion of first-time testers among FSW 
was lower, suggesting comparatively higher coverage of HIV 
testing among FSW than other key populations [18]. Sex 
work is legal in Senegal but is strictly regulated through a 
registration process for sex workers which includes require-
ments for HIV testing [20]. Despite this, frequency of testing 
among FSW is low compared to the recommended guide-
lines for HIV testing among key populations. Many FSW are 
not legally registered for sex work in Senegal, and these data 
suggest potential barriers to traditional testing approaches 
within challenging environments [18].

This small scale implementation of HIVST leveraged 
existing programs and networks working with key popula-
tions to distribute HIVST. Despite available services and 
programs in Senegal, HIVST was able to reach a large pro-
portion of first-time testers in this study. Therefore, HIVST 
represents a promising new approach to increase coverage 
and uptake of HIV testing through leveraging current pro-
grams. However, adoption and integration of HIVST into 
existing programs will require a revision of the current 
HIV testing targets for programs in Senegal. HIVST indica-
tors have been incorporated into the PEPFAR Monitoring, 
Evaluation, and Reporting (MER 2.0) Indicator Reference 
Guide representing appropriate indicators for collection in 

Table 6  HIVST result reactivity 
and association with use and 
demographic characteristics

Reactive (N = 19) Invalid (N = 13) Not reactive (N = 619) X2 P value
n/N % n/N % n/N %

Place of HIVST use 0.002
!Home 11/19 57.9 12/13 92.3 274/616 44.5
!At distribution site 8/19 42.1 1/13 7.7 3412/616 55.5

Confirmed results of 
HIVST results

<0.001

!Yes 11/19 57.9 0/11 0.0 37/423 8.8
!No 8/19 42.1 11/11 100.0 386/423 91.4

Sex <0.001
!Female 3/19 15.8 3/13 23.1 350/619 56.5
!Male 16/19 84.2 10/13 76.9 269/619 43.5

Age 0.327
!18–24 6/19 31.6 1/13 7.7 56/610 25.6
!25–30 9/19 47.4 6/13 46.2 210/610 34.4
!31+ 4/19 21.1 6/13 46.2 244/610 40.0

Key population 0.326
!Yes 8/19 42.1 3/13 23.1 167/619 73.0
!No 11/19 57.9 10/13 76.9 452/619 27.0
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HIV testing programs [29]. Notably, the HIV testing yield 
for programs may decrease if HIVST are included though 
there will be a lower cost per test o#ered [30].

First-time testers were associated with HIVST result 
reactivity in this study, with the majority of self-reported 
reactive results being among first-time testers. These 
findings suggest the potential e#ectiveness of HIVST in 
increasing HIV diagnosis among those living with HIV 
in Senegal and not accessing traditional testing services. 
Additionally, acceptability was overall high among indi-
viduals who participated in the post-test survey, as shown 
in other settings [16, 31, 32]. However, one quarter of 
participants reported that they were not comfortable using 
the HIVST, which highlights the need to better understand 
how to improve comfort during testing. Use and accept-
ability of HIVST was overall not significantly di#erent 
between first-time testers and those with a testing his-
tory for most measures in this study. These results sug-
gest potential for sustained uptake among both new and 
returning users. Contrarily, other studies have found that 
acceptability was influenced by prior HIV testing [33].

Although acceptability of HIVST has been high in other 
studies, consistent evidence on confirmatory testing and 
linkage to care similarly remain sub-optimal [26, 27]. In 
this study, confirmatory testing was low, with approxi-
mately two-thirds of those with reactive results, and none 
with invalid results reporting confirmatory testing. A 
recent study in Zambia found that individuals who had not 
previously tested for HIV were negatively associated with 
intention to linkage to care after HIVST [33]. Therefore, 
there is a need to better understand implementation strat-
egies for linkage to care, especially for first-time testers. 
Preferred methods for follow up have varied across stud-
ies [33, 34]. Community-based confirmation testing was 
preferred to facility-based testing in Zambia and Malawi 
[35]. Some studies have shown success in linkage to care 
through active follow up, however another study found 
active support for linkage was less important to individu-
als than other attributes of confirmation testing locations 
[35]. HIVST strategies in Senegal may require more active 
mechanisms for follow up and support to improve linkage 
to confirmatory testing and care. Notably, young adults 
in this study had a higher odds of being first-time testers, 
suggesting traditional testing services are not currently 
reaching this group in Senegal. HIV incidence among ado-
lescents and young adults is high globally, however uptake 
of HIV services is low [36]. In particular, HIV incidence 
is generally highest among young MSM in countries with 
age-disaggregated incidence data [37–39]. The emergence 
of social media and technology to engage young adults and 
though social and sexual networks may provide an avenue 
for increasing uptake of HIV testing services for these 
populations [40]. Mobile phone apps have also been shown 

to be acceptable among young MSM in other settings and 
have been used to assess risk and coordinate HIVST dis-
tribution [41–43]. HIVST web-based delivery has been 
acceptable across settings, including sub-Saharan Africa, 
and may provide further opportunity to increase uptake 
and frequency of testing among young MSM [41–43]. 
Mobile technology may also be an opportunity to reach 
individuals in rural areas where program coverage and 
access to services is less, such as the region of Ziguinchor 
[44].

Several limitations should be considered in this study. 
Participation in the pre- and post-test questionnaires was 
voluntary and may not represent the full sample of indi-
viduals who participated in HIVST distribution. The results 
may therefore be subject to bias. Participants who received 
HIVST through network distribution were not captured in 
data collection and are not represented in this analysis. Dis-
closure of key population status as well as positive reactiv-
ity from the HIVST were low in self-reported measures of 
this study. The distribution strategy prioritized members of 
key populations and worked closely with existing programs 
providing services to these populations. However, only one-
third of the study sample self-reported key population status. 
Therefore, it may be that HIVST reached individuals who 
may not currently be at high risk of HIV, in which case there 
is a need to consider strategies to more e#ectively target key 
populations. Alternatively, key population status may have 
been underreported, in which case HIVST was able to reach 
individuals unwilling to disclose their key population-related 
behavior and less integrated into the key population net-
works [45]. Additionally, there was a discrepancy between 
the proportion of reactive HIVST collected at the distribu-
tion sites and those who self-reported reactive results dur-
ing posttest questionnaire. Although these figures cannot be 
linked or compared directly, it may suggest either under-
reporting of reactive test results, or possibly greater loss to 
follow up for posttest questionnaire among individuals with 
a reactive HIVST.

Conclusions

In Senegal, key populations bear a disproportionate burden 
of HIV, and report limited uptake of existing HIV testing 
services given pervasive stigma and criminalization. In these 
contexts, HIVST may represent a complementary approach 
to reach populations reporting barriers to engagement with 
existing and routine HIV testing services. These data suggest 
the potential impact that HIVST could have in complement-
ing existing HIV testing services by reaching a diverse group 
of first-time HIV-testers as well as those who have not tested 
recently in Senegal. This small-scale implementation further 
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suggested the importance of leveraging existing structures 
and programs for distribution. Moreover, since HIVST has 
the potential to disrupt traditional testing approaches, sus-
tained engagement with government and community stake-
holders is needed to inform optimal implementation strate-
gies of HIVST.
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ABSTRACT
Men’s relatively low rates of HIV testing has been termed the ‘HIV blind
spot’ and recently declared by UNAIDS as a top priority. This study uses
data from !ve nationally representative Demographic and Health
Surveys in Kenya, Malawi, Mozambique, Zambia, and Zimbabwe to
explore factors associated with men’s lifetime HIV testing. Between
29.3% and 34.9% of men ages 15–49 in these countries had never
tested for HIV and men who held accepting attitudes towards gender-
based violence, who lacked HIV knowledge, and who held stigmatising
views of HIV were more likely to report never testing for HIV. Findings
are interpreted, including a discussion of the possible unintended
consequences of current 90-90-90 targets on men’s relatively low testing
rates. The results point to possible intervention opportunities to increase
HIV testing among men in high-HIV prevalence settings in Eastern and
Southern Africa and emphasise the importance of changing men’s
perceptions related to stigma and gender norms.
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Introduction

HIV testing is a critical entry-point into HIV care and treatment, which reduce mortality and stem
ongoing HIV transmission (Cohen et al., 2011). Men living with HIV in Southern and Eastern Africa
– the regions of the world with the highest HIV prevalence – are much less likely to receive HIV care
and/or treatment and achieve viral suppression when compared with women, partially due to gender
disparities in HIV testing (Auld et al., 2015; Bor et al., 2015; Cornell et al., 2012; Muula et al., 2007).
African men are less likely to test for HIV than women and more likely to be living with HIV but
undiagnosed (Dovel, Yeatman, Watkins, & Poulin, 2015; Kigozi et al., 2009; Novitsky et al., 2015;
Schell et al., 2016). Compared to women in sub-Saharan Africa, men living with HIV are 20%
less likely to know their HIV status and 27% less likely to be accessing HIV care or treatment
(UNAIDS, 2017).

This low HIV testing contributes to overall AIDS-related mortality on the continent. AIDS-
related mortality in Africa is higher for men than for women, despite women having higher overall
HIV prevalence (Barnighausen, Herbst, Tanser, Newell, & Bor, 2014; Dovel et al., 2015; Mills, Beyrer,
Birungi, & Dybul, 2012). One recent estimate of HIV/AIDS-related deaths in South Africa documen-
ted 2.5 million deaths among men from 2004 to 2015, compared with 1.2 million for women (Mills
et al., 2012). Additionally, South African men are less likely to get tested for HIV than women: 32%
of men living with HIV are undiagnosed compared to 19% of women (Johnson, Rehle, Jooste, & Bek-
ker, 2015). These suboptimal HIV testing and treatment-related outcomes have been termed the
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‘HIV blind spot’ (Cornell, McIntyre, & Myer, 2011; Shand, Thomson-de Boor, van den Berg, Pea-
cock, & Pascoe, 2014), declared by UNAIDS as a priority in December 2017 (UNAIDS, 2017).

A recent systematic review of HIV testing interventions for men concluded that ‘few interventions
targeted men speci!cally’ (Hensen, Taoka, Lewis, Weiss, & Hargreaves, 2014, p. 2141); identifying
which factors are contributing to men’s low testing is critical to developing new and innovative
male-speci!c interventions to increase HIV testing. Analyses using nationally representative data
collected over 10 years ago in eight sub-Saharan African countries show that community-level
HIV knowledge – a relatively simple de!cit upon which to intervene – is associated with men’s
HIV testing (Stephenson, Miriam Elfstrom, & Winter, 2013). Traditional gender norms and HIV
stigma have also both been implicated as potential reasons that men may not be testing for HIV.
For example, a recently published scoping review highlighted the salience of qualitative evidence
from Africa reporting that men holding traditional views about men’s roles (i.e. provider, strength)
are less likely to test for HIV (Sileo, Fielding-Miller, Dworkin, & Fleming, 2018). Treves-Kagan et al.
(2017) conducted a population-based study in South Africa that shows that men were less likely than
women to test for HIV, were more likely than women to report anticipated stigma related to HIV
testing, and that men were more likely to test for HIV if they did not report any stigma. Similarly,
a qualitative study by Fleming, Colvin, Peacock, and Dworkin (2016) showed that both beliefs about
traditional power-dynamics between men and women and HIV-related stigma were factors that pre-
vented men from seeking HIV testing. Sileo et al. (2018) also concluded their paper by recommend-
ing that population-based quantitative studies examine how these factors related to gender norms
and stigma are associated with men’s HIV testing in Africa.

In this paper, we present an analysis of !ve nationally representative surveys in Eastern and
Southern Africa, each collected in the last !ve years, to explore demographic and socio-cognitive cor-
relates of men’s HIV testing. Speci!cally, we examined whether men’s attitudes toward gender-based
violence, HIV knowledge, and perceptions of stigma are associated with lifetime HIV testing.

Methods

Data

This analysis used data from recent Demographic and Health Surveys (DHS) implemented in !ve
sub-Saharan countries with high HIV prevalence: Kenya (2015; 4.0% HIV prevalence among men
15–49 years), Malawi (2015–16; 7.1%), Mozambique (2015; 10.2%), Zambia (2013–14; 10.3%),
and Zimbabwe (2015; 10.7%) (Figure 1). Brie"y, DHS employs a strati!ed two-stage sample design,

Kenya Malawi Mozambique Zambia Zimbabwe

HIV Prevalence 4 7.1 10.2 10.3 10.7

Never Tested 31.8 29.3 43.6 34.9 34.4
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Figure 1. UNAIDS 2016 HIV prevalence estimates and DHS prevalence of never testers among men aged 15–49 years, by country.
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with a representative sample of male and female participants drawn from census-based enumeration
areas and subsequently from households. Eligible male participants were between 15–59 years-old
and lived in every other household approached by surveyors. This analysis drew from 48,541
male survey records across countries with a response on the HIV testing question (Kenya: n =
12,793; Malawi: n = 7,472; Mozambique: n = 5,232; Zambia: n = 14,657; Zimbabwe: n = 8,387).

Measures

Outcome variable
The primary dependent variable of interest was never receiving an HIV test. This was measured by
asking respondents if they had ever been tested for HIV. Respondents who did not provide an answer
to the question were excluded from analysis.

Socio-cognitive variables
The three socio-cognitive variables assessed were correct HIV prevention knowledge (HIV knowl-
edge), accepting attitudes towards gender-based violence (GBV acceptance), and prejudice towards
PLHIV (stigma). An HIV knowledge index was constructed from three survey items assessing basic
knowledge of HIV prevention (i.e. had heard about HIV, knew that to reduce risk of contracting HIV
a person must always use condoms during sex, and that to reduce risk of contracting HIV a person
must have sex with only one sex partner who does not have other sex partners) and then dichoto-
mised to demonstrate full knowledge or someone who lacks some knowledge. A GBV acceptance
index was similarly developed from a battery of survey items and measured as a binary variable.
Respondents reporting accepting attitudes towards hitting or beating spouses in at least one of
!ve scenarios (i.e. wife goes out without telling the husband, wife neglects the children, wife argues
with husband, wife refuses to have sex with husband, wife burns food) were classi!ed as GBV accep-
tors. This is how the scale is commonly treated in research by GBV experts (Heise & Kotsadam,
2015). Lastly, respondents agreeing with or expressing ambiguity (i.e. responded ‘don’t know’)
towards at least one of two survey items addressing HIV prejudice (i.e. they would not buy vegetables
from a vendor with HIV, and they would not be willing to care for a relative with AIDS) were con-
sidered as prejudiced. For Malawi and Zimbabwe datasets, a proxy stigma item (i.e. respondents
would be ashamed if someone in their family had HIV/AIDS) was used in substitute of the willing-
ness to provide care index item, as this question was not posed to respondents in either of those
national surveys.

Socio-demographic variable
Socio-demographic indicators included age quintiles (15–24, 25–34, 35–44, 45–54, 55–59), residence
(urban or rural), educational attainment (none/primary, secondary or higher), religion (Catholic/
Christian, Other, or none), and marital status (never in union, married/living with partners, or
widowed/divorced/separated).

Data management and analysis
Descriptive statistics were generated for all covariates, which were inspected for completeness prior
to regression analysis. Bivariate analysis was conducted to identify associations between never tested
for HIV and socio-demographic characteristics and HIV socio-cognitive variables. Multivariate
logistic regressions models were developed to identify associations between never tested for HIV
and socio-cognitive variables, controlling for socio-demographic variables. Sample weights were
applied prior to statistical analysis. Covariate selection during model-building was informed by exist-
ing literature describing factors associated HIV testing.(Auld et al., 2015; Bor et al., 2015; Cornell
et al., 2012; Muula et al., 2007; Sileo et al., 2018; Stephenson et al., 2013) Data were managed and
analysed in Stata 13 (College Station, Texas, USA).
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Results

Descriptive statistics for each of the !ve samples are presented in Table 1. Mozambique had the high-
est proportion of men reporting never testing for HIV (56.4%), while Malawi had the lowest percen-
tage of men who had never tested (29.3%).

For the socio-cognitive variables of interest, there was a range across the study settings. GBV
acceptance was relatively low in Malawi and Mozambique (12.3% and 15.1%, respectively) compared
to Kenya (38.4%), Zambia (32.1%), and Zimbabwe (31.4%). Men with comprehensive HIV preven-
tion knowledge accounted for over 80% of respondents in Kenya, Zambia, and Zimbabwe but only
69.4% in Malawi and 59.8% in Mozambique. Finally, the percentage of men in each country sample
harbouring stigmatising attitudes towards people living with HIV ranged from 18.3% in Zambia to
28.3% in Zimbabwe.

For socio-demographic characteristics, men in Zambia and Zimbabwe had the highest levels of
educational attainment among surveyed countries. The majority of men in each country reported
Christianity as their religion, but a substantial number of men in Kenya, Malawi, and Mozambique
self-identi!ed as belonging to another unspeci!ed religion (most commonly Islam). In Zimbabwe,
17.6% of men reported having no religion, but the percentage of men reporting no religion in the
others countries was less than 5%.

For our bivariate results (Table 2), we found that GBV acceptance, HIV knowledge, and HIV
stigma were signi!cantly associated (p < 0.001) with never testing for HIV in each country. Men
who believed GBV was acceptable in at least one instance had between 1.22 (Kenya) and 2.17
(Malawi) times the odds of never testing for HIV compared to men who did not !nd GBV acceptable
in any situation. Men who answered all HIV knowledge questions correctly were signi!cantly less

Table 1. Weighted descriptive statistics for adult men sampled across Demographic and Health Surveys (DHS) in Kenya, Malawi,
Mozambique, Zambia, and Zimbabwe.

Kenya Malawi Mozambique Zambia Zimbabwe

Observations 12,819 7,478 5,283 14,773 8,396

Dependent Variable n % n % n % n % n %

Never tested 4,070 31.75 2,192 29.31 2,997 56.35 5,148 34.85 2,899 34.41
Socio-cognitive variables
Violence† 4,920 38.38 917 12.26 800 15.14 4,745 32.12 2,637 31.41
HIV knowledge†† 10,472 81.69 5,193 69.44 3,158 59.78 12,218 82.70 7,136 84.99
HIV stigma ††† 2,636 20.56 1,912 25.57 1,200 22.71 2,698 18.26 2,379 28.33
Socio-demographic variables
Residence
Urban 4,915 38.34 1,661 22.21 2,696 51.03 6,828 46.22 3,456 41.16
Rural 7,904 61.66 5,817 77.79 2,587 48.97 7,945 53.78 4,940 58.84
Age
Age 15–24 4,792 37.38 3,226 43.14 2,117 40.07 5,650 38.25 3,441 40.98
Age 25–34 3,643 28.42 1,975 26.41 1,347 25.50 3,828 25.91 2,270 27.04
Age 35–44 2,684 20.94 1,485 19.86 893 16.90 3,058 20.70 1,729 20.59
Age 45–54 1,700 13.26 792 10.59 679 12.85 1,714 11.60 956 11.39
Age 55–59 247 4.68 523 3.54

Educational attainment†
No education-Primary 7,316 57.07 4,651 62.20 3,159 59.80 6,535 44.27 1,912 22.77
Secondary-Higher 5,503 42.93 2,827 37.80 2,124 40.20 8,228 55.73 6,484 77.23
Religion
Christian 10,712 83.56 6,560 87.72 3,178 60.16 14,451 97.82 6,634 79.01
Other religion 1,621 12.65 737 9.86 2,045 38.71 109 0.74 283 3.37
No religion 482 3.76 181 2.42 56 1.06 156 1.06 1,479 17.62
Marital Status
Never in union 5,400 42.12 2,932 39.21 1,806 34.19 5,924 40.10 3,619 43.10
Married/living with partner 6,693 52.21 4,284 57.29 3,146 59.55 8,225 55.68 4,337 51.66
Widowed/divorced/separated 726 5.66 262 3.50 331 6.27 624 4.22 440 5.24

† Men who said that beating a women is acceptable in at least 1 of 5 situations; †† Men who answered all 3 HIV prevention knowl-
edge questions correctly; ††† Men who responded ‘yes’ or ‘don’t know’ to two stigma questions.
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likely to report never testing for HIV, ranging from 57% reduced odds in Zimbabwe to 30% reduced
odds in Malawi (Odds Ratio [OR]: 0.43 and 0.70, respectively). Finally, men who reported attitudes
of HIV stigma had between 1.78 (Zambia) and 2.21 (Kenya) times the odds of having never tested for
HIV.

In multivariate analysis (Table 3), we found that HIV knowledge and HIV stigma each remained
signi!cantly associated with HIV testing in each country, except Malawi, at p < 0.001 while control-
ling for other socio-cognitive variables and socio-demographic variables. Men with comprehensive
correct HIV knowledge were signi!cantly less likely to never test for HIV compared to men with
comprehensive knowledge, ranging from 34% reduced odds (AOR: 0.66, 95% CI: 0.53–0.76) in
Mozambique to 10% reduced odds (AOR: 0.90, 95% CI: 0.77–1.04) in Malawi. For HIV stigma,
men who held stigmatising attitudes had between 1.29 (Zambia) and 1.55 (Kenya) times the odds
of having never tested for HIV compared to men who did not report stigma, after controlling for
other factors. GBV acceptance remained signi!cantly associated at p < 0.001 in Zambia (AOR:
1.21, 95% CI: 1.09–1.35) and at p < 0.05 in Malawi (AOR: 1.21, 95% CI: 0.99–1.47) but was non-sig-
ni!cant in Kenya (AOR: 1.05, 95% CI: 0.93–1.19), Mozambique (AOR: 1.04, 95% CI: 0.83–1.29), and
Zimbabwe (AOR: 1.43, 95% CI: 1.28–1.60) after adjusting for other variables in the model.

Table 2. Bivariate associations of never testing for HIV among men in Kenya, Malawi, Mozambique, Zambia, and Zimbabwe.

Kenya Malawi Mozambique Zambia Zimbabwe

Socio-cognitive variables
Violence (base: never acceptable)† 1.217 ***

(1.089–
1.360)

2.172 ***
(1.823–2.589)

1.476 ***
(1.189–
1.832)

1.513 ***
(1.377–
1.662)

1.588 ***
(1.422–
1.775)

HIV knowledge (base: 0–2 answers correct) †† .503 ***
(.442–.571)

.697 ***
(.611–.796)

.449 ***
(.376–.535)

.641 ***
(.575–.713)

.433 ***
(.372–.503)

HIV stigma (base: no stigma) ††† 2.209***
(1.966–
2.483)

2.092 ***
(1.808–2.420)

2.188 ***
(1.807–
2.650)

1.777 ***
(1.609–
1.963)

2.036 ***
(1.824–
2.272)

Socio-demographic variables
Age (base: 15–24 years)
Age 25–34 .288 ***

(.250–.331)
.157 ***

(.130–.189)
.430 ***

(.363–.510)
.252 ***

(.226–282)
.271 ***

(.233–.314)
Age 35–44 .359 ***

(.310–.414)
.210 ***

(.173–.255)
.467 ***

(.376–.581)
.239 ***

(.210–.272)
.252 ***

(.213–.299)
Age 45–54 .473 ***

(.401–.558)
.291 ***

(.232–.363)
.601 ***

(.485–.745)
.352 ***

(.305–.406)
.324 ***

(.260–.402)
Age 55–59 .520 ***

(.364–.741)
.448 ***

(.363–.553)
Rural/urban (base: urban) 1.859***

(1.623–
2.129)

1.315 **
(1.074–1.609)

2.443 ***
(2.043–
2.920)

1.116 ***
(1.003–
1.242)

1.454 ***
(1.285–
1.645)

Education (base: no ed./primary)
Secondary-Higher .494 ***

(.443–.551)
.471 ***

(.406–.547)
.324 ***

(.278–.378)
.651 ***

(.594–.714)
.507 ***

(.449–.573)
Religion (base: Christian)
Other religion 2.209 ***

(1.845–
2.646)

1.035
(.826–1.296)

.931
(.782–1.109)

.990
(.601–1.629)

.775
(.573–1.049)

No religion 1.545 ***
(1.207–
1.978)

1.423
(0.955 –2.117)

.818
(.353–1.894)

.887
(.614–1.280)

.949
(.830–1.083)

Marital Status (base: never in union)
Married/living with partner .331 ***

(.297–.369)
.163 ***

(.140–.188)
.601 ***

(.504–.717)
.236 ***

(.214–.261)
.248 ***

(.217–.283)
Widowed/divorced/separated .445 ***

(.354–.560)
.216 ***

(.148–.316)
.533 **

(.407–.698)
.359 ***

(.290–.443)
.278 **

(.209–.369)

*p < 0.05, **p < 0.01, ***p! 0.001.
†Compared to men who said that beating a women is acceptable in at least 1 of 5 situations; †† Compared to men who answered
all 3 HIV prevention knowledge questions correctly; ††† Compared to men who responded ‘yes’ or ‘don’t know’ to two stigma
questions.
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Discussion

We examined data from !ve sub-Saharan African countries to assess men’s HIV testing and its cor-
relates. We found that between 29.3% and 34.9% of men had never tested for HIV and that men who
held accepting attitudes towards GBV, who lacked HIV knowledge, and who held stigmatising views
of HIV were more likely to report never testing for HIV. In this section, we !rst contextualise speci!c
!ndings and then highlight the potential unintended consequences of the 90-90-90 goals for men’s
HIV testing in Africa.

Men who lacked basic HIV knowledge were less likely to have tested for HIV. Other studies have
linked HIV knowledge to men’s HIV testing (Carrasco, Fleming, Wagman, & Wong, 2018; Mall,
Middelkoop, Mark, Wood, & Bekker, 2013; Stephenson et al., 2013). In terms of intervention oppor-
tunities, increasing men’s HIV knowledge may be achieved relatively simply by disseminating HIV
information through community HIV prevention programmes and HIV testing demand creation
activities that speci!cally engage men.

Our !ndings related to men’s attitudes towards GBV echo prior qualitative !ndings that link
men’s attitudes related to gender norms to HIV testing (DiCarlo et al., 2014; Sileo et al., 2018;
Siu, Seeley, & Wight, 2013; Siu, Wight, & Seeley, 2014; Skovdal et al., 2011). Men’s attitudes that
are accepting of GBV may indicate that the man subscribes to traditional notions of masculinity
where the man should be dominant. The recent systematic review of masculine norms and HIV test-
ing shows that these types of attitudes can inhibit men from testing for HIV because, for example,

Table 3. Multivariable logistic regression model of never testing for HIV among men in Kenya, Malawi, Mozambique, Zambia, and
Zimbabwe, adjusting for socio-demographic characteristics and other highlighted socio-cognitive variables.

Kenya Malawi Mozambique Zambia Zimbabwe

Observations 12,654 7,330 4,942 14,470 8,241
Socio-cognitive variables
Violence (base: never acceptable)† 1.054

(0.930–1.194)
1.206 *

(0.992–1.466)
1.036

(0.832–1.291)
1.212 ***

(1.089–1.350)
1.080

(0.952– 1.225)
HIV knowledge (base: 0–2 answers correct) †† 0.739 ***

(0.644–0.849)
0.895

(0.770–1.039)
0.663 ***

(0.528–0.760)
0.774 ***

(0.681–0.880)
0.667 ***

(0.568–0.784)
HIV stigma (base: no stigma) ††† 1.552 ***

(1.353–1.780)
1.352 ***

(1.150–1.589)
1.545 ***

(1.269–1.881)
1.291 ***

(1.164–1.433)
1.443 ***

(1.270–1.639)
Socio-demographic variables
Age (base: 15–24)
25–34 0.531***

(0.451–0.624)
0.454***

(0.367–0.561)
0.472***

(0.359–0.621)
0.587***

(0.504–0.682)
0.587***

(0.485–0.710)
35–44 0.807***

(0.667–0.976)
0.732***

(0.561–0.954)
0.409***

(0.300–0.558)
0.695***

(0.584–0.827)
0.699***

(0.553–0.884)
45–54 1.06

(0.846–1.327)
0.902

(0.680–1.196)
0.530***

(0.395–0.711)
1.061

(0.871–1.294)
0.895

(0.690–1.160)
55–59 0.435***

(0.279–0.678)
1.335**

(1.023–1.742)
Residence – urban (base: rural) 1.460***

(1.268–1.682)
0.988

(0.768–1.272)
1.916***

(1.563–2.350)
0.994

(0.875–1.129)
1.11

(0.964–1.280)
Education – secondary or higher (base: no ed/primary) 0.526***

(0.465–0.595)
0.412***

(0.345–0.492)
0.332***

(0.274–0.402)
0.512***

(0.45–0.575)
0.545***

(0.473–0.627)
Religion (base: Catholic/Christian)
Other religion 1.892***

(1.550–2.310)
0.928

(0.731–1.179)
1.045

(0.866–1.260)
1.525

(0.802–2.899)
1.041

(0.771–1.405)
No religion 1.205

(0.924–1.572)
1.315

(0.904–1.911)
1.069

(0.459–2.487)
1.059

(0.713–1.572)
0.974

(0.835–1.135)
Marital status (base: never in union)
Married/living with partner 0.367***

(0.314–0.429)
0.209***

(0.167–0.262)
0.558***

(0.437–0.711)
0.253***

(0.217–0.296)
0.344***

(0.288–0.411)
Widowed/divorced/separated 0.434***

(0.332–0.569)
0.266***

(0.175–0.406)
0.607***

(0.427–0.865)
0.395***

(0.305–0.512)
0.362***

(0.264–0.496)

*p < 0.05, **p < 0.01, ***p < 0.001; †Compared to men who said that beating a women is acceptable in at least 1 of 5 situations;
††Compared to men who answered all 3 HIV prevention knowledge questions correctly; †††Compared to men who responded
‘yes’ or ‘don’t know’ to two stigma questions.
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men feared that HIV would compromise their ability to work and be a provider (DiCarlo et al., 2014;
Sileo et al., 2018; Wyrod, 2011). Men with traditional gender attitudes also perceive clinics as spaces
for women and, thus, may not feel comfortable going for HIV testing. These !ndings point to the fact
that certain types of traditional masculinities can facilitate GBV and discourage HIV testing. To
increase HIV testing uptake among men, it is critical to address the underlying gender norms
that drive men’s HIV testing behaviours.

For HIV stigma, some research suggests that HIV stigma and traditional gender attitudes may
interact to prevent HIV testing. While stigma also a#ects women, some research shows that men
avoid testing because men are stereotyped as having risky sexual behaviours and they are concerned
they will be blamed for spreading HIV in their community (Siu et al., 2013; Siu et al., 2014; Skovdal
et al., 2011). This suggests that men may experience or perceive HIV stigma di#erently than women
and thus an intervention may need to address it di#erently. Additionally, while our study was unable
to explore this dimension, men are not homogenous and men with di#erent identities or character-
istics (i.e. age, sexual orientation, ethnicity) are likely to experience this intersection of stigma and
masculine norms di#erently.

These !ndings point to possible intervention opportunities to increase HIV testing among men in
high-HIV prevalence settings in Eastern and Southern Africa. A recent systematic review of strat-
egies to increase men’s HIV testing in Africa showed that few interventions targeted men speci!cally
(Hensen et al., 2014). Most intervention strategies to improve HIV testing target entire communities,
but evidence shows that many of these intervention strategies are less e#ective with men than they
are with women because they are not addressing male-speci!c barriers to testing. From 2010 to 2011,
South Africa conducted a national multi-sectoral testing campaign; while HIV testing increased
overall between 2010 and 2012, nationally representative data from 2012 indicated that, compared
to men, women were twice as likely as men to test for the !rst time because of the campaign
(Maughan-Brown, Lloyd, Bor, & Venkataramani, 2016).

Given our !ndings related to attitudes towards GBV and stigma, interventions that speci!cally
address underlying gender norms and the ways in which stigma manifests for men may be particularly
fruitful. One study showed that a gender-transformative intervention using principles of critical con-
sciousness with South African men to challenge traditional gender norms was e#ective at increasing
men’s HIV testing (Dworkin, Fleming, & Colvin, 2015; Fleming, Colvin et al. 2016). Speci!cally, the
intervention changed men’s views about gender equity and reduced HIV stigma since they no longer
perceived HIV as a threat to their masculinity (Fleming, Colvin et al. 2016). This e#ect on both atti-
tudes towards traditional gender norms and stigma emphasise the link between these two factors and
the importance of addressing them together within an intervention. These types of approaches may be
particularly promising since numerous studies have shown the link between masculine norms and
avoiding HIV testing (Shand et al., 2014; Siu et al., 2014; Skovdal et al., 2011; Wyrod, 2011).

Another consideration for interventions is the fact that men who do not test may be more likely to
be perpetrating GBV. Ample evidence demonstrates that men’s attitudes towards GBV is associated
with his perpetration of GBV (Fleming et al., 2015). Given that UNAIDS is implementing a plan to
identify non-testers, care should be taken to not instigate any GBV against men’s female partners.
Men predisposed to GBV perpetration who newly test and subsequently identi!ed as HIV-infected
may blame their female partner(s) and respond violently. Incorporating couples’ testing and
su$cient counselling that includes GBV prevention may present a viable opportunity to increase
the identi!cation of men living with HIV while monitoring and controlling for violence against
female partners.

Finally, our !ndings – as well as those in the UNAIDS ‘Blind Spot’ report – document men’s rela-
tively low rates of HIV testing and emphasise the need to examine the overall global strategy for HIV
testing (UNAIDS, 2017). Seeking to attain UNAIDS 90-90-90 targets, which indicate that 90% of
people living with HIV should be tested, 90% linked to care, and 90% have suppressed viral loads
by 2020, has helped to get countries closer to epidemic control and enhance health outcomes for
people living with HIV (UNAIDS, 2014). However, such an approach has also inadvertently has
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led to linking HIV testing primarily with ‘case-!nding’ (Agolory et al., 2018; Dalal et al., 2017). While
this is not necessarily negative, an over-emphasis on case-!nding takes agency away from men by
conceptualising them primarily as patients in need of assistance and diagnosis. Such surveillance-
based approach renders them as docile bodies entering into a system of control where men (if
HIV positive) are required to follow certain rules of behaviour and time tables within the HIV treat-
ment paradigm (Lopez, 2010). These men are required to leave life as they know it and assume a new
identity: that of a chronic disease patient who must live under the restraints and controls of biome-
dicine to preserve their life.

Presented with the prospect of potential loss of power and sense of masculinity in case of a posi-
tive diagnosis, it should not be surprising that men are accessing HIV testing less than women. As
detailed by Sileo and colleagues, one barrier to HIV testing is that some African men do not feel com-
fortable as a patient or being directed by health professionals (DiCarlo et al., 2014; Sileo et al., 2018).
Indeed, framing HIV testing as strategy to enhance a man’s strength or independence has been
shown to be a facilitator to men’s testing (Barnabas Njozing, Edin, & Hurtig, 2010; Sileo et al.,
2018). Aligning HIV testing strategies for men with dominant norms of masculinity (i.e. strength,
independence) will likely help these strategies be more accepted and resonate with men in these pri-
ority countries.

Increasing men’s HIV testing in the region may not only require this framing but also adopting
more of a health promotion approach to HIV testing; one that empowers men whether HIV posi-
tive or negative. Empowerment approaches (Wallerstein & Bernstein, 1988) for HIV testing and
prevention are often focused on women and have rarely been applied to African men (Kerrigan
et al., 2015; Kerrigan et al., 2017; Pulerwitz, Mathur, & Woznica, 2018). But, what we see from
the literature is that gender norms are constraining men’s ability to choose HIV testing (Sileo
et al., 2018) and strategies are needed to help men break free of these limitations. Empowering
negative men should entail providing them access to the HIV prevention information and services
that maximises their agency and helps them maintain their HIV negative status. This type of
approach would give men the opportunity to choose HIV testing while ful!lling common
norms of masculinity that emphasise independence and decision-making (Fleming, DiClemente,
& Barrington, 2016; Sileo et al., 2018). Thus, better engaging men in HIV testing may necessitate
an empowerment-based approach that balances treatment and prevention as the ethos underlying
HIV testing.

Limitations

While our study has many strengths, our !ndings should be interpreted with several limitations in
mind. First, our data is cross-sectional and thus we are unable to make claims of causality. Longi-
tudinal research would be needed to better understand whether our independent variables caused
men to avoid HIV testing. Second, measures of HIV knowledge – including the ones use in our
study – have been shown to have limited utility as reliable indicators of knowledge (Burke, Flem-
ing, & Guest, 2014). We were limited to a standard battery of survey items included in the DHS
and relied on these measures to construct knowledge indices for analysis. Finally, we only used !ve
countries and thus caution should be used before applying these results to other settings within
Africa.

Conclusions

Men are the ‘blind spot’ for e#orts to increase HIV testing in Africa. Our !ndings emphasise the
importance of changing men’s perceptions related to stigma and gender norms, as well as simply
increasing men’s HIV knowledge with interventions that are designed to engage them. Indeed, to
stem ongoing HIV transmission, it is essential that we speci!cally intervene with male-speci!c inter-
ventions to increase HIV testing.
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Globally, we are at an inflection point in achieving UNAIDS’ 95-
95-95 goals for 2030. A recent Lancet editorial observed that
“the last big shared challenge remaining is testing—in every
region the number of undiagnosed HIV infections remains a
substantial barrier to achieving UNAIDS targets and ending
AIDS by 2030” [1]. While UNAIDS estimates we are at 75%
diagnostic coverage globally, within this figure is great variation:
between men and women, younger and older individuals, rural
and urban populations, among key populations and between
countries [2,3]. After 18 years of expansive programming in glo-
bal health for HIV testing through a multitude of modalities in
communities and facilities, reaching the remaining undiagnosed
individuals with flat-lined donor funding will require new efforts
[3]. Many of the remaining undiagnosed individuals are presum-
ably not engaging with HIV services, and novel avenues to HIV
testing services (HTS) that overcome both stigma and struc-
tural barriers are needed: a new HIV testing paradigm is
urgently needed to reach these remaining undiagnosed individ-
uals and effectively link them to treatment.
HIV self-testing (HIVST) has developed substantially in

recent years and is now considered a new and critical HIV
response strategy in controlling the epidemic. In 2012, the US
FDA approved the OraQuick® HIV Self-Test Kit introducing
the first HIV rapid test kit intended for use by the general
population and available for purchase over-the-counter in the
United States. Building on a history of public health interven-
tions aimed at self-screening for health conditions that
includes home pregnancy tests, breast self-examinations for
cancer screening and blood-glucose monitoring, access to
HIVST permits individuals perceiving themselves to be at-risk
of infection to test independently and privately. Global atten-
tion to the potential of HIVST took root in 2013 following the
OraQuick FDA approval, with UNAIDS and the World Health
Organization (WHO) holding an initial consultation on the eth-
ical and public health implications of HIVST. At that time, no
HIVST kits were publicly available in low- and middle-income
countries (LMIC) (outside a small number of studies and “grey

market” test kits), no normative guidelines had been estab-
lished and only a small body of LMIC-focused evidence around
HIVST existed. Within a year, a full HIVST journal supplement
had been published exploring early issues in HIVST introduc-
tion: regulation and policy, optimal product profiles, ethical
considerations and both positive and negative potential
impacts of rollout [4-6]. This led, in 2015, to Unitaid’s catalytic
investment in the five-year HIV Self-Testing Africa (STAR)
initiative. The first two-year phase, which included Malawi,
Zambia and Zimbabwe, aimed to generate evidence on the
feasibility and acceptability of HIVST as well as how to dis-
tribute self-test products effectively, ethically and efficiently,
with adequate post-test support. Evidence from this phase
supported country policy development, and studied impacts
and cost-effectiveness of various delivery models, addressed
structural barriers and assessed consumer demand. Findings
from these and other studies led to the WHO guidance on
HIVST in 2016 (also strategically paired with the HTS) Part-
ner Notification guidelines [7]. A separate but concurrent pro-
cess resulted OraQuick being the first WHO prequalified
HIVST kit. In 2017, the Bill and Melinda Gates Foundation
provided financial support to bring the unit cost of the
OraQuick self-test kit down to US$2 in selected sub-Saharan
African and other low-income countries, removing a critical
cost barrier to HIVST expansion [8].
These initial supportive efforts established the foundation

needed for HIVST expansion across countries. The second
three-year phase of STAR added Lesotho, Eswatini and South
Africa, and aimed to create a market for HIVST and evaluate
optimal distribution models for increasing access to testing
among those unwilling or unable to utilize traditional testing
venues and ensuring linkage from a preliminary positive
HIVST result to confirmatory testing and treatment. By the
end of the programme, Unitaid, the STAR programme’s com-
modities funder, will have provided five million HIVST kits to
the six project countries. Building on STAR’s momentum and
their own smaller scale pilot programmes in 2016, PEPFAR
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expanded its HIVST programming and will have delivered
2.3 million HIVST kits across 11 countries in 2017 to 2018.
Similarly, the Global Fund is expanding HIVST support across
18 countries, estimated to cover about 12% of the global
HIVST volume [9]. With 59 countries having, or developing,
national HIVST policies, there is global acceleration towards
the expansion of HIVST access and programmes and, with
good linkage, increased diagnostic coverage [9]. However,
these numbers remain small relative to the overall number of
people tested; PEPFAR alone accounted for roughly 85 million
HIV tests in 2017 [10]. But HIVST deployed strategically
within programmes, and made available through multiple
avenues, is anticipated to amplify the impact of current HIV
programming by reaching the critical remaining at-risk popula-
tions with needed testing and treatment.
The articles collected for this Supplement present a diverse

range of the key findings from the first phase of STAR, and
provide a basis for needed programmatic action to accelerate
expansion. Presently, in sub-Saharan Africa, there are 15 coun-
tries that have HIVST policies in place or under consideration
and multiple products available with some type of certification
[9,11]. However, products of unknown quality have been avail-
able on the unregulated market, posing risks and underscoring
the need for further quality and consumer protection regula-
tions [6,11]. Dacombe et al. explore the regulatory environ-
ment in Malawi, Zambia and Zimbabwe [12]. Using key
informant interviews which included laboratory staff and poli-
cymakers, they consulted 66 individuals from the three coun-
tries. Interviews showed that in these countries, there was a
need for regulation of in vitro diagnostic tests in general, and
HIVST kits were no exception. The authors call for a regional
collaboration to spread the regulatory burden across countries
and facilitate the passing of required legislation to support
more codified regulation of diagnostics.
WHO prequalified test kits have gone through quality

assurance evaluations aimed at ensuring “global standards of
quality, safety and efficacy” to support Ministries of Health
and the introduction of quality diagnostics [13]. However, pro-
duct performance includes not just quality standards of the
test kit itself, but also usability by the target population and
the successful insertion of HIVST into the clinical cascade.
Early studies showed some challenges in following instructions
for use (IFU) [5,14], but as kits have been refined, results
have improved. A recent review demonstrated general agree-
ment between results of HIVST kits and facility testing algo-
rithms [15]. However, challenges relating to literacy remain,
underscoring the need for clear and simple language in pack-
age inserts [15-17] and IFUs that are adapted to local con-
texts. In this Supplement, Simwinga et al. present findings from
Malawi and Zambia evaluating an IFU translated into the local
language and evaluated for clarity and ease of use [18]. Inves-
tigators used feedback from testers to optimize the IFU, con-
curring with previous findings that the educational level of the
tester correlates to the ability to follow the IFU. In response,
they suggest that in certain contexts community demonstra-
tions of how to use HIVST kits could overcome this barrier.
In another study, given that programmes have proposed late

reading of returned kits to determine HIV positivity, Watson
et al. evaluated the OraQuick HIV-1/2 antibody test kits for
result stability post-testing. They showed that while strongly
reactive HIVST remained stable, 29% of initially non-reactive

kits converting to be weakly reactive false positive when read
at least four days later, countering previous work which indi-
cated OraQuick test kits were stable for up to a year [19,20].
Re-reading may be problematic and result in artificially
inflated positivity rates; this finding led the WHO to recom-
mend against any delayed readings of kits [21].
Eaton et al. model how HIVST and other “test for triage”

strategies might impact national algorithm performance [22].
Considering modelled high- and low-prevalence scenarios, as
well as using data from Malawi, a high-prevalence country with
high rates of diagnosis [23], the authors show that the addition
of triage testing before the national algorithm increases the
positive predictive value and decreases the number of false-
positive diagnoses, possibly eliminating the need for verification
testing at initiation of antiretroviral therapy (ART).
Methodologies for HIVST distribution will be a critical aspect

of programme effectiveness. Various delivery modes have been
considered: vending machines, over-the-counter at pharmacies,
secondary distribution when an HIVST is distributed to one
person for use by another, and facility- and community-based
distribution [11,15,24-26]. In this Supplement, Sibanda et al.
began with the clients, investigating preferences for access to
HIVST in rural Zimbabwe through discrete choice assessments,
finding respondent preferences for door-to-door distribution,
kits free-of-charge, access by telephone to help in using kits
and linkage to confirmatory testing, and that programmes use
patient reminders and outreach to enhance effectiveness [27].
For confirmatory testing and ART initiation, respondents also
preferred these to be free, located near their home and that
ART could be initiated immediately [27]. This study supports
previous findings on user preferences emphasizing ease of
access, usability and privacy [11].
Also in this Supplement, Hatzold et al. reviewed STAR data

from Malawi, Zambia and Zimbabwe that assessed the integra-
tion of HIVST tools into HIV programming [28]. They found that
by having clients perform HIVST in outpatient settings, they
were able to decongest clinical testing facilities because health-
care workers could focus only on those that screened positive.
They also demonstrated the ability to reach men through com-
munity distribution and in particular workplaces, and explored
male attitudes to HIVST, noting that the briefer counselling
messages, privacy and convenience appealed to them [28].
Advantages of HIVST, such as the ability to test privately,

may also be misused or abused and potential social harms
should not be ignored. Previously in Kenya, low rates of physi-
cal and verbal abuse have been reported with the introduction
of HIVST kits by women for their male partners to test them-
selves [29]. In this Supplement, Kumwenda et al. provide new
evidence on social harms from projects in Malawi, summariz-
ing data from six HIVST projects from 2011 to 2017 where a
combination of qualitative and quantitative methods were
used [30]. Coercion was reframed to have both negative and
positive aspects, and the concept of compassionate coercion
was introduced to describe instances when family members
encourage a member who is ill to test. Overall, they report 25
serious adverse events through the active reporting systems
from all six studies with a total of 178,833 self-tests dis-
tributed. The most common event was marriage breakdown in
serodiscordant relationships though verbal abuse, and physical
and economic intimate partner violence were infrequently also
observed [30]. The potential for social harms is not unique to
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HIVST, but the present work elucidates the need for intimate
partner violence screening when considering HIVST secondary
distribution and partner testing, and the need for ongoing
monitoring of social harms within existing systems.
In the context of HIVST, linkage to care refers not just to the

initiation of ART, but first to confirmatory testing after a posi-
tive HIVST [31]. Since using an HIVST kit in private is often
preferred by testers, the onus to link to care is firmly placed in
the hands of the tester. As such, linking testers to care and
estimating linkage rates can be a challenge. Some HIVST
research studies have estimated linkage rates to be between
36% and 78% with a variety of methodologies as there is no
standard process to measure linkage [24,29,31,32]. In this Sup-
plement, Neuman et al. reflect on the difficulties in estimating
linkage as HIVST is brought to scale [33]. They note the limited
metrics available – HIVST kit distribution totals and self-
reported data, neither of which is optimal to estimate linkage
rates accurately [33]. The investigators present a summary of
study protocols estimating linkage from published STAR stud-
ies. These estimate HIVST linkage by using ecological indicators
such as comparisons of ART initiation rates in areas with HIVST
campaigns versus in areas without HIVST campaigns. Taken on
its own, it is only correlative; however, when considered in
addition to other information it can be used to create a body of
evidence regarding linkage to care.
Costing HTS is highly contextual with considerable variation,

but important to programme planning and bringing HIVST to
scale. In this Supplement, Mangenah et al. performed a cost
analysis of community HIVST kit distribution in Malawi, Zam-
bia and Zimbabwe as well as a sensitivity and scenario analy-
sis to project future costs [34]. The average cost per kit
distributed (i.e. not only the commodity cost) ranged from US
$ 7.23 to US$ 14.58 with variation by site location, but still
comparable to previously published values [35]. In a second
article, Cambiano et al. use this data to present a modelling
analysis comparing community distribution to three priority
populations in Zimbabwe and Malawi: women having transac-
tional sex (WTS), youth and adult men [36]. The model showed
that distribution to men averted the most deaths, but distribu-
tion to WTS was the most efficient as measured in number of
tests per death averted. Cambiano et al. have added to cost-
effectiveness research, considering the trade-offs between
investing in HIVST and other HIV programmes, they estimate
that HIVST is cost-effective when the mean cost per disability
adjusted life year averted is below US$ 500. According to
their models, this occurs when HIVST kits were distributed to
WTS and men but not to youth.
Offering commentary on the use of HIVST, Ingold et al.

focus on the broader policy environment in LMIC, market
development for HIVST kits, the STAR programme experience
and its positioning for HIVST scale-up [37]. As part of the
intervention, the STAR programme engaged with manufac-
tures and stakeholders at the country and multilateral levels
to create demand, assess viability of HIVST as a route to diag-
nosis and research delivery methods. The overall goal being to
pave the way for increased access to quality HIVST kits to
mobilize more people living with HIV to know their status.
The authors highlight the progress that has been made in
addressing these barriers, including amassing a sufficient evi-
dence base for WHO guidance and a more enabling policy
environment in general, prequalification of two types of HIVST

kits and a more robust product pipeline. Pilot studies have
demonstrated the ability of HIVST to reach populations that
have traditionally been refractory to other testing strategies
and viability for priority populations. Ingold et al. also touch on
outstanding challenges to be addressed and present a call to
action to maintain momentum in bringing HIVST to scale [37].
Since 2012, substantial progress has been made on HIVST

programmes, policy and products – but few countries are
implementing HIVST at scale, with many still conducting smal-
ler volume pilot programmes. Recent HIV response framings
have declared that “what got us here won’t get us there” [38];
for HIV testing, the rapid expansion of voluntary counselling
and testing, provider-initiated approaches and community-
based campaigns have achieved a global 75% diagnosis rate.
The final reach to the remaining undiagnosed individuals,
including early diagnosis of decreasing numbers of newly
infected persons, will depend critically on an evolution of new
approaches: HIVST, expansions of index testing and partner
notification as a new minimum standard of care, and program-
matic improvements of existing HTS access points. The evi-
dence to date has demonstrated the potential of HIVST to
reach both the unreached and those at high risk, which is key
in achieving the 95-95-95 goals and controlling the epidemic.
However, operational questions remain. Intentional misuse,

accuracy and performance of secondary distribution, more
effective leveraging of public–private sector collaborations to
reach high-risk populations, programmatic use of blood-based
HIVST kits, use of HIVST as a demand generation tool for Pre-
exposure prophylaxis (PrEP), volume procurement approaches
to reduce unit pricing and the use of mobile technology and
other methods to estimate linkage post-HIVST, could all benefit
from more operations research to guide programming.
The body of evidence produced in this Supplement adds signifi-

cantly to the field of HTS, exemplifying the potential public health
role of this new technology to critically increase coverage. Still,
HIVST access will not reach the scale needed to impact the epi-
demic without both leveraging existing health programmes and
developing new and innovative avenues of access. The integration
of HIVST should work to amplify existing HIV programming to
achieve multiple purposes that serve public health goals: reaching
unreached and high-risk individuals at an early disease stage,
reducing testing burdens on taxed health systems, and critically
identifying the most effective avenues to linking persons screening
positive to onward testing and treating or linking persons screen-
ing negative to prevention services. All are outcomes of critical
importance to controlling the HIV epidemic. And novel avenues
such as private sector delivery will continue to need to be
explored.While we find ourselves at the “last big shared challenge”
of HIV testing, in the race towards control of the HIV epidemic,
this Supplement strongly illustrates that a new testing paradigm
based in part on HIVST is key to the next decade of the HIV
response and achieving 95% diagnosis rates everywhere.
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Abstract
Introduction: In accordance with global testing and treatment targets, many countries are seeking ways to reach the “90-90-
90” goals, starting with diagnosing 90% of all people with HIV. Quality HIV testing services are needed to enable people with
HIV to be diagnosed and linked to treatment as early as possible. It is essential that opportunities to reach people with
undiagnosed HIV are not missed, diagnoses are correct and HIV-negative individuals are not inadvertently initiated on life-
long treatment. We conducted this systematic review to assess the magnitude of misdiagnosis and to describe poor HIV
testing practices using rapid diagnostic tests.
Methods: We systematically searched peer-reviewed articles, abstracts and grey literature published from 1 January 1990 to
19 April 2017. Studies were included if they used at least two rapid diagnostic tests and reported on HIV misdiagnosis, factors
related to potential misdiagnosis or described quality issues and errors related to HIV testing.
Results: Sixty-four studies were included in this review. A small proportion of false positive (median 3.1%, interquartile range
(IQR): 0.4-5.2%) and false negative (median: 0.4%, IQR: 0-3.9%) diagnoses were identified. Suboptimal testing strategies were
the most common factor in studies reporting misdiagnoses, particularly false positive diagnoses due to using a “tiebreaker”
test to resolve discrepant test results. A substantial proportion of false negative diagnoses were related to retesting among
people on antiretroviral therapy.
Conclusions: HIV testing errors and poor practices, particularly those resulting in false positive or false negative diagnoses, do
occur but are preventable. Efforts to accelerate HIV diagnosis and linkage to treatment should be complemented by efforts
to improve the quality of HIV testing services and strengthen the quality management systems, particularly the use of
validated testing algorithms and strategies, retesting people diagnosed with HIV before initiating treatment and providing
clear messages to people with HIV on treatment on the risk of a “false negative” test result.
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Introduction
In the last decade, HIV testing services have been scaled-up
substantially. In 2005, it was estimated that only 12% of
people who wanted an HIV test were able to access test-
ing; and that only 10% of people with HIV in Africa knew
their status [1]. In contrast, between 2010 and 2014, more
than 600 million people in 122 low- and middle-income coun-
tries received HIV testing [2], and as of 2015, approximately
60% of people with HIV were aware of their status [3]. Such
scale-up has been possible through the expansion of provider-
initiated testing and counselling and community-based testing

programmes, which have routinized HIV testing and extended
services to many people.

Rapid diagnostic tests (RDTs) have been instrumental to the
scale-up of HIV testing, particularly in resource-limited set-
tings where access to laboratory services is poor. RDTs have
been shown to be highly accurate and can often provide a
same-day diagnosis when used within a validated testing
strategy (i.e. the order in which the tests are performed)
and algorithm (i.e. the exact tests used within the testing
strategy) according to high (!5%) and low HIV prevalence
(<5%), as recommended by the World Health Organization
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(WHO) [4–6]. Recent reports, however, have shown that HIV
testing is not always conducted appropriately [7,8], and in
some countries, quality systems have not kept pace with
testing scale-up. According to a review of national HIV testing
policies, less than 20% of testing strategies were consistent
withWHO guidance, and only two included recommendations
on retesting prior to the initiation of antiretroviral therapy
(ART) [9]. In some cases, poor-quality testing has resulted in
incorrect test results and the misdiagnosis of HIV status
[10–14].

HIV misdiagnosis refers to any testing event where a diag-
nosis is missed, inappropriately delayed or incorrect (either
false positive or false negative) [15]. Poor-quality HIV testing
and misdiagnosis have negative consequences for individuals,
families, communities, health workers and health services.
False negative diagnoses represent missed opportunities to
identify an HIV infection and link people to early treatment.
False positive diagnosesmay cause social and emotional harm
and create mistrust of health workers and the test results they
deliver. Without addressing HIV testing quality, new guidance
offering same-day treatment to all people diagnosed with HIV
[16] could lead to inappropriate ART initiation [11]. Once
individuals are on treatment, because ART reduces antibody
production and can cause seroreversion, for example, false
negative test results, determining a person’s true HIV status
can be especially challenging [17,18].

We conducted this systematic review to assess the mag-
nitude of misdiagnosis and to identify and describe poor
HIV testing practices using RDTs, including those which may
have led to incorrect test results and misdiagnosis.

Methods
We systematically searched for peer-reviewed articles pub-
lished from 1 January 1990 to 19 April 2017 using a predefined
search strategy in the following electronic databases: PubMed,
CINAHL and EMBASE. All conferences of the International AIDS
Society were searched from July 2001 through July 2016; the
most recent Conference on Retroviruses and Opportunistic
Infections (2014–2017) database were searched because past
conference abstracts were unavailable. Conferences of the
African Society of Laboratory Medicine (ASLM) were searched
2012–2016, as well as the ASLM website and other key global
health websites (see supplementary information). We
searched reference lists to identify additional literature. This
process was repeated until no new citations were identified.
Experts were also contacted to identify additional reports. No
geographic restrictions were placed on the search, but the
review was limited to studies published in English.

Studies were eligible if they used at least two RDTs and
reported on HIV misdiagnosis, factors related to potential
misdiagnosis or described quality issues and related to HIV
testing error.

Initial titles were screened by one investigator (VF) to
determine eligibility. A second and a third screening was
then carried out (VF, ST and CJ). All differences were
resolved through consensus. Data from all sources were
extracted and placed into standardized forms and verified

in duplicate (VF and ST). CJ and NF assessed study quality
(see supplementary data).

Potential factors relating to misdiagnosis were
extracted from studies using defined categories: (a) cle-
rical error (error in documenting and reporting informa-
tion essential to a correct status); (b) user error
(operator error collecting specimen, performing an HIV
RDT or interpreting the result); (c) suboptimal testing
strategy (errors related to the order in which specific
RDTs are used, also known as a testing strategy); (d)
poor management and supervision (lack of active quality
management systems); (e) weak reactive results (faint
lines appearing on test strips); and (f) additional factors
including cross-reactivity, acute/early infection and test-
ing among people on ART.

Other summary measures included: misdiagnosis rates (total
number of false positive diagnoses reported over the total
number of HIV-positive tests retested and reported using a
specific testing algorithm and the total number of false negative
diagnoses reported over the number of HIV-negative tests
retested and reported using a specific testing algorithm). For
studies exclusively among people diagnosedwith HIV, reporting
on false positive statuses, the total study population was used
as the denominator.

For each study, rates of diagnostic error and misdiagnosis
and corresponding 95% confidence intervals (CIs) were
calculated, using Wilson’s approach, and this was displayed
graphically using forest plots [19–21]. All statistical analyses
were conducted in STATA v13.0.

Results
Sixty-four studies reporting on misdiagnosis of HIV and
factors potentially related to misdiagnosis were included
in this review (Figure 1 and Table 1).

Most studies were carried out in Africa (n = 48) [5,7,10–
14,16,22–25,29,30,32–34,36,37,39,41,43,44,46,47,49,51,52,
54–59,61–65,67–72,74,75], followed by in the Americas
(n = 7) [28,31,42,50,53,60,66], Asia (n = 4) [8,35,45,73]
and Europe (n = 1) [48]. There were also four multi-coun-
try/regional studies [26,27,38,40]. Samples varied by size
and unit of measurement, including clients (n = 38 studies,
range: 303,010 to 1 clients), specimens (n = 15 studies,
range: 9419 to 16 specimens), health workers performing
HIV tests (n = 5 studies, range: 3835 to 39 personnel) and
sites where HIV testing was performed (n = 12 studies,
range: 602 to 4 sites). Nine studies reported more than
one unit of measure, and three studies did not specify
sample size (see supplementary information). The majority
of studies occurred in a facility-based setting; studies car-
ried out in community settings included the workplace
(n = 1) [57], home-based testing (n = 2) [14,39] and a
mobile setting (n = 1) [32].

Factors related to the quality of HIV testing and potential
misdiagnosis
Several factors, including HIV testing errors, were reported
frequently (n = 131 times) across all included studies (see
Table 2).
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Thirty-seven studies reported using a suboptimal testing
strategy that differed from the WHO recommendations
[5,8,11–14,16,22–30,32–34,36–39,42–44,49,51,53,59,62,64
–66,68,72,75]. Suboptimal testing strategies included using
a highly specific first-line test and highly sensitive second-
line test [14,33,39,55], using a single RDT for HIV-positive
diagnoses [11,66,72], using a high prevalence testing strat-
egy in a low prevalence setting [16,49], using a parallel
testing algorithms and a tiebreaker testing strategy
(where a third assay is used to resolve discrepant test
results and rule in HIV infection) [5,12,13,16,24,25,27–
30,32,34,36,37,68].

User errors, incorrectly performing the test procedure or
incorrectly interpreting results, defined as human errors, were

reported in 25 studies [7,8,11,14,26–28,31,33,34,
37,40,42,46,52,54,57,60,65–68,70,72,73]. Errors identified
included users having difficulty with specimen collection
[14,28,68], performing RDTs [31,73], interpreting test results
[10,24,27,30,32,40,42,48,62,65,66,74], reading test results
too early [7] and not using the correct reagents/buffer [7].

Twenty-one studies reported inadequate management
and supervision [7,8,11,26,27,31,41,43,46,52,59,62,64–
67,69,71,72,74]. Of these, 10 studies reported issues with
management of supplies [7,11,26,27,62,64,67,69,72,74],
including stock-outs [7,26,62,64,67,69], the use of damaged
or expired RDTs [26,27,64,67] and inappropriate RDTs (i.e.
syphilis RDTs) for HIV testing [72]. Other factors related to
poor management and supervision included testing within the

Figure 1. Study selection process.
RDT: rapid diagnostic test; WB: Western blot; EIA: enzyme immunoassay.
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Table 1. Classification of included studies (n = 64)

Category Study Location

Potential HIV

misdiagnosis and

related factors

Aghokeng et al. [22] Cameroon

Baltazar et al. [23] Mozambique

Baveewo et al. [24] Uganda

Bock et al. [14] South Africa and Zambia

Boeras et al. [25] Zambia and Rwanda

CDC [26] Low- and low–middle-income countries (not specified)

Crucitti et al. [27] Benin, India, South Africa, Uganda and India

da Costa et al. [28] Brazil

Eller et al. [29] Uganda

Fogel et al. [23] Multiple countries in Africa

Galiwango et al. [30] Cameroon

Granade et al. [31] USA

Gray et al. [32] Uganda

Hsiao et al. [33] South Africa

Jentsch et al. [34] South Africa, Tanzania, Uganda and Zambia

Kanal et al. [35] Cambodia

Karugaba et al. [36] Uganda

Khan et al. [37] Swaziland

Klarkowski et al. [38] Central Africa Republic, Congo, DRC, Ethiopia, Haiti, India, Cote d’Ivoire, Myanmar,

Uganda and Zimbabwe

Klarkowski et al. [10] DRC

Kufa et al. [39] South Africa

Learmonth et al. [40] Multi-country study (26 countries)

Manak et al. [16] Nigeria

Maparo et al. [41] Zimbabwe

Martin et al. [42] USA

Masina et al. [43] Malawi

Mayaphi et al. [44] South Africa

Mehra et al. [45] India

Mine et al. [46] Botswana

Nelson et al. [47] Mozambique

Sacks et al. [48] UK

Shanks et al. [11] DRC, Burundi and Ethiopia

Shanks et al. [13] Ethiopia

Shanks et al. [12] Ethiopia

Simoncini et al. [49] Niger

Stetler et al. [50] Honduras

Tchounga et al. [51] Burkina Faso, Cote d’Ivoire and Mali

Wolpaw et al. [52] South Africa

Viani et al. [53] USA and Mexico

Young et al. [54] Mozambique

Focus on misdiagnosis of

HIV-negative

serostatus

Bassett et al. [55] South Africa

Kahemele et al. [56] Tanzania

Matambo et al. [57] Zimbabwe

Olaru et al. [58] Zimbabwe

General quality issues

from sites conducting

HIV testing services

Adebayo et al. [59] Nigeria

Benzaken et al. [60] Brazil

Bile et al. [61] Botswana

Cham et al. [62] 30 countries in Africa
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window period without referring clients for retesting [32,45],
HIV testing performed by undertrained or ineligible staff
[7,31,59,64,72], low levels of retesting to verify diagnosis
before ART initiation [43], poor participation in external quality
assessment (EQA) schemes [62], poor site-level supervision [65]
and poor adherence to standard operating procedures
[7,35,52,59,67,69].

Sixteen studies reported clerical errors [8,11,26,28,
29,31,34,35,45,50,63–65,67,73,75]. Errors included poor
record-keeping [35], data reporting problems, labelling
and transcription mistakes [73] and specimen mix-ups.
Poor record-keeping, according to one study, resulted in
nearly 30% of errors leading to incorrect status [67]. Clerical

errors were not always clearly defined and may not have
always led to misdiagnosis [28].

Fourteen studies reported challenges related to weak
reactive test results, particularly difficulty with interpreta-
tion [8,10,24,27,30,32,36,38,40,42,44,48,62,74]. A study,
which assessed the proficiency of laboratory technicians,
found that specimens with very weak levels of HIV-1/2
antibodies were less accurately reported [40]. In Uganda,
two studies found that the majority of false reactive results
came from weak reactive RDTs [32,36]. A study from the UK
that assessed the visual depiction of false reactive and true
positive readings reported that most false reactive speci-
mens had a fainter test line than true positive specimens

Table 1. (Continued)

Category Study Location

General quality issues Iwe et al. [63] Nigeria

from sites conducting Kalou et al. [64] Uganda and Tanzania

HIV testing services Kitheka et al. [65] Kenya

(Continued) Kyaw et al. [8] Myanmar

Louis et al. [66] Haiti

Lali et al. [67] Uganda

Manyazewal et al. [68] Ethiopia

Mashauri et al. [69] Tanzania

Mwangala et al. [70] Zambia

Ntim et al. [71] Ghana

Ocheng et al. [72] Tanzania

Plate et al. [5] 11 countries in Africa

SEAD [7] South Africa

Sushi et al. [73] India

Tegbaru et al. [74] Ethiopia

DRC: Democratic Republic of Congo.

Table 2. Reported HIV testing errors and factors potentially related to misdiagnosis

Category No. of Studies

Incorrect/suboptimal testing strategy or algorithm (e.g. testing strategies not aligned to the World Health Organization

recommendations, such as a tiebreaker or parallel testing strategies, use of a single RDT to make an HIV-positive

diagnosis)

37

User error (e.g. errors performing RDT or interpreting results, misapplication of buffer, inaccurate reading time and other

human errors)

25

Poor or inadequate management and supervision (e.g. work load stress, staff shortages, lack of training, poor adherence

to testing strategy or testing algorithm, substandard operating procedures, testing in window period)

21

Other factors (e.g. acute infection, cross-reactivity, known HIV status/on ART) 18

Clerical/technical errors (e.g. mislabelling, poor record-keeping and clerical mistakes) 16

Weak reactive test results (e.g. faint or ghost lines appearing on test strip) 14

RDT: rapid diagnostic test; ART: antiretroviral therapy.
Table includes 63 reporting studies. One study (Bile et al. 2017) did not report a specific factor or error related to misdiagnosis. Some studies
reported multiple factors related to poor quality testing and factors that could be related to potential misdiagnosis.
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[48]. Two studies reported incorrect reading of weak reac-
tive bands contributed to the misdiagnosis [10,11].

Eighteen studies reported on several other testing errors
and factors potentially related to misdiagnosis. Nine of
these studies reported cross-reactivity either between
RDTs within an algorithm or with population and individual
characteristics [10,22,24,25,27,32,38,56,60]. One study sug-
gested that cross-reactivity between assays used within an
algorithm resulted in false positive statuses [27]. Another
hypothesized that cross-reactivity may present as weak
reactive lines and thereby cause misdiagnosis [32]. Six
studies [10,11,25,38,56,60] reported potential issues with
RDTs interacting with characteristics of individuals under-
going testing [10,11,38], including having low levels of HIV-
1/2 antibodies due to late stage HIV infection [56,60] and
exposure of assays to adverse environmental conditions
during storage and use [25,38].

Additionally, six studies reported that a proportion of
false negative diagnoses were among people with a
known HIV status who were on ART [14,16,39,44,47,58];
one of these studies was among children on ART retested
using an oral fluid-based HIV RDT [58]. And three studies
reported false negative results were due to patients testing
in the window period [45] or with acute or early infection
[16,44]. For instance, in South Africa, 0.04% (95% CI: 0.0–
0.001) and 0.3% (95% CI: 0.1–0.4) of clients with a false
negative diagnosis using serology tests were later found to
have acute or early HIV infection after retesting with
nucleic acid testing technologies [44].

False positive diagnostic errors and misdiagnosis rates
Thirty studies reported on false positive diagnostic errors
(43 reports; n = 16,777 total positive diagnoses). In general,
error rates were small (median: 3.1%; IQR: 0.4%-5.2%)
with the exception of a few studies where a tiebreaker
test was used to resolve discrepant results [10–
14,23,32,33,37,39,41,44,46,47,75] (Figure 2). Of these, six stu-
dies (eight reports) exclusively among people with HIV enrolled
in care or ART reported that between 0.1% (95% CI: 0–0.3) and
6.6% (95% CI: 4.5–9.6) of people were misdiagnosed (median:
1.6%, IQR: 0.3–4.7%) [10–13,33,37,39,41,47] (Table 3).
In studies reporting false positive diagnoses, nearly all

reported the use of a suboptimal testing strategy [11–
13,33,39,49,75]. Sixteen studies reported the use of a tie-
breaker testing strategy were related to false positive HIV
diagnoses [5,12,13,16,24,25,27,29,30,32,34,36,37,68]. In one
of these studies, 95% (123/129) of false positive statuses
resulted specifically from using a tiebreaker test [32].
Additionally, one study which reported misdiagnosis rates in
Burundi, Democratic Republic of Congo (DRC) and Ethiopia
reported some clients may have been provided an HIV-positive
diagnosis based on a single HIV RDT [11].

False negative diagnostic errors and misdiagnosis rates
Twenty-eight studies reported on false negative diagnoses
(40 reports, total negatives = 55,626) (median: 0.4%, IQR
0–3.9%) (Figure 3) [10,12,13,37,39,47,55–57]. The studies
reporting the highest proportions, for example, Olaru et al.,
which was designed to assess how ART impacts test

performance [58], of false negative diagnoses were exclu-
sively among people with HIV on ART who were retested
using an HIV RDT-based algorithm.

Nearly all studies reporting false negative diagnoses also
reported using a suboptimal testing strategy. Four studies in
South Africa reporting false negative diagnoses reported
that HIV testing was conducted with an algorithm using a
first-line test with high specificity and poorer sensitivity
[14,33,39,55]. According to one of these studies [14],
between 2014 and 2016, the testing algorithm changed
four times in an effort to address the high proportion of
false negative diagnoses resulting from these algorithms.

Clerical and user errors [57], early/acute infection
[16,44,45], presentation late in disease stage [56] and indi-
viduals with known HIV status on ART who sought retesting,
or were retested using oral fluid-based RDTs [58], were also
reported as factors contributing to false negative diagnostic
errors [14,16,39,44,47]. In Zimbabwe, all the reported false
negative diagnoses were among children on ART who were
retested with an oral fluid-based HIV RDT [58]. In South
Africa and Zambia, individuals on ART comprised 44% (26/
59) and 14% (5/38) of false negative diagnoses, respectively
[14]. In Mozambique, 88% (21/24) of all true HIV-positive
clients with a false negative test result were confirmed to
know their HIV status and 62% (13/21) were reportedly on
ART [47]; reasons for retesting in study reportedly included
users misunderstanding the question or hoping to receive
health services and emotional or mental health issues.

Discussion
This review identified and described a number of diagnostic
errors and poor HIV testing practices that may lead to
misdiagnosis. Data on the magnitude of misdiagnosis was
identified but limited, and no study could determine or
quantify the exact cause(s) of misdiagnosis. Although no
studies could determine and quantify the exact cause(s) of
misdiagnosis, several identified the following factors to
have strongly contributed: (1) suboptimal testing strategies,
(2) poor management of supplies, (3) user errors including
difficulty interpreting weak reactive lines and (4) retesting
among people with known HIV status on ART.

No assay is perfect. False reactive and false non-reactive
results are inevitable when using a single RDT and should be
anticipated. However, the risk of misdiagnosis should be very
low when a validated testing algorithm for high (!5%) or low
(<5%) prevalence settings is used [76]. In this review, we iden-
tified that many studies reporting diagnostic errors - both false
positive and false negative - utilized suboptimal testing strate-
gies which were not aligned to international guidance. Studies
reviewed clearly showed the use of a tiebreaker strategy to
rule-in HIV infection increases the likelihood of false positive
statuses and possible misdiagnosis. This is concerning because
a third of national testing strategies reviewed in 2015 recom-
mended using a tiebreaker testing strategy [9].

In addition to adopting a proven testing strategy, national
or regional validation is critical to determine which RDTs,
and in which order, perform the best as a complete algo-
rithm. As previously reported [38,77–83], tests and
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algorithm performance vary across settings, often due to
cross-reactivity caused by HIV subtypes, co-infections,
comorbidities and possible environmental or population
characteristics. Without validating a testing algorithm at a
country or regional level, it would not be possible to fully
understand the causes of poor performance. Furthermore,
to ensure correct diagnoses, it is important to retest people
diagnosed HIV positive before they enrol in care and ART.
This is a cost-effective approach [84] which is increasingly
critical as more people with HIV are being offered immedi-
ate treatment.

To ensure correct results, all staff providing HIV testing
must be trained, certified and provided ongoing support
and supervision. In several studies, this was not the case,

and untrained and uncertified providers were performing
HIV testing [7,72]. Training, including pre-service, in-service
and periodic refresher training, is important to maintain
and improve the quality of services. Participation in EQA
schemes is another way to monitor performance and
improve testing services. Several studies also reported
user and clerical errors resulted from inadequate support,
demanding workloads, burnout and high levels of stress
[11,62,64,66]. Adequate support and supervision are critical
to reduce stock outs which may contribute to the use of
damaged or expired test kits, incorrect test kits and buffer.
Sites should routinely assess and manage their supplies and
human resource planning to prevent or reduce these
circumstances.

Boeras et al. 2011
Gray et al. 2007
Fogel et al. 2015c
Sacks et al. 2012
Fogel et al. 2015d
Fogel et al. 2015a
Bock et al. 2017 SA
Fogel et al. 2015b
Kanal et al. 2005
Mehra et al. 2014 a
Mine et al. 2015b
Mehra et al. 2014 b
Jentsch et al. 2012
Crucitti et al. 2011
Aghokeng et al.. 2009b
Shanks et al. 2015 (VL)
Shanks et al. 2015
Bock et al. 2017 ZAM
Eller et al. 2007
Klarkowski et al.. 2009
Shanks et al. 2015 (No VL)
Kufa et al. 2017
Shanks et al. 2013 c
Shanks et al. 2013 b
Granade et al. 2004a
Granade et al. 2004b
Viani et al. 2013
Shanks et al. 2013 a
Mine et al. 2015a
Aghokeng et al.. 2009a
Stetler et al. 1997
Baveewo et al. 2012
Manak et al. 2015 (HP)
Baltazar et al. 2014b
Khan et al. 2017
Martin et al. 2011
Hsiao et al. 2017
Maparo et al. 2015
Baltazar et al. 2014a
Nelson et al. 2016
Manak et al. 2015 (LP)
Bassett et al. 2011
Mayaphi et al. 2016
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Figure 2. Rates of false positive diagnostic error rates diagnosis (n = 30 studies, 43 reports).
LP: low prevalence; HP: high prevalence; ZAM: Zambia; VL: visceral Leishmaniasis; Data reported include reports of misdiagnosis of HIV-
positive statuses. False positive diagnoses were reported in 30 studies (43 reports), total positive diagnoses n = 16,777. Kufa et al. 2017
reported proportion misdiagnosed by did not report full sample size. In studies where all participants were known to be HIV positive and/or
on ART at the beginning of the study, the full study population was used as the denominator.
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Table 3. Rates of false positive diagnosis rates among people diagnosed with HIV and/or enrolled in care or antiretroviral therapy
(ART)

Study/author Sample size Total no. of retested No. of false positives Percentage of false positive diagnoses

Klarkowski et al. 2009 365 229 24 6.6

Shanks et al. 2013c 914 54 44 4.8

Shanks et al. 2013b 149 149 7 4.7

Shanks et al. 2013a 78 78 2 2.6

Khan et al. 2017 2533 88 14 0.55

Hsiao et al. 2017 952 37 3 0.3

Maparo et al. 2015 1447 1447 4 0.28

Nelson et al. 2016 3160 3146 3 0.1

Olaru et al. 2017 (blood)
Olaru et al. 2017 (oral)
Khan et al. 2017
Fogel et al. 2015a
Fogel et al. 2015b
Martin et al. 2011
Kufa et al. 2017
Granade et al. 2004b
Granade et al. 2004a
Aghokeng et al.. 2009a
Nelson et al. 2016
Mehra et al. 2014 b
Fogel et al. 2015c
Boeras et al. 2011
Mine et al. 2015a
Bock et al. 2017 SA
Bassett et al. 2011
Mayaphi et al. 2016
Fogel et al. 2015d
Kanal et al. 2005
Baltazar et al. 2014a
Gray et al. 2007
Bock et al. 2017 ZAM
Manak et al. 2015 (LP)
Manak et al. 2015 (HP)
Matambo et al. 2006
Baltazar et al. 2014b
Eller et al. 2007
Mehra et al. 2014 a
Shanks et al. 2015
Sacks et al. 2012
Crucitti et al. 2011
Shanks et al. 2015 (No VL)
Shanks et al. 2015 (VL)
Aghokeng et al.. 2009b
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Figure 3. False negative diagnostic error rates (n = 28 studies, 40 reports).
LP: low prevalence; HP: high prevalence; SA: South Africa, discrepant results; ZAM: Zambia, discrepant results; VL: visceral Leishmaniasis;
Data reported includes reports of misdiagnosis of HIV-negative statuses. Misdiagnoses of HIV-negative statuses were reported 28 studies (40
reports), total negative = 55, 626. Kufa et al. 2017 reported proportion misdiagnosed but did not report full sample size information.
Note Olaru et al. was exclusively among people with HIV on ART, accounting for the high rate of false negative diagnoses.
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User error interpreting weak reactive lines was a com-
mon challenge which contributed to false positive results.
To address this, specialized training for health workers and
site-level standard operating procedures including the use
of a “second-reader” to validate the correct interpretation
of test results may be needed, as well as work with man-
ufacturers to improve RDTs and instructions on how to
interpret faint lines and weak control lines. Several studies
hypothesized that weak reactive lines may be caused by
other user errors, for example, misapplication of buffer and
reading test results too early and cross-reactivity. Further
investigation into the cause of weak reactive and other
faint lines, and how they can be prevented, is needed.

False negative test results among people with HIV and
on ART were observed and contributed to a substantial
proportion of misdiagnoses [14,16,39,44,47]. While it is
unclear why people on ART would seek retesting, some
reports suggest it may be due to wanting to “check” or
“confirm” one’s HIV status and religious beliefs about
being “cured” [85], as well as misunderstandings and
emotional or mental health issues [47]. It is important
for programmes and users to be aware of the potential
risk of false negative results, as the presence of ART can
lead to confusing test results and could result in indivi-
duals unnecessarily stopping treatment which could have
dire individual and public health implications. As “treat all”
policies are rolled out, it will be increasingly critical for
programmes to address this issue and ensure clients and
health workers are aware that testing individuals on ART is
not recommended [76].

Strengths and limitations
This analysis is the first to bring together a diverse set of
studies with the aim of identifying and describing subopti-
mal HIV testing practices and misdiagnosis. The results
indicate the problem of misdiagnosis deserves attention.
However, there are several limitations to this review.

As with all literature reviews, publication bias may be
an issue and for this topic is inevitable and information
on misdiagnosis is often unreported. This review was also
limited to reports in English and may have missed reports
in other languages. The majority of reports are from
Africa and may not be representative of other geogra-
phies. Because the review was designed to identify
reports of misdiagnosis, it is possible studies reporting
errors and quality of HIV testing may have been missed.

Due to both the paucity and heterogeneity of data, it was
not possible to conduct more quantitative analyses. Studies
included were generally not designed to determine the
exact cause or causes of misdiagnoses, a weakness cited
across research on diagnostic errors [86].

This review focused on human errors and quality system
failures. While we did identify some reports of cross-reac-
tivity [10,22,24,25,27,32,38,56,60], reports did not provide
conclusive information on what exactly caused cross-reac-
tivity. Possible biological factors due to antibodies from
inter-current infections, adverse environmental exposure
to assay components, HIV subtype or shared false cross-

reactivity in RDTs within an algorithm may be issues requir-
ing further investigation.

Acute and early infection did not appear to be a signifi-
cant cause of false negative diagnoses; however, few stu-
dies identified reported on acute infection. Retesting
among HIV-positive individuals taking ART did emerge as a
key factor contributing to a substantial proportion of false
negative diagnostic errors and misdiagnoses. Further
research is needed to understand how ART, as well as the
use of antiretroviral drugs for prevention, for example, pre-
exposure prophylaxis, may impact the performance of HIV
RDTs, as well as how frequently people previously diag-
nosed with HIV and on ART retest.

Conclusions
Our review has identified a number of factors and practices
that may contribute to diagnostic error and HIV misdiagno-
sis. Although no study could fully determine and quantify
the exact cause(s) of misdiagnosis, our review elucidated
four key factors: (1) suboptimal testing strategies, primarily
the use of a tiebreaker testing strategy to rule in HIV
infection, (2) user errors including interpretation of weak
reactive lines, (3) inadequate management and supervision
of testers and (4) retesting among people with HIV on ART.
Most, if not all, are avoidable with appropriate guidelines,
training and supervision. The consequences of misdiag-
noses are serious at an individual and public health level.
With the momentum to scale-up HIV diagnosis and linkage
to ART, a parallel push to improve the quality of HIV testing
services and prevent misdiagnosis is essential.
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noted disease symptoms as a motivating factor for HIV test-
ing. Female index clients mentioned gender-specific chal-
lenges to successful referral. Women may need additional 
support to overcome challenges in the partner notification 
process. In addition to reducing barriers to partner notifica-
tion specific to women, a programmatic emphasis on social 
strengths of males in successfully referring partners should 
be considered.

Keywords HIV testing!· Partner notification!· Index 
clients!· Gender!· Tanzania

Abstract A growing evidence base supports expansion of 
partner notification in HIV testing services (HTS) in sub-
Saharan Africa. In 2015, a cross-sectional study was con-
ducted in Njombe region, Tanzania, to evaluate partner noti-
fication within facility-based HTS. Men and women newly 
diagnosed with HIV were enrolled as index clients and asked 
to list current or past sexual partners for referral to HTS. 
Successful partner referral was 2.5 times more likely among 
married compared to unmarried index clients and 2.2 times 
more likely among male compared to female index clients. 
In qualitative analysis, male as well as female index clients 
mentioned di"culties notifying past or casual partners, and 
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Introduction

According to the 2016 UNAIDS Global AIDS Update, there 
are an estimated 36.7 million people living with HIV, 54% 
of whom are not accessing life-saving treatment [1]. E#ec-
tive approaches to HIV testing are needed to reach undiag-
nosed people and link them to HIV care and treatment. As 
part of the UNAIDS 90-90-90 goals, 90% of HIV-infected 
individuals will know their HIV status by the year 2020. 
However, few HIV testing approaches are highly e#ective in 
reaching undiagnosed HIV-infected people. A review drawn 
from Demographic and Health Surveys (DHS) from 2003 to 
2011 noted that, in 16 of 25 countries studied, the majority 
of HIV-positive men and women have never been tested [2]. 
In Tanzania, 33% of women and 50% of men report never 
having been tested [3].

HIV testing services (HTS) in sub-Saharan African (SSA) 
countries have evolved as HIV prevention, care, and treat-
ment interventions have changed. Between 2005 and 2007, 
most SSA countries began massive scale-up of HTS, and 
in 2007 the World Health Organization issued guidelines 
supporting provider-initiated testing and counseling (PITC), 
which recommended routine HIV testing in clinical settings 
[3]. By 2010, PITC policies were in place in a majority of 
SSA countries, with specific emphasis on testing within 
antenatal care services as prevention of mother-to-child 
transmission (PMTCT) services were rolled out [4]. How-
ever, HTS expansion in SSA has not been even. The mas-
sive scale-up of PMTCT services dramatically increased the 
number of women who learned their HIV status. A review 
of 29 SSA country DHS findings confirms that women are 
much more likely than men to have ever been tested [2]. 
Reaching men with HTS is thus a priority. A systematic 
review of strategies to increase the uptake of HIV testing 
among men noted that increased uptake of HTS by men 
is possible, and has been achieved, most notably through 
mobile and home-based HTS [5].

Partner notification, in which sexual partners of those 
recently diagnosed with HIV are notified of their exposure 
and referred to HIV testing, has shown promise in reach-
ing previously undiagnosed individuals [6, 7] and has been 
shown to be well regarded by communities served by HIV 
testing services [8]. HIV partner notification is described in 
the 2015 World Health Organization (WHO) Consolidated 
Guidelines on HIV Testing Services, as a process in which 
persons newly diagnosed with HIV are enrolled as index 
clients, and then o#ered options for notifying and linking 
their sexual partners to HTS [9]. This was followed by WHO 
guidance released in 2016 which strongly recommended the 
o#er of assisted HIV partner notification for all HIV-positive 
persons as part of HTS [10].

A growing base of evidence supports an expanded 
use of partner notification for HTS in SSA, where the 

majority of people living with undiagnosed HIV infection 
reside [11]. HIV partner notification has been shown to be 
e#ective in multiple countries. In Malawi, a randomized 
controlled trial compared passive, provider and contract 
referral to HIV testing of newly diagnosed HIV positive 
individuals, with an overall testing rate of 35% of partners 
(range 24–51%), of whom 64% were HIV positive [12]. 
An evaluation of a large scale partner services program in 
Cameroon found that 67% of partners tested, and 50% of 
them were HIV positive [13]. In Mozambique, there was 
a 99% acceptance rate of partner notification from com-
munity health workers, and only 2.5 index partners were 
needed to receive assisted partner notification in order to 
identify a previously undiagnosed partner with HIV [14]. 
In a cluster randomized trial in Kenya, 67% of partners 
had tested at 6!weeks after the index partners had enrolled 
in immediate partner notification services [15]. A recent 
meta-analysis concluded that partner notification improved 
partner testing and diagnosis of HIV positive partners, 
with few harmful consequences [7].

Multiple studies have shown that gender norms and roles 
have an impact on decisions people!make around testing, 
partner notification of exposure, disclosure of HIV status 
and referral to HTS in sub-Saharan Africa [16–18]. While 
women‘s exposure to antenatal care services makes them 
more likely to be tested, they face a host of other barriers 
to HIV testing, status disclosure and/or partner notification 
that derive from gender roles and inequalities in relation-
ships. These barriers may include lack of resources or ability 
to get to services; lack of education; and fear of violence, 
abandonment, or other abuse arising from partner notifica-
tion [18–20].

For men, HIV testing and disclosure, particularly in SSA, 
may be inhibited by stigma and by social roles prescribing 
that men should be strong, dominant, and healthy. Multiple 
studies in Zimbabwe described men’s discomfort with test-
ing, based on pressures related to gender roles and stereo-
types [21, 22], and in Lesotho and Uganda, men described 
their fear of testing as a fear of showing weakness [23, 24]. A 
study in Zambia showed that gender determinants, including 
tolerant attitudes about intimate partner violence (IPV) and 
unequal power dynamics within relationships, had marked 
e#ects for men and for women, on the decision to seek HIV 
testing [16]. Studies have also found that men, compared to 
women, underestimate their level of risk of HIV infection 
[25]. However, once they have tested, men may be more 
likely to disclose their HIV status. A study of HIV-positive 
men and women in Burkina Faso showed that twice as many 
men as women reported having disclosed their HIV infection 
to their sexual partners, with some men indicating that they 
felt their role as the family’s breadwinner protected them 
against rejection when revealing their HIV-positive status 
following testing [26].
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Di#erential outcomes of male versus female index cli-
ents in successfully referring partners to HTS in the con-
text of partner notification in SSA have not been previously 
described in the literature. Further, although a recent publi-
cation addressed men and women’s experiences with disclo-
sure of HIV status in South Africa [18], men and women’s 
experiences associated with partner notification has not been 
described. As partner notification for HTS is scaled up in 
SSA, gender and sex-related dimensions must be taken into 
account in implementation strategies, in order for partner 
notification and referral to HTS programs to achieve maxi-
mum impact.

This paper uses findings from a study in Tanzania to 
explore the research question: do male and female index 
clients have di#erent outcomes in getting their sexual part-
ners to come in for HIV testing following referral through 
the partner notification? The paper describes the success of 
men and women in referring their sexual partners to HTS in 
a partner notification study conducted in Tanzania, as well as 
describing barriers and experiences arising for index clients 
and their partners during the process of partner notification 
for HTS.

Methods

Study Design

A mixed-methods, cross-sectional study on partner notifica-
tion for HIV testing was conducted in three hospitals in the 
Njombe region of Tanzania between June and September 
2015. The overview results of the study, which looked at the 
e#ectiveness of partner notification in getting sexual part-
ners to come to the facility for HIV testing, are described in 
a previous publication [27]. The current analysis examines 
referral outcomes among male versus female index clients. 
The main quantitative outcome of interest for this analysis 
was di#erences in success of referral for HTS among male 
versus female and between married and non-married index 
clients. The study also qualitatively explored men and wom-
en’s views on barriers and other experiences!arising during 
the partner notification process, from both the index client 
and the sexual partner perspective.

Study Setting

Njombe is Tanzania’s highest HIV prevalence region, with 
14.8% of the adult population infected with HIV [3]. Study 
facilities included peri-urban Kibena Regional Hospital, 
urban Makambako Town Hospital, and the rural, faith-based 
Ilembula Designated District Hospital. Each facility had a 
dedicated, on-site voluntary counseling and testing (VCT) 

center, and o#ered PITC to inpatients and to outpatients. 
These three facilities were selected in consultation with 
regional authorities because of their high testing volume.

Study Population and!Eligibility Criteria

The study population comprised 390 index clients (men 
and women at the study facilities who had been diagnosed 
with HIV on the same day of testing, through either PITC 
or VCT) and 249 sexual partners of index clients (partners 
who had been listed by index clients and had come to the 
health facility for HIV testing). Eligibility criteria for study 
enrollment as an index client included the following: newly 
diagnosed with HIV; 18!years or older; not pregnant; had 
a sexual partner currently or in the past 24!months. Eligi-
bility criteria for enrollment as a sexual partner was that 
the partner was 18!years of age or older. Pregnant women 
were excluded from enrolling in the study as index clients 
since a di#erent form of partner notification exists in Tan-
zania within antenatal care services: pregnant women are 
encouraged to bring their partner into the health facility to 
be tested.

The 46 participants in the qualitative component of 
the study were selected on a convenience basis from the 
index clients and sexual partners enrolled in the study. The 
index clients were selected in equal number from male and 
female index clients who successfully referred a sexual 
partner and those who were not successful in referring a 
sexual partner, and the male and female sexual partners 
were selected in a roughly equal number according to 
whether they tested positive or negative for the virus. Index 
clients and partners were selected by study sta# for par-
ticipating in an in-depth interview (IDI) on a convenience 
basis. A rough quota was given to each facility, balancing 
out male and female participants, and those index clients 
or partners who were invited to participate and agreed and 
consented were interviewed.

Sampling

The sample size for the study was calculated to answer the 
main study objectives, which was the successful referral of 
sexual partners of the index clients. The sample size cal-
culation for the original research question was based on 
an assumption that index clients would list an average of 
one sexual partner, and that 51% of partners would come 
to the facility following notification, as seen in a study con-
ducted in the hospital setting in Malawi [12]. Based on these 
assumptions, a sample size of 384 index clients was needed 
to detect a similar rate of attendance among sexual partners 
with 85% power ($!=!0·05, two-sided test). The design e#ect 
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(DEFF) was set at 1.0 because we expected minimal varia-
tion between facilities. The sample size formula was:

The current analysis utilized this sampling framework. 
The di#erences between sex and marital status were thus not 
sampled for, but strongly emerged from the analysis.

Study Procedures

Partner Notification

Potentially eligible men and women (diagnosed with HIV 
through PITC or VCT at the study facilities) were referred 
to onsite researchers at the time of their diagnosis. Study 
sta#—who were trained HIV counselors—screened poten-
tial participants for study eligibility for enrollment as an 
index client (eligibility criteria detailed above). Written 
informed consent was obtained from interested and eligible 
people before enrolling them as index clients. Index clients 
wrote down names and contact information for sexual part-
ners in a log, and these partners are referred to in this study 
as “listed sexual partners.” Enrolled index clients were inter-
viewed using a questionnaire that collected demographic 
information and contained questions to flag individuals with 
a history of IPV. Index clients were asked to list current 
or past (within 24!months) sexual partners, provide loca-
tor information (most relevant being phone number), and 
decide how the partner was to be contacted for the referral 
to HTS. During partner listing, the index client was asked 
questions designed to identify listed sexual partners to whom 
disclosure or the referral to HTS might cause a risk of IPV. 
Any sexual partners the index client felt might react with 
violence were excluded from the notification process. Index 
clients could elect to contact the partner themselves (pas-
sive referral), have the study sta# contact the partner (pro-
vider referral), or attempt to contact the partner themselves, 
with the understanding that the study sta# would contact 
the partner should the index client fail (contract referral). A 
second written consent, was filled in before the index client 
listed partners, or before the study sta# followed up with a 
partner. Index clients were requested to list as many partners 
as they could, with locator information, indicating the type 
(married, unmarried, casual partner, boyfriend or girlfriend), 
duration, and status (past or current) of the relationship for 
each partner. Index clients were given a choice as to whether 
or not they wanted a written referral card to take to their 
partner.

Sexual partners were referred back to the facility in which 
the index client tested (these referred partners are now no 
longer “listed sexual partners” and are referred to here as 

n =
1.962p (1 ! p) (DEFF)

d2
=

1.962 " 0.51 (1 ! 0.51) (1.0)

(0.05)2
= 384

“sexual partners” or “partners”). Partners were given the 
name and room number of the counselor who had conducted 
the index client testing, and were o#ered HIV testing by 
the same counselor or another study counselor. This pro-
cess both made it clear to the partner where to go as well 
as allowing the study sta# to link the partner with the index 
client. Sexual partners who decided to seek testing at another 
facility, or who decided to come in for testing but did not 
identify themselves to the study sta#, were not successfully 
referred partners in this study.

In this study, “successful referral” is defined as the part-
ner coming to the health facility following referral (passive, 
contract or provider) whether or not the partner tested at the 
facility. A very small number of partners (n!=!10) came to 
the facility but did not test due to being previously diagnosed 
HIV positive. These are counted as successfully referred 
since they came to the facility following referral.

Qualitative Interviews

IDI participants returned to the study site for the interview, 
and were reimbursed for their transport costs. Interviews 
were conducted in Kiswahili by a trained study sta# member 
using a standardized interview guide. Interviews were audio 
recorded, transcribed into Kiswahili transcripts, and then 
translated into English.

Data Management and!Analysis

Quantitative data were collected either manually, using 
paper forms, or electronically, using tablets. Paper-based 
data were entered into ODK data files that had field checks 
for data quality. Data collected using tablets were uploaded 
immediately to a server in Dar es Salaam. Data were cleaned 
by running queries and reports using STATA version 14.0 
and correcting discrepancies. Data were extracted and ana-
lyzed using SPSS version 23. Qualitative data were in the 
form of audio files, which were transcribed and translated, 
entered as English transcripts, which was then uploaded into 
MAXQDA (VERBI Software—Consult—Sozialforschung 
GmbH 2014).

Descriptive statistics were performed to describe the 
background characteristics of index clients and success-
fully referred sexual partners. Analysis entailed simple fre-
quencies of the main study outcomes and cross-tabulations 
with Chi square tests to determine if there were significant 
di#erences in the success of referral for HTS among male 
and female index clients based on their background char-
acteristics. Key analyses included di#erences in successful 
referral and listing of multiple partners by sex. Bivariate and 
multivariate logistic regressions were run to identify index 
client and partner characteristics associated with success-
ful partner referral, including sex and marital/relationship 
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status. Backward elimination was used to determine the final 
logistic model. Covariates were included in the model if 1) 
they had a p value!<!0.25; and/or 2) were known to a#ect 
the outcome of interest from previously published studies. 
The main study outcomes in regression models were “listing 
more than one sexual partner” and “referring at least one 
sexual partner” for index clients (Table!2), and for sexual 
partners “being successful referred for HTS” and “having a 
positive HIV diagnosis” (Table!4). The covariates that were 
included in the model were age, sex, education and marital 
status.

For the qualitative data, a codebook was developed by 
a team of three researchers (DO, CK, MP) incorporating 
themes that corresponded to study interview guides. Eng-
lish transcripts were reviewed and uploaded into MAXQDA 
qualitative analysis software where the data were tagged 
using previously identified codes as well as codes that 
emerged from the data, in the Grounded Theory tradition 
[28]. One researcher applied cross-case analysis to organize 
the transcript data into themes and provided relevant narra-
tives and quotations illustrating each theme [29].

In analysis of qualitative data, we adapted Weinstein 
et!al.’s Precaution Adoption Process Model (PAPM) [30] 
to categorize the stages through which a partner might pass 
through in the decision of whether or not to come in for test-
ing following a referral. The PAPM describes stages of pre-
caution-taking, and seeks to elaborate the stages that people 
go through to commence a health-protective behavior [30]. 

This model, with some adaptations reflecting this study, can 
be seen in Fig.!1.

Ethical Oversight

The study was conducted with ethical oversight from the 
Institutional Review Boards (IRB) of the Johns Hopkins 
Bloomberg School of Public Health (IRB 00006116) and the 
Tanzanian National Institute of Medical Research (NIMR) 
IRB (NIMR/HQ/R.8a/vol.1x/1914) with support from the 
Njombe Regional Medical Authorities.

Results

Results: Quantitative

Overview of!Study Outcomes

Figure!2 depicts the number of HIV-positive individuals 
approached, enrolled index clients, and listed and success-
fully referred sexual partners by sex. Of the 653 newly diag-
nosed HIV-positive men and women, 390 (46.9% males and 
53.1% females) were enrolled as index clients. The enrolled 
clients listed 439 sexual partners (224 female partners and 
215 male partners). No index clients listed same-sex sexual 
partners. Of the listed partners, 249 (56.7%) were success-
fully referred (i.e., came to a study facility following the 

Partner unaware 
of exposure to HIV

(Stage 1)

Partner unengaged 
in decision to test 

for HIV
(Stage 2)

Partner undecided 
about going to 

health facility for 
tes!ng

(Stage 3)

Partner decided to 
get tested
(Stage 5)

Partner 
successfully 

referred to health 
facility for HTC 

(Stage 6)

Partner decided 
not to get tested

(Stage 4)

Referral to HTS from index client

Barriers to deciding to test:
fear of loss of rela!onship or 
income; fear of s!gma; denial of 
risk

Barrier to engaging in decision 
to test: percep!on that lack of  
symptoms of opportunis!c 
infec!ons indicates no infec!on

Outcomes or experiences based 
on decision to test  

Nega!ve outcomes: end of 
rela!onships; arguments, stress, 
depression, physical illness, 
anger

Posi!ve outcomes: linkage to 
care and treatment, sense of 
responsibility and caring in 
rela!onship

Fig. 1  PAPM model with reference to partner notification process. Text in blue is based on findings from the current study (Color figure online).
Adapted from Ref. [30]
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notification). Overall, 63.4% of the female partners and 
49.8% of the male partners were successfully referred. 
Among partners who were successfully referred to the facil-
ity, testing was close to universal for both female and male 
partners (96.5% and 95.3%, respectively).

Enrollment and!Eligibility

Enrollment and eligibility information is presented to aug-
ment understanding of the type of client seen in a typical 
service delivery setting who may or may not be interested 
or eligible for partner notification. Of the 653 HIV-positive 
individuals who were screened, 31 were ineligible since 
they were under 18!years of age, and 232 did not enroll 
in the study for other various reasons. The most frequently 
reported reason for non-enrollment was not having had a 
partner in the past 24!months (n!=!167), followed by being 
distraught or decline to participate (n!=!36), or other reasons 
(n!=!13) (Fig.!3).

Table!1 presents demographic information on the 390 
(enrolled) index clients and on the 232 newly diagnosed 
HIV-positive people above the age of 18 who did not enroll. 

Married people were much more likely to enroll in the study 
than unmarried people (76.2% vs. 24.8%).

Type of!Referral and!Relationship Status

Almost all index clients (91.6%) chose passive referral, 
meaning that they contacted their listed sexual partners 
themselves (data not shown). Table!2 shows the tendency 
of index clients to list multiple partners and success of part-
ner referral, by sex and marital status of the index clients. 
Among index clients, 47 listed more than one sexual partner: 
in multivariate analysis, male index clients were 6.2 times 
more likely to list more than one sexual partner than female 
index clients. In multivariate analysis, male index clients 
were 2.2 times more likely than female index clients to be 
successful in referring at least one partner. In multivariate 
analysis, married index clients were 2.5 times more likely 
than unmarried index clients to be successful in referring at 
least one partner.

Newly diagnosed 
HIV+ individuals

653

Male
275 (42.1%)

Enrolled 
183 (66.5%)

Listed partners 
(Females)

224

Successfully 
referred

142 (63.4%)

Tested for HIV
137 (96.5%)

Posi!ve 
91 (66.4%)

Nega!ve
46 (33.6%)

Did not test for HIV
5 (3.5%)

Not successfully 
referred

82 (36.6%)

Not enrolled
92 (33.5%)

Female 
378 (57.9%)

Enrolled
207 (54.8%)

Listed partners 
(Males)

215

Not successfully 
referred

108 (50.2%)

Successfully 
referred

107 (49.8%)

Did not test for HIV
5 (4.7%)

Tested for HIV
102 (95.3%)

Nega!ve
45 (44.1%)

Posi!ve
57 (55.9%)

Not enrolled
171 (45.2%)

Fig. 2  Overview, partner notification study enrollment, listing, referral and testing by sex, June–September 2015
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63.0%
11.4%

13.6%

4.2%

2.3%
4.9%

No partner in past 24 months (n=167)

**Other reasons: partner on ART (n=4), partner deceased (n=1), partner is geographically distant (n=1), 
fear of IPV (1), and unspecified (n=6)

Under 18 years of age (n=30)
Distraught or declined for other reason (n=36) Insufficient contact information available (n=11)
Pregnant (n=6) Other** (n=13)

Fig. 3  Reasons for non-
enrollment in Tanzania partner 
notification study, June–Sep-
tember 2015

Table 1  Demographic factors of HIV-positive, non-enrolled individuals and index clients

NA information was not collected for the non-enrolled

Demographic factors HIV positive, non-enrolled in study (n!=!232) Index clients (n!=!390)
Males
N (%)

Females
N (%)

Total
N (%)

P-value Males
N (%)

Females
N (%)

Total
N (%)

p value

Age group 0.011 0.000
NA NA NA

!18–24 4 (5.2) 31 (20.0) 35 (15.1) 13 (7.1) 49 (23.7) 62 (15.9)
!25–34 31 (40.3) 66 (42.6) 97 (41.8) 74 (40.4) 100 (48.3) 174 (44.6)
!35–44 25 (32.4) 33 (21.3) 58 (25.0) 61 (33.3) 41 (19.8) 102 (26.2)
!45 and above 17 (22.1) 25 (16.1) 42 (18.1) 35 (19.1) 17 (8.2) 52 (13.3)

Education 0.757 0.541
!No formal education 17 (22.1) 35 (22.6) 52 (22.4) 24 (13.1) 34 (16.4) 58 (14.9)
!Primary education 56 (72.7) 108 (69.7) 164 (70.7) 138 (75.4) 146 (70.5) 284 (72.8)
!Secondary and above 4 (5.2) 12 (7.7) 16 (6.9) 21 (11.5) 27 (13.0) 48 (12.3)

Marital Status 0.375 0.000
!Single 27 (35.1) 52 (33.5) 79 (34.1) 21 (11.5) 52 (25.1) 73 (18.7)
!Married 22 (28.6) 42 (27.2) 64 (27.6) 156 (85.2) 141 (68.1) 297 (76.2)
!Divorced 17 (22.1) 25 (16.1) 42 (18.1) 6 (3.3) 8 (3.9) 14 (3.6)
!Widowed 11 (14.2) 36 (23.2) 47 (20.2) 0 (0.0) 6 (2.9) 6 (1.5)

Main economic activity 0.000
!Housewife NA NA NA 0 (0.0) 6 (2.9) 6 (1.5)
!Farmer 105 (57.4) 113 (54.6) 218 (55.9)
!Small scale business 39 (21.3) 72 (34.8) 111 (28.5)
!Formally employed 26 (14.2) 14 (6.8) 40 (10.3)
!Other 13 (7.1) 2 (1.0) 15 (3.8)

Total 77 (100.0) 155 (100.0) 232 (100.0) 183 (100.0) 207 (100.0) 390 (100.0)
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Characteristics of!Sexual Partners

Table!3 presents demographic information on the 249 suc-
cessfully referred sexual partners. Successfully referred male 

partners tended to be older than female partners (27% vs. 
9.2% were 45!years and above) (p!<!0.00). While the major-
ity of all partners (66.3%) had primary education, more 
male partners (73.8%) had completed primary education 

Table 2  Successful referral 
and multiple partner listing by 
sex and marital status of index 
clients

CI confidence interval
* p!<!0.001
a Adjusted for age, education, sex and marital status

Study outcome Index clients (N!=!390)
Yes
N (%)

No
N (%)

Total
N (%)

Bivariate
Odds Ratio (CI)

Multivariate
Odds Ratio (CI)a

Index client listed more than one sexual partner
!Female 10 (4.8) 197 (95.2) 207 (100.0) Reference Reference
!Male 37 (20.2) 146 (79.8) 183 (100.0) 5.0 (2.4–10.4)* 6.2 (2.7–14.1)*

Index client listed more than one sexual partner
!Not married 11 (11.8) 82 (88.2) 93 (100.0) Reference Reference
!Married 36 (12.1) 261 (87.9) 297 (100.0) 1.0 (0.5–2.1) 0.6 (0.3–1.3)

Index client referred at least one listed sexual partner
!Female 107 (51.7) 100 (48.3) 207 (100.0) Reference Reference
!Male 130 (71.0) 53 (29.0) 183 (100.0) 2.3 (1.5–3.5)* 2.2 (1.4–3.5)*

Index client referred at least one listed sexual partner by marital status
!Not married 39 (41.9) 54 (58.1) 93 (100.0) Reference Reference
!Married 198 (66.7) 99 (33.3) 297 (100.0) 2.7 (1.7–4.5)* 2.5 (1.5–4.2)*

Table 3  Demographic 
characteristics of successfully 
referred sexual partners by sex

Demographic factors Successfully referred sexual partners (n!=!249) p value
Males
N (%)

Females
N (%)

Total
N (%)

Age group 0.000
!18–24 11 (10.3) 30 (21.1) 41 (16.5)
!25–34 35 (32.7) 61 (43.0) 96 (38.6)
!35–44 32 (29.9) 38 (26.8) 70 (28.1)
!45 and above 29 (27.1) 13 (9.2) 42 (16.9)

Education 0.012
!No formal education 14 (13.1) 41 (28.9) 55 (22.1)
!Primary education 79 (73.8) 86 (60.6) 165 (66.3)
!Secondary and above 14 (13.1) 15 (10.6) 29 (11.6)

Marital Status (missing information!=!1) 0.124
!Single 14 (13.2) 8 (5.6) 22 (8.9)
!Married/living together 89 (84.0) 131 (92.3) 220 (88.7)
!Divorced/separated 2 (1.9) 3 (2.1) 5 (2.0)
!Widowed 1 (0.9) 0 (0.0) 1 (0.4)

Main economic activity 0.000
!Housewife 0 (0.0) 3 (2.1) 3 (1.2)
!Farmer 61 (57.0) 102 (71.8) 163 (65.5)
!Small scale business/trader 21 (19.6) 30 (21.1) 51 (20.5)
!Formally employed 15 (14.0) 3 (2.1) 18 (7.2)
!Other 10 (9.3) 4 (2.8) 14 (5.6)

Total 107 (100.0) 142 (100.0) 249 (100.0)
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than female partners (60.6%) (p!=!0.012). More of the male 
partners were formally employed than female partners (14% 
vs. 2.1%) (p!<!0.000).

Table!4 presents successful referral and HIV status of 
listed sexual partners by the sex, marital status, and relation-
ship status of the listed sexual partners. In multivariate anal-
ysis, female sexual partners were 1.5 times more likely to 
be successfully referred than male sexual partners, and mar-
ried partners 3.7 times more likely than unmarried. Partners 
who were listed as being a girlfriend/boyfriend or casual sex 
partner were less likely to be successfully referred: 30.4% 
of boyfriends/girlfriends and 33.9% of casual partners were 
successfully referred, compared to 72.5% wives and 54.7% 
of husbands.

Results: Qualitative

A total of 46 participants (26 index clients and 20 sexual 
partners) were interviewed as part of the IDI’s. Half were 
male and half female. Table!5 presents demographic char-
acteristics of the IDI participants.

Language Used in!Notifying Partner

Many of the index clients interviewed chose to use indirect 
language (i.e., avoided direct reference to HIV testing or 
avoided disclosing that they had been tested) when notify-
ing and referring their partner. Multiple male index clients 
interviewed told their partners that the health care provider 
would not reveal their test results unless the partner came 

Table 4  Successful referral and HIV status by sex, marital status, and relationship status of sexual partners

CI confidence interval
* p!<!0.05
** p!<!0.01
*** p!<!0.001
a Adjusted for age, sex, education and marital status

Study outcome Yes
N (%)

No
N (%)

Total Bivariate Odds Ratio (CI) Multivariate Odds Ratio (CI)a

Partner successfully referred to HTS (n!=!439 listed sexual partners)
!Sex
!!Male sexual partner 108 (49.8) 109 (50.2) 217 (100.0) Reference Reference
!!Female sexual partner 141 (63.5) 81 (36.5) 222 (100.0) 1.7 (1.2–2.5)** 1.5 (1.0-2.2)*

!Marital status (missing!=!4)
!!Unmarried 37 (32.2) 78 (67.8) 115 (100.0) Reference Reference
!!Married 208 (65.0) 112 (35.0) 320 (100.0) 3.9 (2.5–6.2)*** 3.7 (2.3-5.8)***

!Relationship status (missing!=!5)
!!Casual sexual partner 20 (33.9) 39 (66.1) 59 (100.0) Reference Reference
!!Husband 75 (54.7) 62 (45.3) 137 (100.0) 2.4 (1.3–4.5)** 1.8 (0.9–3.6)
!!Wife 132 (72.5) 50 (27.5) 182 (100.0) 5.1 (2.7–9.7)*** 7.4 (3.3–16.3)***
!!Girlfriend/boyfriend 17 (30.4) 39 (69.6) 56 (100.0) 0.9 (0.4–1.7) 1.9 (0.9–4.4)

Partner diagnosed with HIV infection (n!=!239 partners tested for HIV)
!Sex
!!Male 57 (55.3) 46 (44.7) 103 (100.0) Reference Reference
!!Female 91 (66.9) 45 (33.1) 136 (100.0) 1.6 (1.0–2.8) 1.7 (0.9–3.3)

!Marital status (missing!=!5)
!!Not married 17 (44.7) 21 (55.3) 38 (100.0) Reference Reference
!!Married 129 (65.8) 67 (34.2) 196 (100.0) 2.6 (1.3–5.4) * 1.5 (0.6–3.6)

!Relationship status (missing!=!5)
!!Casual sexual partner 13 (65.0) 7 (35.0) 20 (100.0) Reference Reference
!!Husband 42 (60.0) 28 (40.0) 70 (100.0) 0.8 (0.3–2.3) 0.3 (0.1–1.6)
!!Wife 88 (69.3) 39 (30.7) 127 (100.0) 1.2 (0.5–3.3) 0.5 (0.1–3.1)
!!Girlfriend/boyfriend 3 (17.6) 14 (82.4) 17 (100.0) 0.1 (0.0–0.5)** 0.1 (0.0–0.5)**
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for testing as well. Some female index clients pretended 
they had not yet tested, or claimed to have a health prob-
lem for which their partner’s assistance was needed.

Index Client KRH-068/no trace/M/40/Married: To be 
honest… I did not want to tell her. I tried to convince 
her, by telling her that “I will not get my results until 
I go with you,” She wanted to know why do others go 
there and get their results? I told her that is for those 
who are not married. I insisted that I have gone there 
but I could not get the results without going with her: 
that is where we ended our conversation.
Index client MTH203/trace/F/39/Married: I called 
him, I told him that you are needed here; he asked 
“what for!?” I told him to come because they have told 
me that I have anemia, “You have to come, for you to 
get the information by yourself; they need to tell you 
many things,” so he agreed to come…. [To what extent 
was the way you used e#ective?] Very e#ective… .
Partner IDDH-020-1/-ve/M/19/Single: (Liked the indi-
rect method of notification his partner used) I think it 
was a right method, because the way she told me she 
has a problem without telling me what it is, made me 
anxious to know what is it.

Some index clients, however, told their partners directly 
that they had tested positive during the referral to HTS. 
Generally, partners who were informed directly expressed 
appreciation for the candid disclosure:

Partner MTH-119-01/+! ve/F/30/Married: “I was 
encouraged when he told me: “Myself, I am a#ected 
so I ask you to go and get tested”…. I was encouraged 
because he told me openly.”
Index client MTH-132/trace/F/29/Living together: I 
told him that I have tested already and the results are 
known…. He told me that what I did was good. He told 
me yes, it’s true we both need to go for test; I need also 
to know my status.
Index client IDDH-009/M/age/Unmarried: (Female 
partner suggested index test due to continuing illness. 
He was afraid of her reaction to the results. The sec-
ond time he talked to her, he told her that she needed to 
come to the facility to talk to the health care provider. 
When she guessed that he was positive, he hung up the 
phone.) She phoned me back and said, “Don’t worry, if 
you’re positive just tell me. You should not be afraid.”

Table 5  Demographic characteristics of in-depth interview (IDI) participants

Demographic characteristics Index clients Sexual partners ALL IDI 
Participants 
(n!=!46)Successfully referred at 

least one partner (n!=!12)
Failed to refer a sexual 
partner (n!=!14)

Testing posi-
tive (n!=!9)

Testing nega-
tive (n!=!11)

Sex
!Male 5 7 4 7 23
!Female 7 7 5 4 23

Age
!18–24 1 0 0 3 4
!25–34 3 7 5 2 17
!35–44 6 2 2 3 13
!45 and above 2 5 2 3 12

Highest Education
!No formal education 1 2 6 8 17
!Primary education 10 10 1 1 22
!Secondary education and above 1 2 0 1 4
!Missing information 0 0 2 1 3

Marital Status
!Single 3 4 0 3 10
!Married 9 9 9 6 33
!Divorced/separated 0 0 0 2 2
!Widowed 0 1 0 0 1

Total 12 14 9 11 46
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Barriers to!Referral of!Partners for!Testing or!Partner 
Notification

Time/Distance as! a! Barrier  Many index clients made 
contact with their partners over the phone. Index clients—
those who were successful in referring partners as well as 
those who were not—mentioned barriers involving time and 
geographical distance.

Index client MTH122/trace/M/42/Married: [Why 
were you not able to remember most of your part-
ners?] Because these people, I was with them in a far 
o# location from here, I think I got this problem [HIV 
infection] not here, but there in Madibira. That’s why 
I was not able to remember all of them.
Some female index clients noted that male partners whose 

jobs required frequent travel were particularly di"cult to 
locate and/or refer.

Bad End or!Long Duration of!Separation as!a!Barrier  Male 
as well as female index clients were reluctant to get in touch 
with former partners who were suspected, or were known, to 
have married, or with whom the relationship had ended poorly.

Index client KRH-042/trace/F/43/Married: [For the 
partner you could not convince to come for testing, 
what do you think was a major obstacle?] I could not, 
because those [relationships] are from a long time ago, 
since the year before last year. Would you call someone 
who you had broken up with? The person has a wife or 
wives and you broke up with a fight. You do not call 
each other! Why would you call such a person?!
Index client IDDH-009/trace/M/36/Married: As I 
told you earlier we separated, not in a peaceful way, 
it wasn’t in a manner that we could later look for one 
another. She moved on and got married, and had a 
child with someone else.

Absence of! Symptoms as! a! Barrier  Many index clients 
reported that either they or their partners did not feel they 
should test for HIV because of a lack of symptoms of oppor-
tunistic!infections. In some cases, the presence of symptoms 
prompted testing-seeking behavior in the partner; in some 
cases it motivated the index client to seek testing. Alterna-
tively, the absence of symptoms served as justification for 
the decision not to test, for male partners in particular.

Index client MTH-107 no trace/F/26/Married (bar 
worker): They [my partners] have refused; I am still in 
the process of mobilizing them to come [for testing]…. 
Both replied that they are not ready…. The first one 
said he is confident that he is healthy, and the other 
one… he is not ready to test until he gets sick.

Symptoms were mentioned in numerous cases as the rea-
son that the index client sought HIV testing.

Index client MTH-148/no trace/M/54/Married: So 
those diseases were troubling us, she was complain-
ing sometimes about back pain, sometimes stomach 
ache. Sometimes we feel hungry, she cooks but we 
can’t eat…. She said, “My husband, when you go there 
you should check this [HIV].”
Index client IDDH-007/trace/F/37/Married: I got that 
courage because I was sick… and it seems this was 
the root cause. That is why I had the courage to talk to 
him. I said I can’t keep on being afraid, as am already 
infected and I am the one su#ering.

Type of!Relationship and!Success in!Referral

When index clients discussed casual or multiple concur-
rent partners, they characterized this as di"cult for partner 
notification or expressed reluctance to engage in partner 
notification:

Index client MTH-090/no trace/F/28/Single: [Were 
you able to remember all of the partners you had 
within 24!months?] Really I can’t recall them…. Even 
if I recall them it won’t be easy for me to give them this 
information… because others have their own families 
already. We just met as “friends for a day.” You can 
meet someone when traveling or at work. If you met 
someone just for a day, do you think you can tell him 
this matter?
Index client MTH-060/no trace/M/30/Married: So I 
told them [my partners] that I have checked and I have 
been found with problems, please you must also go for 
a checkup. One of them said you have told me a very 
important thing. But another one felt I did something 
wrong. [What did she say?] She said what is yours 
is yours and what is mine is mine…. [Are you living 
with one of those three or they are just sex partners?] 
These are my sex partners, apart from my wife. I told 
my wife, but she did not say anything.
Multiple women brought up the issue of having a child 

with their partner. If a woman did not have a child with her 
male partner, this was often presented as a less serious rela-
tionship or as a problematic relationship with poorer success 
at partner notification. The theme in this quote was echoed 
in multiple other female index clients’ quotes:

Index client IDDH-011/no trace/F/29/Single: [What 
stopped him from coming into test?] Maybe he wasn’t 
interested in me…. He once told me the way I am sick, 
“I’m tired of spending my money, because you mean 
nothing,” because I didn’t bear him a child…. [There-
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fore, the main reason is a child.] Yes, he said he can’t 
take care of me every time because I don’t have a child.
Two female index clients indicated that they were 

engaged in commercial sex as a livelihood, one married and 
one unmarried. These women suggested that commercial sex 
work made partner notification very di"cult.

Index client MTH-107/no trace/F/26/Married: [Do you 
think you can remember all of your partners within the 
past 24!months?] No, I can’t remember them. [Why?] 
Because of my working environment… in a bar. There 
are those you see them once and never see them again. 
Up until now I only have two whom I have here with 
me.

Negative Outcomes to!Partner Notification

None of the index clients or partners interviewed reported 
being physically hurt as a result of their participation in 
the notification or referral process, and none of the partici-
pants in the qualitative assessment reported cases of IPV. 
However, four of the interviewed female index clients (one 
married and three unmarried) mentioned, at the time of the 
interview, that the HIV diagnosis resulted in the end of the 
relationship.

KRH-053/trace/F/23/Single (engaged): We entered in 
the counseling room and had a health checkup. Then 
he tested and my partner was found clean, while on 
my side there was a problem. After that we decided 
to have a meeting…. I told him finally, I’m ready to 
break up and you are free to marry another woman if 
you decide…. And that was the end of the relationship.
MTH-090/no trace/F/28/Single: I don’t know what he 
is thinking but what I know is one day he will go to 
test voluntarily. Right now is like I am forcing him. He 
is rude. Since I told him about going to test we are not 
in good terms, we are not close anymore, we don’t see 
each other, it’s like he is not around. He doesn’t call 
me… just because I told him about testing.
Only one male index client (MTH122/trace/M/42/Mar-

ried) noted strong negative feedback, and this was from his 
in-laws rather than his sexual partner.

Female as well as male sexual partners interviewed expe-
rienced stress-related physical and/or psychological distress 
after being notified of their potential HIV exposure.

Partner MTH-076-1/-ve/M/42/Married: It was di"-
cult… for sure you cannot feel good… you feel as if 
you don’t deserve to live.
Partner KRH-001-1/+ve/F/35/Married: I got stom-
ach problems since I was shocked to the extent that I 

experienced diarrhea…. But I was encouraged later. I 
continued to recover…. I reached a point where I had 
to encourage myself that I should persevere. I will be 
treated… .

Precaution Adoption Process Model (PAPM) for!Partner 
Notification

When applying the (PAPM) (Fig.!1) [30] to the process of 
partner notification evaluated in this study, we found that the 
equivalent to Stage 1 was when the!partner notification pro-
cess made!sexual partners aware of their exposure to HIV. 
Following notification, many partners reported a period of 
shock or distress, during which they were unable or unwill-
ing to contemplate getting tested (Stage 2). For partners 
who did not test, it is unclear whether they stayed at Stage 
2, unengaged in the decision of whether to test for HIV, 
or if they went through the decision-making process and 
ended up at Stage 4 (decided not to test). We were not able 
to interview any partners who did not come in for testing. 
Our analysis centered around those partners who reached 
Stage 6, successful referral. The quantitative and qualita-
tive data both show that the decision to test (Stage 5) and 
successful referral (Stage 6) were heavily influenced by the 
relationship between index clients and their sexual partners 
(specifically whether or not they were married), with mar-
ried partners as the group most likely to reach Stage 6. The 
PAPM highlighted the decision-making process around test-
ing for HIV!faced by partners, influenced by barriers and 
facilitators, some sex and gender-related, some of which 
were described to us by participants in the study.

Discussion

In this model of partner notification (integrated into routine 
HIV testing, high prevalence HIV region) index clients’ abil-
ity to successfully refer partners to testing significantly var-
ied based on marital status and sex of the index client. Mar-
ried index clients were 2.5 times more likely than unmarried 
index clients to be successful in referring at least one sexual 
partner, and male index clients were 2.2 times more likely 
than female index clients to get at least one sexual partner 
to come in for HIV testing. Although not a predictor of suc-
cess, it is notable that male index clients were 6.2 times more 
likely to list more than one sexual partner.

Many of the stated barriers to successfully referring part-
ners for testing were not specific to sex or gender-related. 
These included geography (meaning partners were remote 
or traveled for work) and the absence of symptoms in part-
ners. Past partners, multiple/casual partners, and partners in 
relationships that ended badly were all mentioned by both 
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male and female index clients as people whom the index cli-
ent would be reluctant, or unable, to contact. Both male and 
female sexual partners discussed experiencing anger, depres-
sion, physical ailments such as nausea and lack of appetite, 
stress and exhaustion around the HIV testing.

Some barriers to partner notification appeared to impact 
women more heavily than men. Experiences mentioned 
only by women included being abandoned or the ending of 
the relationship because HIV status was disclosed; being 
undervalued for not having a child; and having di"culty in 
notifying partners when her livelihood was sex work. These 
findings, which point to gender barriers which women dis-
proportionately face, echo findings from other studies. In a 
study from South Africa, unequal and gendered dynamics 
in relationships caused di#erent likelihood of HIV status 
disclosure when comparing men to women [18].

Globally, men are less likely than women to engage in 
each stage of the testing and treatment cascade [31]. How-
ever, our findings also showed that men had more success in 
referring partners. Sex and gender power di#erentials have 
long been associated with HIV-related risk factors, decision-
making, including around testing, and consequences associ-
ated with status disclosure. In Uganda, a study showed that 
men may be more susceptible to perceptions about commu-
nity norms for testing for HIV than women, since men’s per-
ceptions that testing was “not normal” was associated with 
never testing [32]. Multiple reviews have shown that, for 
women, fear or experience of physical or emotional violence 
or abandonment upon disclosure of HIV status are very real 
concerns, and these concerns may impact women’s deci-
sions regarding testing [19, 20]. Qualitative findings from 
this study indicate that for some participants these were also 
concerns. This study did not measure or analyze male or 
female gender norms, attitudes or power dynamics in rela-
tionships as they relate to willingness to test or ability to 
refer partners. However, other studies have found evidence 
for these impacting HIV care-seeking, treatment and dis-
closure [21, 33].

Based on study findings, a targeted e#ort to introduce 
men to HIV testing and increase their engagement in 
partner referral may have tremendous potential for find-
ing previously undiagnosed people with!HIV infection. 
Such e#orts will require working against social and health 
system patterns in which women attend health services 
much more than men, and also against male social norms 
that undermine testing [33]. However, evidence suggests 
that interventions which challenge masculine norms and 
promote gender equality (gender-transformative interven-
tions) can foster greater willingness to be tested for HIV 
and initiate care and treatment for those testing positive 
[33]. Supportive social networks can also increase a man’s 
likelihood to test: a recent study in Tanzania found that 
men who thought at least one close friend in their social 

network had ever tested were 2.7 times more likely to 
have ever been tested for HIV themselves [34]. A study in 
Uganda suggested that billboards or radio messages that 
disseminate information on true HIV testing uptake in 
communities could a#ect uptake of HTS by men [32]. Fur-
ther research is needed to understand how best to attract 
men to testing services or reach them in communities. 
Helpful suggestions, including multi-session interven-
tions and interventions focused on trustful communica-
tion between couples, were made in a recent study on HIV 
status disclosure in South Africa [18]. Di#erent strategies 
may be needed for notifying partners who are considered 
hard to reach, such as former partners or partners of index 
clients who have multiple casual partners. According to 
a study in Uganda which included sex workers, provider 
assisted approaches may be more acceptable to people who 
have multiple casual partners, such as female sex workers 
or fishermen [8].

In our study, no index clients or partners reported physi-
cal abuse. Partners as well as index clients described nega-
tive consequences such as sadness, anger, disturbance in 
sleep, anxiety, headaches, diarrhea, not being able to eat, 
and in the case of four female index clients, the dissolution 
of marriages or relationships. This is consistent with a recent 
systematic review of partner notification approaches, which 
showed very few cases of harm, leading to WHO’s 2016 
recommendation to include assisted partner notification in 
HIV testing and care services [32].

This study did have some limitations. Our sample for 
the qualitative component of this study was a conveni-
ence sample and thus may not represent the experiences 
of all the index clients and partners involved in this study. 
Although the qualitative findings highlighted both di#er-
ences and similarities in experience between male and 
female participants in the partner notification process, it 
was not designed to elicit in-depth findings around gen-
der roles and norms in relation to partner notification. In 
regards to the high number of HIV-positive individuals 
ineligible because they did not have a partner in the last 
24!months, we feel that it is quite likely that some HIV-
positive individuals may have been using this response 
as a way to politely opt out of the partner notification 
process. Despite this, the acceptance rate is consistent 
with findings from the region: in our sample, 25.6% of 
the HIV-positive people approached indicated they had 
not had a sexual partner in the past 24!months, while in 
the 2011–2012 Tanzania HIV/AIDS and Malaria Indicator 
Survey, 75.2% of male and 72.1% of female respondents 
in Njombe region indicated that they had a sexual partner 
in the last 12!months [3]. An amendment to the eligibil-
ity criteria for partners occurred after the first month of 
fieldwork. At that time, we extended the criteria for eligi-
bility from a sexual partner within the last 12!months to 
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a sexual partner within the last 24!months, because many 
participants indicated that they had partners within the 
last 24 but not 12!months. This may have a#ected roughly 
20% of our index clients’ listing and notification choices, 
and may have had the e#ect of slightly limiting number of 
index clients participating and number of partners listed in 
the initial month of the study. Additionally, this study was 
not designed to capture testing which occurred outside of 
the three study facilities. If partners went to another facil-
ity to test following referral or if they went to the same 
facility but did not identify themselves to study sta#, we 
would not know about that partner’s decision to test. This 
could mean that our estimates of the successful referrals 
in the study are lower than the actual. Finally, our study 
was not designed to assess the safety of the partner notifi-
cation approach in regard to IPV. We recognize that even 
though no cases of IPV were reported, unreported cases 
may have occurred.

Our findings on the sex-related di#erences that create bar-
riers for partner notification and HIV sero-status disclosure 
underscore the importance of principles described in the 
World Health Organization tool for integrating gender into 
HIV/AIDS programs in the health sector [35]. Programs scal-
ing up partner notification should consult this tool closely. 
For example, by discussing the benefits and potential disad-
vantages of disclosure, programs can help women disclose 
their HIV status safely. Programs can also help those at risk 
of violence with safety planning and mediated disclosure [35].

Conclusion

Partner notification integrated into routine facility HIV 
testing, in this high HIV-prevalence setting in Tanzania, 
was an e#ective way to reach previously undiagnosed 
HIV-infected individuals. Marital status was a huge deter-
minant of success in referral, with married index clients 
2.5 times more likely to be successful in referring their 
sexual partners to HTS. Success at referral to HTS varied 
by sex, with men being 2.2 times more likely to succeed 
in referring at least one sexual partner. Major barriers 
were both non-sex and gender-specific (being reluctant to 
contact a previous partner who is in another relationship, 
having a short-term relationship and being uncomfortable 
contacting the partner) and sex and gender–specific (feel-
ing undervalued in a relationship because of the absence of 
childbearing, fear of dissolution of the relationship, which 
were greater concerns for females). It is clear that partner 
notification is deeply entrenched in roles and norms related 
to sex of the index client as well as norms related to mari-
tal status. Programs which scale up partner notification 
for HTS should take these factors into consideration in 

development of messages for clients in partner notifica-
tion services. Formative studies of gender dynamics and 
gender-related barriers and facilitators of partner notifica-
tion for men compared to women, including studies of both 
attitudes to and experiences with IPV, are recommended 
either before partner notification programs are rolled out 
or associated with rollout. Monitoring systems should be 
designed to capture successful referral to HTS by sex, age, 
marital status, so as to give useful feedback on these dif-
ferent characteristics to program planners. Additionally, 
partner notification service planners and implementers 
should be aware that reaching non-marital partners, and 
supporting female index clients to refer their sexual part-
ners to HTS, may require additional investment of time 
and resources.
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Abstract 
Background: Only an estimated 54% of people living with HIV are aware of their status. Despite progress scaling 
up HIV testing services (HTS), a testing gap remains. Delivery of HTS by lay providers may help close this testing gap, 
while also increasing uptake and acceptability of HIV testing among key populations and other priority groups.

Methods: 50 National HIV testing policies were collated from WHO country intelligence databases, contacts and 
testing program websites. Data regarding lay provider use for HTS was extracted and collated. Our search had no geo-
graphical or language restrictions. This data was then compared with reported data from the Global AIDS Response 
Progress Reporting (GARPR) from July 2015.

Results: Forty-two percent of countries permit lay providers to perform HIV testing and 56% permit lay providers to 
administer pre-and post-test counseling. Comparative analysis with GARPR found that less than half (46%) of reported 
data from countries were consistent with their corresponding national HIV testing policy.

Conclusions: Given the low uptake of lay provider use globally and their proven use in increasing HIV testing, coun-
tries should consider revising policies to support lay provider testing using rapid diagnostic tests.
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Background
Despite achievements and expansion of HIV testing ser-
vices (HTS) to date, presently only 54% of people living 
with HIV are aware of their serostatus [1]. It is estimated 
that there are approximately 2 million new infections 
annually, half of which are among key populations who 
often have poor access to HTS, and when they do test, 
they test late in their infection [2]. Additional and more 
focused HTS approaches are critical to reach the United 
Nations “90-90-90” global targets which aims to diagnose 
90% of all people living with HIV by 2020, have 90% of 
those diagnosed receiving sustained antiretroviral ther-
apy (ART) and aiming to have 90% of those on ART to 
be virally suppressed [3]. To reach this testing target of 
90%, it is critical to address the existing gaps in service 

provision, including health worker shortages and the lack 
of community-based HTS, which limit the expansion and 
e!ectiveness of HTS in many resource-limited settings 
[4–6].

Testing for HIV infection is a crucial part of HTS. His-
torically, HIV testing involved lengthy laboratory testing 
of blood collected by venipuncture for HIV antibodies 
involving specialist equipment and specialist sta!. Rapid 
diagnostic tests (RDTs) for HIV were introduced in the 
early 2000’s and allow for testing of fingerstick whole 
blood or oral fluid, with a result established in under an 
hour. Due to their low cost, reliability, ease of use and 
speed, they are now widely used as a diagnostic means 
(within a testing algorithm) by low resource countries. 
Testing with RDTs (both fingerstick blood and oral fluid 
rapid tests) is possible with adequately trained lay provid-
ers. Trained lay providers have been delivering HTS for 
decades and in many settings [7] across the Americas [8], 
Europe [9, 10], sub-Saharan Africa [11–17] and Asia [18]. 
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Task-sharing—the rational redistribution of tasks from 
“higher-level” cadres of health professionals to trained 
lay provider cadres—can expand HTS more broadly, has 
been shown to increase uptake of HIV testing [8, 12, 19], 
and can facilitate testing in community based and out-
reach services, especially for key populations [20]. Lay 
providers have been shown to provide high quality ser-
vices, provide accurate HIV test results [11, 18], and may 
also be lower in cost than services performed by other 
health providers.

Since 2008 the World Health Organization (WHO) has 
recommended task-sharing clinical services within the 
HIV continuum of diagnosis, prevention, care and treat-
ment [21]. In particular, WHO recommends that pro-
grams increase the scope of work of trained lay providers 
and introduce task-sharing across professional cadres 
[22]. "is task-sharing involves providing clinical ser-
vices, counseling and referrals to HIV specialist services. 
However, in many settings lay provider HTS has not been 
utilized and suboptimal HTS coverage persists.

Global AIDS Response Progress Reporting (GARPR) 
(WHO, UNAIDS, UNICEF) is an annual initiative that 
allows representatives from government health depart-
ments to voluntarily report information such as epidemi-
ological statistics as well as current clinical HIV testing 
practices within their country. "is information is based 
upon the clinical practices within the country. Accord-
ing to data from the 2015 Global AIDS Response Pro-
gress Reporting (GARPR) (WHO, UNAIDS, UNICEF), 
only 52% (n#=#65/124) of reporting countries said that lay 
providers were allowed to perform HIV rapid diagnostic 
tests (RDTs) [23]. With this low reported uptake of lay 
provider use, there is no data regarding the role of HIV 
national health policies in lay provider utilisation and as a 
result these policies could be a key barrier to lay provider 
delivered HTS.

Within this paper we analyzed national HIV testing 
policies from a range of countries to determine the role 
of lay providers in delivering HIV testing (through the 
use of RDTs) as well as pre and post-test counselling. 
In doing so, we sought to investigate whether national 
health policy permitted trained lay providers to perform 
HTS (specifically RDTs and counselling) and compare 
this to the GARPR reported data to determine whether 
the national HIV health policy reflects what happens in 
HIV healthcare systems.

Methods
Policy criteria
We collected national policy documents from WHO 
country intelligence databases, national HIV testing pro-
gram websites and comprehensive web-based search-
ing through databases and national health department 

websites. "e search and analysis of national HIV policies 
took place from November 1, 2014 to December 21, 2014. 
Our search had no geographical or language restrictions. 
We selected the most recent HIV national testing policies 
and, when not available, national policy statements on 
who can perform HTS. We excluded HTS standards and 
protocols developed by nongovernmental organizations, 
donors or other technical agencies.

Policy analysis
We reviewed the policies in full text, extracting three 
pieces of information: whether trained lay providers can 
perform HIV rapid tests using finger stick blood, whether 
trained lay providers can perform HIV rapid tests using 
oral fluid and whether trained lay providers can perform 
pre and post-test counselling (which includes the deliver-
ing of results). Six researchers (VW, CB, AS, RB, CJ and 
DF) developed the data extraction form. One reviewer 
(DF) extracted data, two other reviewers (RB and CJ) 
evaluated and approved the extracted data. Disagree-
ments between reviewers (RB, CJ and DF) were resolved 
through discussion and consensus. Our results were then 
compared with data reported by countries to GARPR 
(WHO, UNAIDS, UNICEF) as of July 1, 2015, based on 
the policy and programmatic indicator that asks whether 
current HIV testing guidelines recommend that RDTs 
can be performed by lay providers [24].

Global AIDS response progress reporting (GARPR) data
"e GARPR online reporting tool is a method of collec-
tion of clinical data and epidemiological statics from a 
variety of countries on various indicators of global HIV 
response. Primarily low- and middle-income countries 
report this data to WHO, UNAIDS and UNICEF. "ese 
indicators include epidemiological HIV data as well as a 
variety of questions regarding HIV practices. Specifically, 
there are four primary questions about national HIV test-
ing in the GARPR online reporting tool, of which lay pro-
vider testing with RDTs is a sub-question. "e data is a 
reflection of the clinical activities that occur within that 
country (i.e. a reflection of what occurs ‘on the ground’), 
which should ideally be reflected in national HIV poli-
cies, however sometimes this is not the case.

National representatives from reporting countries are 
responsible for providing this information according to 
the guidance provided by WHO, UNAIDS and UNICEF 
[24]. "ese representatives are designated individuals 
from governmental health departments or government 
HIV-specific programs

Data regarding whether lay providers can administer 
HTS in each country was collected in July 2015 and com-
pared to the same information extracted from their cor-
responding national HIV testing policies.
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"e type of HIV testing allowed (i.e. fingerstick or oral 
fluid based) to be performed by lay providers was not 
specified in the question the GARPR data collection tool.

Results
We identified HIV policies from 61 countries and 
excluded policies from 11 countries because they did 
not include su$cient information, were not o$cial 
documents or were not able to be translated. "us, we 
included a total of 50 national testing polices in this 
review: 25 countries were from the WHO African region, 
four countries from the WHO American region, nine 
from the WHO Eastern-Mediterranean region, three 
from the WHO European region, three from the WHO 
Southeast Asia region, and six from the WHO Western 
Pacific region.

Analysis of!RDTs (using "ngerstick blood) use by!lay 
providers
Twenty-one of 50 national policies allow lay providers to 
use RDTs using fingerstick blood and 15 of 50 country 
policies explicitly prohibit lay providers from perform-
ing them. Fourteen of 50 countries do not specify a role 
for lay providers in HIV testing with fingerstick RDTs 
(Fig.#1).

Analysis of!RDTs (using oral #uid) use by!lay providers
Nine out of the 50 countries had policies allowing lay 
providers to use RDTs using oral fluid while ten coun-
tries specifically did not permit lay providers to use oral 
fluid RDTs. "e majority of countries (n#=#31/50) did not 
specify if lay providers could use RDTs using oral fluid or 
not.

Analysis of!"ngerstick blood vs oral #uid RDT use by!lay 
providers
Countries that do not permit lay provider RDT testing 
(with finger stick blood) either do not allow oral fluid 
testing as well or do not specify if they can perform oral 
fluid based RDTs. "e number of countries that did not 
allow lay providers to perform either type of RDT was 
evenly spread across all geographical areas, with no obvi-
ous predisposing factor as to why those countries do not 
permit lay provider testing. Reasons behind the non-use 
of lay providers were not addressed within the national 
policies.

Analysis of!pre and!post-test counselling by!lay providers
Twenty-eight of 50 countries permit lay providers to pro-
vide pre- and post-test counseling, 12 of 50 countries 
prohibit lay providers from performing counseling and 

Fig. 1 Distributional map showing whether national HIV testing policies permit lay providers to perform RDTs using fingerstick/whole blood 
(n = 50)
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10 of 50 countries did not specify in their policies the role 
of lay providers in administering counseling (Fig.#2).

Sub-analysis of!WHO African region HIV testing policies
"e majority of countries from the WHO African 
region allow lay providers to perform HIV RDTs using 
fingerstick/whole blood (n# =# 16/25) with four coun-
tries not allowing lay providers to perform RDTs with 
fingerstick blood and five countries not specifying the 
information. Further analysis on the utilization of RDTs 
using oral fluid shows that only one-fifth (n#=#5/25) of 
countries in the WHO African region permit lay pro-
viders to perform RDTs using oral fluid with three 
countries not permitting it and 17 of 25 countries not 
specifying if lay providers can perform RDTs using oral 
fluid. "e WHO African region has the largest percent-
age of countries per region (80%) that allow lay pro-
viders to perform HIV pre- and post-test counseling 
(n#=#20/25).

GARPR 2014–2015 data
A comparison between reviewed national policies and 
GARPR reporting showed that in 12 of the 50 countries 
analyzed the national HIV policy and the GARPR data 
disagreed regarding whether lay providers could perform 

HIV testing. Of the 12 policies, five countries reported 
through GARPR that lay providers cannot perform HTS 
using RDTs, but their national policy stated that they 
could. Additionally, seven reviewed policies stated that 
lay providers were not allowed to provide HTS using 
RDTs, but according to GARPR reporting they could per-
form them.

In 23 of 50 countries the HIV testing policies had infor-
mation that matched the reported GARPR data and 15 
of 50 either had HIV testing policies or GARPR data that 
did not specify the role of lay providers.

GARPR data is not collected on whether lay provid-
ers can perform pre and post-test counselling. We were 
therefore unable to compare our collected data to any 
reported data.

Raw data
For further analysis, a table with the raw data of each 
country is provided as an additional file to this arti-
cle. It can also be found at: https://figshare.com/s/
a89c08bc4819d5e47db6

"e table outlines each country and whether their pol-
icy provides lay providers to perform each of the HTS 
(finger stick blood RDT, oral fluid RDT and pre and post 
test counselling).

Fig. 2 Distributional map showing whether national HIV testing policies permit lay providers to perform pre and post-test counseling (n = 50)
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Discussion
"is is the first review of national policies on HTS for 
inclusion of lay providers. Similar reviews have been 
undertaken on HIV policy regarding self-testing [25], but 
to date there is no information regarding the role of lay 
providers in national HIV policies.

"is review revealed that of the 50 countries analyzed, 
58% either do not permit lay providers to perform HIV 
RDTs using fingerstick blood (the most common type 
of HIV RDT) or do not specify if they can, while 44% do 
not permit or do not specify whether lay providers can 
perform HIV pre- and post-test counseling. "e regional 
comparison analysis showed that the WHO African 
region had the highest proportion of countries in which 
lay testing is permitted.

"irteen of the 50 reviewed policies did not specify or 
explicitly outline the role of lay providers in providing 
HTS. While some of these countries may have provisions 
that allow lay providers to perform HIV testing and pre- 
and/or post-test counseling, the lack of explicit reference 
to the role of lay providers may introduce misunderstand-
ings or misinterpretations by providers and national pro-
gram managers. Furthermore, if lay testing is not explicitly 
sanctioned, systems to support training, supervision and 
provide quality assurance of lay testing may not be rou-
tinely and consistently applied. Countries should regularly 
review their national HIV testing policy to make sure it 
contains correct information, reflects national practice as 
well as lay provider training, testing and quality assurance.

"e di!erence between reported GARPR data and that 
extracted from o$cial HIV testing policies may be due to 
several reasons such as policies that had not been updated 
to account for lay provider use, incorrect information 
from the national representative regarding lay provider 
use in their country, or the policy may not have been clear 
regarding the role of lay providers in HIV testing.

GARPR data only asks if lay providers are permitted to 
perform RDTs in general and does not specify whether 
lay providers are permitted to perform the di!erent types 
of RDTs (i.e. fingerstick whole blood or oral fluid). "is 
specific information would have helped to give greater 
clarity on the role of lay providers and aided in our com-
parison of GARPR data to national HIV policy.

Of the 12 countries with di!ering information, half 
(n#=#6/12) of them were from African nations. "is dif-
ference demonstrates a disparity between reported data 
and national policy information. Greater care must be 
taken when reporting GARPR data to make sure it cor-
relates with approved practice. It is suggested that in a 
bid to increase accuracy, the reporting of GARPR data 
could be accompanied by policy documents to support 
their reported data and help catalyze regular reviewing of 
national policy documents.

"rough task-sharing, lay provider HTS have been 
widely implemented throughout Africa. Sub-analysis of 
data from the WHO African region suggests that there 
is a more supportive policy environment for lay provider 
HTS compared to other global regions. Task sharing to 
increase the scope of work for lay providers is important 
to scaling up HTS, as recent reviews have shown that it 
is acceptable, can be low cost and can increase uptake of 
HTS, particularly among key populations who are gen-
erally underserved [26]. "us, based on the review of 
existing evidence, WHO recommends that trained lay 
providers can perform RDTs safely and e!ectively [26].

Limitations
Although we reviewed the most currently available HTS 
policies, some may be out of date or in the process of 
being updated. As we collected and analyzed national 
testing policies, it is possible that some information on 
lay provider testing was not specified in these, but instead 
included in national PMTCT guidelines, treatment 
guidelines or other national guidelines.

Although 50 national policies were collected, this did 
not match the number of countries reported in GARPR 
data (n#=# 124). A greater number of HIV testing poli-
cies would have made for a greater comparison and 
stronger analysis however this di!erence was explained 
by the di$culty in obtaining formal HIV policies, the lack 
of formal HIV policies from a number of the reporting 
countries and the time limitations that were placed on 
the analysis.

Data on whether lay providers are permitted to perform 
pre and post-test counseling was not collected as a part 
of the 2014–2015 GARPR reporting cycle. "erefore, we 
could not compare information from reviewed national 
policies with GARPR reports. Inconsistencies identified 
between national policies and GARPR reports highlight 
that the term lay provider may need further definition. It 
is possible that errors in reporting or missing information 
may have occurred because of di!erences in terminology.

Conclusion
To increase access to and e!ectiveness of HTS, WHO 
supports the use of trained lay providers for HIV testing. 
Trained lay testers can have an important role in provid-
ing services in communities to people who do not attend 
health facilities. Many countries continue to prohibit 
testing by trained lay testers, and this may be a barrier to 
reaching those most vulnerable to HIV who do not access 
existing services.

For countries to increase reach of their HTS, task shar-
ing to lay providers must be a part of a country’s testing 
protocol and should be included in national HIV test-
ing guidelines. Lay provider use is an important way to 
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provide acceptable services to key populations, and those 
other populations who might not present for testing 
using traditional laboratory-based HTS. Ensuring that 
RDTs using oral fluid and fingerstick whole blood can be 
conducted by lay providers will remain the cornerstone 
of HTS and will be necessary to promote the expansion 
and uptake of HIV testing.

National representatives must also take greater care 
when reporting on national HIV testing practices, ensur-
ing that the data reported is up-to-date and reflected 
in national policies. Regular updating of policies with 
regards to all aspects of HTC is encouraged.

Increased e!orts are needed to accelerate policy adap-
tation and implementation of the new 2015 WHO Con-
solidated guidelines on HTS, to help expand HIV testing 
coverage in areas and among populations with the great-
est need.
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ABSTRACT
To reach HIV epidemic control it is important to ensure that those who have never been tested access
HIV testing and counseling (HTC) particularly in the context of a generalized HIV epidemic. Using data
from the2014 LesothoDemographicHealth Surveybivariate andmultivariate logistic regressionswere
conducted to determine the associations between never tested for HIV and key socio-cognitive
characteristics by sex. Marginal probabilities at the means were calculated for the socio-cognitive
variables for men and women to ascertain the magnitude of the differences in the likelihood of
never being tested by sex. We stratified by gender and controlled for age, education, religion,
marital status, place of residence, and years circumcised (for men only). Results indicate that more
men than women have never been tested (!2= 461.16, p < 0.001); and, among men, acceptance of
gender based violence (Odds ratio [OR]: 1.44, p < 0.001), holding discriminatory attitudes (OR: 1.50,
p < 0.001), and not having basic HIV prevention knowledge (OR: 1.53, p < 0.001) were significantly
associated with never being tested. The likelihood of never being tested among those who had
these three socio-cognitive characteristics was much higher among men (0.56, p < 0.001) than
women (0.20, p < 0.001). Given the strong sex differential, there is an urgent need for strategies
specifically targeting men in order to effectively promote HTC uptake among them. Additionally,
results suggest that those strategies should integrate strategies to address GBV acceptance, HIV
prevention knowledge, and HIV discrimination or link men to programs addressing these.
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Background

Lesotho has one of the highest HIV burdens in the world
(adult prevalence: 25%), with higher prevalence among
women than men (Ministry of Health & ICF Inter-
national, 2016). Ensuring that people access HIV testing
and counseling (HTC) and know their status has become
essential to reach HIV epidemic control. A crucial step to
improve HTC access is to identify those who have never
been tested for HIV to devise targeted social and behav-
ior change (SBC) strategies to promote HTC uptake. Pre-
vious campaigns by the Lesotho government have fallen
far short of testing targets (Coburn, Okano, & Blower,
2013). As of 2014, 83.6% of women and 62.9% of men
ages 12 and older report having ever tested for HIV
and received their results (Ministry of Health & ICF
International, 2016). Despite this fairly high testing cov-
erage, a significant proportion of men who are HIV posi-
tive remain undiagnosed (Camlin et al., 2016).

Numerous studies in sub-Saharan Africa (SSA) have
used population-based surveys such as the Demographic
Health Survey (DHS) to analyze factors associated with
HIV testing, including Ethiopia (Godif, Assefa, Ale-
mayehu, & Terefe, 2015), South Africa (Hutchinson &

Mahlalela, 2006), Cote D’Ivoire (Jean, Anglaret, Moh,
Lert, & Dray-Spira, 2012), Kenya (Ng’ang’a et al., 2014;
Waruiru et al., 2014; Ziraba et al., 2011), and across four
countries (Asaolu et al., 2016). A study conducted in
Lesotho with DHS data collected in 2004 and 2009
found that men and women with stigmatizing beliefs
were less likely to be tested (Corno & de Walque, 2013).
Other factors that significantly associated with greater
testing formenwere age, secondary education (compared
to no education), and being Catholic (compared to being
Muslim); only agewas significant for women (Corno&de
Walque, 2013). The purpose of this study is to analyze
data from the most recent Demographic Health Survey
(DHS) conducted in Lesotho in 2014 to determine
socio-cognitive characteristics around HIV knowledge,
gender based violence (GBV), and HIV discrimination,
of men and women who have never been tested for HIV.

Methods

Data

We used data from the 2014 Lesotho DHS survey, which
is a representative sample of men and women of
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reproductive age (15–49 for women and 15–59 for men)
living in Lesotho’s 10 districts. The final sample included
9552 participants (n = 2931 men; n = 6621 women)
(Ministry of Health & ICF International, 2016).

Measures

The main dependent variable was never being tested for
HIV, measured by asking survey participants if they had
ever been tested. Three socio-cognitive variables tested
were HIV prevention knowledge, acceptance of gender
based violence (GBV acceptance), and discriminatory
attitudes (discrimination). HIV prevention knowledge
was measured as a binary variable recorded as yes if the
respondent knew three basic things about HIV preven-
tion (i.e., HIV awareness, condom use is protective, and
monogamy is protective) and no otherwise. Violence
was also assessed as a binary variable: Respondent who
indicated that it was acceptable or that they did not

know if it was acceptable to hit women in at least one of
five scenarios (i.e., wife goes out without telling the hus-
band, wife neglects the children, wife argues with hus-
band, wife refuses to have sex with husband, wife burns
food) were considered accepting of GBV. Finally, respon-
dents who agreed with at least one of two statements indi-
cating discrimination (i.e., they would not buy vegetables
from a vendor with HIV and they would not be willing to
care for a relative with AIDS) or indicated ambiguity with
the statements (i.e., don’t know) were considered as hold-
ing discriminatory attitudes.

Socio-demographic covariates included age (divided in
5 age groups), residence (urban or rural), education
(none, primary, secondary, or higher), religion (Christian,
Muslim/Hindu/Other, or none), marital status (never in
union, married/living with partners or widowed/
divorced/separated), andwealth quintile (poorest, poorer,
middle, richer or richest). For men, years since circumci-
sion was also included in the model as it was likely that

Table 1. Descriptive statistics (n = 9552).
Men Women

Dependent variable n Percentage n Percentage !2 p

Never tested 1006 34.32% 990 14.95% 461.16 <0.001
Socio-cognitive variables
Violence* 1162 39.65% 2301 34.75% 21.04 <0.001
HIV knowledge** 2282 77.86% 5642 85.21% 77.76 <0.001
HIV stigma*** 763 26.03% 994 15.01% 164.34 <0.001
Socio-demographic variables
Age 375.25 <0.001
Age 15–24 1224 41.76% 2842 42.92%
Age 25–34 739 25.21% 1979 29.89%
Age 35–44 497 16.96% 1310 19.79%
Age 45–54 332 11.33% 490 7.40%
Age 55–59 139 4.74% 0 0%

Educational attainment† 605.94 <0.001
No education 329 11.22% 81 1.22%
Primary 1373 46.84% 2665 40.25%
Secondary 1024 34.94% 3354 50.66%
Higher 205 6.99% 521 7.87%

Religion 293.05 <0.001
Christian 2674 91.23% 6473 97.76%
Muslim/Hindu/other 40 1.36% 83 1.25%
No religion 217 7.40% 65 0.98%

Marital status 253.67 <0.001
Never in union 1477 50.39% 2201 33.24%
Married/living with partner 1208 41.21% 3609 54.51%
Widowed/divorced/separated 246 8.39% 811 12.25%

Residence
Urban 903 30.81% 2202 33.26%
Rural 2028 69.22% 4419 66.74%

Wealth index
Poorest 528 18.01% 1183 17.87%
Poorer 569 19.41% 1138 17.19%
Middle 610 20.81% 1307 19.74%
Richer 595 20.30% 1453 21.95%
Richest 629 21.46% 1540 23.26%

Years since circumcision
Not circumcised 754 25.73%
0–10 years 1200 40.94%
More than 10 years 970 33.09%

*Responded that beating a women is acceptable in at least 1 of 5 situations.
**Responded with all correct answers to 3 HIV knowledge-related questions.
***Responded yes or don’t know to both stigma-related questions.
†Those who attended or completed each level were counted.
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men who have been medically circumcised have been
tested for HIV (not circumcised, less than 10 years, or
more than 10 years).

Data analysis

Proportions are reported for all variables. The distri-
bution of age and years circumcised was inspected and
the variables were converted into categorical variables
since they were highly skewed. Chi square tests indicated
significant differences between men and women; thus,
subsequent statistical analyses were stratified by sex
and weighted using sample weights provided by DHS.
Bivariate and multivariate logistic regressions were
used to determine the associations between never tested
for HIV and socio-cognitive and socio-demographic
variables. The choice of covariates was informed by pre-
vious literature on factors influencing testing for HIV.
Wealth quintile was originally included in the multi-
variate models for men and women but it was dropped
from both models as it was not significant in either. Mar-
ginal probabilities at the means were calculated for the
socio-cognitive variables for men and women to ascer-
tain the magnitude of the differences by sex. Data were
analyzed using Stata version 13 (College Station, Texas).

Results

Table 1 provides summary statistics. A total of 34.32%
of the men and 14.95% of the women surveyed reported
never being tested for HIV (!2 = 461.16, p < 0.001).
Compared to women, men reported greater GBV accep-
tance (39.65% vs. 34.75%) and HIV discrimination
(26.03% vs. 15.01%). Women had more HIV prevention
knowledge than men (85.21% vs. 77.86%). The socio-
cognitive variables were significant for men and
women in unadjusted analysis (Table 2). For the
socio-cognitive variables in adjusted analysis (Table 3)
GBV acceptance was not significant among women
(Adjusted OR [AOR] = 1.10, p > 0.05) but it was signifi-
cant among men (AOR = 1.44, p < 0.05). In adjusted
analysis, HIV knowledge and stigma were significant
among men (AOR = 0.53, p < 0.001; AOR = 1.50, p <
0.05) and women (AOR = 0.49, p < 0.001; AOR = 1.59,
p < 0.001). Table 4 presents the marginal probability
(at the means) of never being tested. Lacking basic
HIV knowledge, and holding HIV discriminatory
beliefs increased the likelihood of never being tested
by 56% among men and 20% among women. Among
men, the likelihood of never being tested increased by
36% for those with GBV acceptance, 43% for men with-
out basic HIV knowledge and 38% for with stigmatizing
beliefs. Among women, the marginal probabilities were

much lower than men (see Table 4). All marginal prob-
abilities were significant (p < 0.001).

Discussion

More men (compared to women) in Lesotho have never
been tested. Researchers in other settings in SSA have
found similar HIV testing disparities between men and
women (Bila & Egrot, 2009; Gari, Martin-Hilber, Mal-
ungo, Musheke, & Merten, 2014; Parrott et al., 2011).
While women are routinely tested during prenatal care,
men’s primary point of entry to HIV services is voluntary
medical male circumcision (VMMC). But, as of 2014,
Lesotho had only reached 23% of their VMMC target
(WHO, 2015).

Across SSA, current intervention strategies to increase
men’s HIV testing are lacking. A recent systematic

Table 2. Bivariate associations of never testing for HIV among
men and women in Lesotho.

Men Women
Never tested Never tested

OR OR

Socio-cognitive variables
GBV acceptance (base: never acceptable) † 1.95*** 1.52***

(1.64–2.32) (1.28–1.80)
HIV knowledge (base: 0–2 answers correct) †† 0.45*** 0.39***

(0.36–0.56) (0.31–0.44)
HIV stigma (base: no stigma) ††† 2.19*** 2.27***

(1.82–2.63) (1.85–2.80)
Socio-demographic variables
Educational attainment (base: no education)
Primary 1.11 0.53

(0.80–1.52) (0.25–1.13)
Secondary 0.68* 0.79

(0.50–0.94) (0.38–1.67)
Higher 0.30*** 0.47

(0.18–0.50) (0.18–1.22)
Age (base: 15–24 years)
25–34 0.39*** 0.11***

(0.31–0.49) (0.08–0.15)
35–44 0.30*** 0.18***

(0.22–0.41) (0.13–0.24)
45–54 0.32*** 0.23***

(0.23–0.45) (0.15–0.36)
55–59 0.34*** –

(0.23–0.52)
Marital status (base: never in union)
Married/living with partner 0.344*** 0.09***

(0.28–0.42) (0.07–0.12)
Widowed/divorced/separated 0.41*** 0.08***

(0.30–0.59) (0.05–0.12)
Rural/urban (base: urban) 2.12*** 0.91

(1.72–2.78) (0.74–1.13)
Religion (base: Christian)
Muslim/other 1.23 2.4

(0.49–3.11) (0.81–7.14)
No religion 2.52*** 0.66

(1.80–3.52) (0.25–1.73)
Observations 2931 6621

*p < 0.05, **p < 0.01, ***p < 0.001,
†Compared to men who said that beating a women is acceptable in at least 1
of 5 situations.

††Compared to men who answered all 3 HIV prevention knowledge questions
correctly.

†††Compared to men who responded “yes” or “don’t know” to two stigma
questions.
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review of strategies to increase men’s HIV testing in SSA
showed that few interventions targeted men specifically
(Hensen, Taoka, Lewis, Weiss, & Hargreaves, 2014).
Most intervention strategies to improve HIV testing
combine their efforts for women and men, but evidence
shows that many of these interventions strategies are less
effective with men than they are with women (Hensen
et al., 2014; Maughan-Brown, Lloyd, Bor, & Venkatara-
mani, 2016). In addition, most HIV testing interventions
are focused at the clinic-level despite evidence that com-
munity-based outreach interventions for HIV testing
reach more men (Sharma, Ying, Tarr, & Barnabas, 2015).

Research in South Africa and Uganda showed that
HIV testing can be a threat to masculinity because it
might make men look weak in front of male peers (Flem-
ing, Colvin, Peacock, & Dworkin, 2016). Intervention
approaches that break down these norms of masculinity
– known as gender transformative interventions (Dwor-
kin, Treves-Kagan, & Lippman, 2013) – have shown

some promise to increasing men’s willingness to test
(Fleming et al., 2016). These approaches also could be
integrated into VMMC and HTC programs. These
same strategies could potentially be applied with pol-
icy-makers and clinic staff to be begin to transform clinic
settings to be more welcoming of men. Finally, to reach
hard-to-reach men who are disconnected from HIV/
AIDS services and programs and other public health
interventions, combining social network approaches
with gender-transformative approaches could leverage
peer-referrals and conversations to increase testing (Lat-
kin et al., 2013).

Limitations

This is a cross sectional study and therefore we cannot
establish causal associations. All the data is self-reported
which introduces the potential for social desirability and
reporting bias. The socio-cognitive measures used were
indexes rather than scales and are limited in measuring
the constructs of interest.

Conclusion

In Lesotho, men are more likely than women to never
have been tested. Specialized strategies to reach men
are needed. Furthermore, results highlight the impor-
tance of HIV prevention, GBV prevention, and stigma-
reduction programing targeted to men as there the
results show a strong correlation between HIV preven-
tion knowledge, GBV acceptance, and discriminatory
attitudes and never being tested for HIV among men.
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Table 3. Multivariate associations of never testing for HIV among
men and women in Lesotho.

Men Women
AOR AOR

GBV acceptance (base: never acceptable)† 1.44* 1.10
(1.17–1.76) (0.89–1.33)

HIV knowledge (base: 0–2 answers correct) 0.53*** 0.49***
(0.42–0.67) (0.39–0.62)

HIV stigma (base: no stigma) 1.50* 1.59***
(1.19–1.90) (1.23–2.04)

Age (base: 15–24 years)
25–34 0.49*** 0.24***

(0.36–0.68) (0.18–0.32)
35–44 0.34*** 0.63**

(0.21–0.55) (0.46–0.87)
45–54 0.36*** 0.80

(0.22–0.58) (0.47–1.34)
55–59 0.35*** –

(0.20–0.62)
Educational attainment (base: no education)
Primary 0.88 0.22**

(0.63–1.23) (0.08–0.57)
Secondary 0.56* 0.19**

(0.39–0.80) (0.07–0.49)
Higher 0.43** 0.18**

(0.24–0.80) (0.06–0.59)
Religion (base: Christian)
Muslim/Hindu/other 1.60 3.92

(0.46–5.49) (0.86–17.80)
No religion 2.01*** 0.72

(1.36–2.97) (0.24–2.15)
Marital status (base: never in union)
Married/living with partner 0.54*** 0.12***

(0.40–0.71) (0.10–0.15)
Widowed/divorced/separated 0.61 0.10***

(0.37–1.01) (0.06–0.17)
Rural/urban (base: urban) 1.65*** 0.92

(1.29–2.10) (0.71–1.19)
Years since circumcision (base: not circumcised)
0–10 years 0.38*** –

(0.30–0.49) –
More than 10 years 0.53***

(0.39–0.71)
Observations 2931 6621

*p < 0.05, **p < 0.01, ***p < 0.001.

Table 4. Marginal probabilities (at means) of never testing for
HIV among men and women in Lesotho.

Men Women

aPM 95% CI aPM 95% CI

Violence/knowledge/stigma† 0.56*** (0.48–0.63) 0.20*** (0.15–0.25)
Violence (base: never
acceptable)

0.36*** (0.32–0.39) 0.08*** (0.07–0.10)

Knowledge (base: 3 answers
correct)

0.43*** (0.37–0.48) 0.14*** (0.11–0.17)

Stigma (base: no stigma) 0.38*** (0.33–0.43) 0.11*** (0.09–0.14)
Observations 2931 6621

Note: aPM: Adjusted Predictions at Means.
†Respondents who: believe beating your wife is justified in at least 1 of 5 situ-
ations, who answered 0–2 HIV knowledge questions correctly, and whose
responses indicated stigmatizing beliefs about people with HIV.

***p < 0.001.
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Abstract To meet UNAIDS’ 90–90–90 treatment goals,
effective approaches to HIV testing services (HTSs) are

urgently needed. In 2015, a cross-sectional study was

conducted to evaluate effectiveness and feasibility of
partner notification for HTS in Tanzania. Men and women

newly diagnosed with HIV were enrolled as index clients,

listed sexual partners, and given options to notify and link
their partners to HTS. Of 653 newly diagnosed individuals,

390 index clients were enrolled, listed 438 sexual partners,

of whom 249 (56.8%) were successfully referred. Of 249
partners reaching the facilities, 96% tested for HIV, 148

(61.9%) tested HIV? (all newly diagnosed), and 104

(70.3%) of partners testing positive were enrolled into HIV

care and treatment. Results showed good acceptability,
feasibility and effectiveness, as evidenced by high uptake

of partner notification among newly diagnosed individuals,

over half of listed partners successfully referred, and a very
high positivity rate among referred sexual partners.

Keywords Partner notification ! HIV testing services !
Index clients ! Undiagnosed HIV ! Tanzania
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Background

The proportion of people living with HIV (PLHIV) who

know their status in sub-Saharan Africa (SSA) has risen
from an estimated 10% in 2004 to 45% in 2015 [1, 2].

Effective approaches are urgently needed to find and

diagnose the remaining 55% and link them to care and
treatment, in support of UNAIDS’ 90–90–90 by 2020 goals

[3]. In light of the clinical and prevention benefits of early

initiation of treatment, the World Health Organization
(WHO) now recommends early HIV case identification and

early initiation of antiretroviral therapy (ART), regardless

of CD4 count [4]. Partner notification—when partners of
those recently diagnosed are notified of their exposure to a

communicable disease—is an effective strategy to identify

undiagnosed PLHIV and serodiscordant couples [5]. As an
HIV testing services (HTSs) strategy, partner notification

may contribute to prevention of onward HIV transmission,

reduce HIV-related morbidity and mortality, and support
epidemic control, particularly when combined with a ‘‘test

and start’’ approach to ART in which all persons living

with HIV are eligible to start treatment immediately [6].
With roots in sexually transmitted infection (STI) con-

trol and contact tracing, HIV partner notification is a pro-

cess in which a person newly diagnosed with HIV, referred
to as the ‘‘index client,’’ either contacts or has a health care

provider contact his or her sexual partners to inform them
of their HIV exposure and advise HIV testing. When health

care providers conduct the notification, the provider noti-

fies the partner of possible exposure without divulging the
identity of the index client. If positive, partners are linked

to HIV treatment services [7]. If negative, these partners

may be at high risk of HIV infection and require additional
prevention interventions if they remain in partnership with

the index client. Partner notification is featured in the

WHO 2015 consolidated guidelines on HTSs [8] and has
been proven effective in identifying persons with undiag-

nosed HIV infection [9–11] but has been underutilized in

SSA.
The following methods of partner notification described

in the literature are relevant to this study:

• With passive referral, health workers encourage index

clients to notify and refer their partners for HTS on

their own (simple) [12], or with an invitation card or
additional information (enhanced).

• Under contract referral, health workers encourage index

clients to refer their partners for HIV testing, with the
understanding that a health worker will contact partners

who do not visit the site by an agreed-upon date.

• With provider referral, a trained health worker locates
and notifies partners immediately and directly, while

maintaining the anonymity of the index client

[9, 13, 14].

Although HIV partner notification has long been estab-
lished in the US and Europe [9, 15, 16], it has not been

widely implemented in SSA [10, 11], and is not the stan-

dard of care in Tanzania. However, a growing evidence
base supports its feasibility and effectiveness via facility-

and community-based HTS programs [17], including pre-

vention of mother-to-child transmission services [18] and
STI clinics [10]. Recent HIV partner notification studies

conducted in Malawi [10], Cameroon [11], and Mozam-

bique [17] have consolidated the evidence supporting the
feasibility [19] and acceptability of the passive, contract,

and provider referral approaches to partner notification. A

cluster-randomized trial in Kenya has also provided strong
evidence for the success of provider-assisted partner noti-

fication [20].

The current study provides a unique contribution to the
existing evidence on partner notification by examining the

approach in the ‘‘real world’’ setting of routine, facility-

based HTS in Tanzania. Our index clients presented at the
health facility for voluntary counseling and testing (VCT)

or were tested through provider-initiated testing and

counseling (PITC). We gave index clients a choice of
referral method, allowing us to document client preference

with regard to partner notification, and test key outcomes
with an eye to feasibility in the Tanzanian public health

system. In this cross-sectional study, we assessed accept-

ability and measured effectiveness of partner notification in
(a) locating and reaching high-risk sexual partners of index

clients, (b) reaching a high proportion of undiagnosed

HIV? persons, (c) achieving successful linkage to treat-
ment for HIV? partners not currently in care, and

(d) identifying serodiscordant couples.

Methods

Study Design and Setting

A cross-sectional study was conducted in three hospitals in
Njombe region, Tanzania between June and September

2015. Njombe is Tanzania’s highest prevalence region

where 14.8% of adults are infected with HIV [21]. Study
facilities included peri-urban Kibena Regional Hospital,

urban Makambako Town Hospital, and the rural, Faith-

Based Ilembula Designated District Hospital. Each facility
had a dedicated, onsite VCT center, and offered PITC to

inpatients and outpatients. These three facilities were

selected because of their high testing volume, in consul-
tation with regional authorities.
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Study Population and Eligibility Criteria

Men and women newly diagnosed with HIV through VCT or
PITC at the three study sites were screened for study eligi-

bility. Eligibility criteria for index clients were: newly

diagnosed with HIV, 18 years or older, not pregnant, had
current sexual partner or had partner in the past 24 months.

Pregnant women were excluded from the study since a form

of partner services already exists within antenatal care ser-
vices in Tanzania—pregnant women are requested to bring

their sexual partner in for HIV testing. Referred sexual

partners were enrolled in this study if they met the eligibility
criteria for the study: 18 years or older, were listed as having

been a sexual partner within the last 24 months, and had

locator information, and consented to participate.

Sample Size

We based our sample size calculation on an assumption that

index clients would list an average of one sexual partner, and

that 51% of partners would come to the facility following
notification, as seen in theMalawi study [10]. Based on these

assumptions, a sample size of 384 index clients was needed

to detect a similar rate of attendance among sexual partners
with 85% power (a = 0.05, two-sided test). The design

effect (DEFF) was set at 1.0 because we expected minimal

variation between facilities. The sample size formula for a
single cross-sectional survey was:

n " 1:962p#1$ p%#DEFF%
d2

" 1:962 & 0:51#1$ 0:51%#1:0%
#0:05%2

" 384:

Study Procedures

Individuals newly diagnosed with HIV through PITC or

VCT were referred to onsite researchers, who were also
HIV counselors, and screened for study eligibility. Written

informed consent was obtained from interested and eligible

participants, referred to as ‘‘index clients.’’ Enrolled index
clients first answered a brief questionnaire that collected

demographic information, general sexual history, history of

intimate partner violence (IPV), and then were asked to list
current or past (within 24 months) sexual partners. Clients

with a history of IPV were noted, so that study staff could

provide appropriate counseling. Written consent, separate
from participation in the study, was obtained before the

index client listed partners. Index clients were asked to list

as many partners as they could, with locator information,
duration, status (past or current) and type of relationship for

each partner.

The study team member then informed the index client

about the three types of partner notification (passive, con-
tract, and provider) and the index client selected the pre-

ferred approach to notify each of the listed sexual partners.

Partner notification by study staff was only initiated after
obtaining consent from the index client. For passive

referral, the study staff and the client agreed on a timeline

when the index client would bring in or refer listed part-
ners. Index clients received a pre-printed study referral card

to give to partners, if they chose. If index clients did not
bring in partners by the agreed date, study staff contacted

the index client by phone to encourage him or her to

complete the referral. For contract referral, the study staff
initiated partner notification if after 2 weeks the index

client had failed to bring in the sexual partner. For provider

referral, the study staff contacted partners directly by phone
within 24 h, and read pre-scripted information from the

referral card, requesting partners to come for HTS. No

information on the identity of the index client was provided
to the partner. Study staff contacted partners three to five

times before they were declared lost to follow-up (unless

the partner declined the referral). Index clients were linked
to partners using an ID code. Partners who came for ser-

vices without the index client had been contacted in

advance by the study team member and told where to come
in the health facility, so the study team member was able to

link the partner to the index client.

During partner listing, the study staff assisted index
clients to assess the risk of IPV specific to each listed

sexual partner, using a standardized set of questions. Any

sexual partners the index client indicated might react with
violence were excluded from the notification process.

Partners coming for HTS were informed of the study,

consented, linked to the index client’s ID, and recorded as
successful referrals. Unless already enrolled in an HIV

Care and Treatment Centre (CTC), as verified by self-re-

port or a CTC card, all sexual partners were offered HTS
following the Ministry of Health, Community Develop-

ment, Gender, Elderly and Children HIV testing protocols.

Partners testing positive for HIV were referred to their
chosen CTC using a referral form with a detachable portion

which the client could return to the site of the original

referral.
Three methods were used to verify study participants’

enrollment at the CTC; (1) returned note signed by CTC

staff as confirmation of enrollment, (2) study staff checking
CTC registers at the study facilities and at nearby facilities

for the names and addresses of those who did not return the

referral note, and (3) study staff contacting participants by
phone and asking them whether they were already enrolled

into CTC (self-report).
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Data Management and Analysis

Data were collected using both paper forms and electronic
tablets. Paper-based data were entered into ODK data files

that had field checks for data quality. Data collected using

tablets were uploaded immediately to a server located in
Dar es Salaam. Data were cleaned by running queries and

reports using STATA version 14.0 and correcting dis-

crepancies. Data were extracted and analyzed using SPSS
version 23.

Descriptive statistics were performed to describe the

background characteristics of index clients and success-
fully referred partners. Partners were considered success-

fully referred if they came to the respective facilities as a

result of any notification method, whether or not they
tested for HIV. Assessment of differences between sites

was conducted and no major differences were seen on

study outcome variables. Univariate and multivariate
logistic regressions were run to identify predictors of par-

ticipation in the study among newly diagnosed individuals,

and success of referral among listed sexual partners.
Backward elimination was used to establish the final

logistic model. Covariates were included into the final

model if they had a p value\0.25 and/or were known to
affect the outcome of interest in previously published

studies. Variables dropped out of the original model

include: occupation, duration of relationship, and whether
sexual partner is a current partner. Table 2 depicts vari-

ables that were retained in the final multivariate model and

their effect on the study outcome.

Ethical Considerations

The study was conducted with ethical oversight from the

Institutional Review Boards (IRBs) of the Johns Hopkins

University Bloomberg School of Public Health (IRB
00006116) and the Tanzania National Institute for Medical

Research (NIMR/HQ/R.8a/vol.1x/1914) with support from

the Njombe regional medical authorities.

Results

Study Overview

Of the 653 individuals newly diagnosed with HIV who were

approached about participation in the study, a total of 390

index clients were enrolled in the study (Fig. 1). A total of
263 (40.3%) newly diagnosed HIV? individuals contacted

for the study were not enrolled. The most common reason to

not enroll in the study was the individual not having a sexual
partner in the last 24 months (n = 167, 63.5%), followed by

distraught or declined for other reason (n = 36, 13.6%),

being under 18 years of age (n = 30, 11.4%), having

insufficient contact information for partner (n = 11, 4.2%),
being pregnant (n = 6, 2.3%), or other reasons (n = 13,

4.9%). The mean age of non-enrolled HIV? individuals was

similar to the mean age of enrolled index clients (32.2 vs.
33.2 years, respectively); however, the proportion of eligible

males enrolled compared to females was higher (66.5% of

males vs. 54.8% of females, p = 0.002), and the proportion
of HIV? individuals reporting they were single compared to

those married was much lower (39.9% single vs. 82.3%
married, p\ 0.001; Table 1).

The 390 index clients listed 439 sexual partners (average

of 1.1 per index client). Initially, index clients chose pas-
sive referral for 402 (91.6%) partners, provider referral for

14 (3.2%) partners, and contract referral for 2 (0.5%)

partners. Index clients refused partner notification services
for 17 (3.9%) listed partners, and information on the

selected referral approach was missing for four listed

partners. In all but three cases, the approach the index
client chose for the partner initially was successful in

bringing in the partner for HTS: in two cases index clients

chose provider referral but ended up bringing their partners
themselves, and one client chose passive referral but then

requested provider assistance.

Of the 439 listed sexual partners, 249 (56.7%) were
successfully referred (came to the health facility); 242

(97.2%) through passive referral, 6 (2.4%) through provi-

der, and 1 (0.4%) through contract referral. Of the suc-
cessfully referred sexual partners, 239 (96.0%) were tested

for HIV, of whom 148 (61.9%) tested HIV?. All of the

partners testing HIV? were newly diagnosed.
The 10 partners who came to the facility but were not

tested had a previously confirmed HIV diagnosis, of which

the index client was unaware. These 10 came to the facility
with the index client and informed the client of their HIV

status at the facility instead of testing. Of the HIV? sexual

partners, 104 (70.3%) were enrolled in HIV care and
treatment by the end of the 3-month data collection period.

Information on partner CTC enrollment was obtained

through returned referral slip for 70 (67.3%), self-report
over the phone for 24 (23.1%) and study staff checking

area CTC registers for 10 (9.6%) of the sexual partners.

Characteristics of Index Clients Who were Able
to Successfully Refer at Least One Partner

Among index clients, nearly half (46.9%) were males and

76.2% were married (Table 1). Most index clients (70.3%)

had completed primary education and 55.9% were farmers.
Index clients successfully referred 206 (82.7%) sexual

partners who were spouses, 18 (7.2%) who were

boyfriend/girlfriend, and 20 (8.0%) who were casual
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partners. Among successfully referred sexual partners,
43.0% were males and 88.4% were married/cohabiting.

The mean age was 33.2 years for index clients and

35.5 years for sexual partners (Table 1). Married index
clients were 2.7 times more likely (CI 1.5–4.8) to suc-

cessfully refer their sexual partners compared with

unmarried index clients (Table 2). Women were less likely
(OR 0.5, CI 0.3–0.7) to successfully refer at least one

partner compared to men.

HIV Testing, HIV Sero-discordance, and IPV

Among the tested sexual partners, women tested positive at
a higher rate than men (67.2% women vs. 54.9% men,

p = 0.036; Table 3). The highest HIV infection rate was

seen among wives (69.3%), followed by casual partners
(both male and female, 65.0%). Out of 233 couples who

reported being in a current partnership, 88 were serodis-
cordant couples, i.e., the partner tested negative for HIV.

No relationship was found between HIV positivity and

relationship duration.
All 88 partners testing HIV- were described by the

index clients as current sexual partners, meaning that the

partner notification process found serodiscordant couples.
Of the 71 HIV- current sexual partners whose information

on condom use was recorded, 50 (70.4%) reported not

using condoms at all, 16 (22.5%) reported using condoms
inconsistently while only 5 (7.0%) said they used condoms

consistently with the index clients during sex in the past

12 months (Table 3).
While six index clients indicated a general history of

IPV in the index client interview form, no index clients

indicated a perceived risk of IPV from a particular listed
sexual partner (which would have disqualified that partner

from notification; data not shown).

Self-reported 
via phone call 

24 (23.1%)
Confirmed
80 (76.9%)

NOT enrolled into CTC/ 
information missing 

44 (29.7%)

Enrolled into care and 
treatment (CTC)

104 (70.3%)

Tested negative
91 (38.2%)

Tested positive
148 (61.8%)

Partners not 
tested for HIV

10 (4%)

Partners tested 
for HIV

239 (96.0%)

Partners who did not 
come in following referral

190 (43.4%)

Partners who came in 
following referral

249 (56.6%)

Listed sexual partners
439

Enrolled as index 
client

390 (59.7%)

Newly diagnosed HIV 
infected individuals

653

Not enrolled as index 
client

263 (40.3%)

Returned referral 
slip 

70 (67.3)

Checked CTC 
register 

10 (9.6%)

Fig. 1 Overview of HTC partner notification study, Njombe, Tanzania, June–September 2015
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Partner Referrals

Overall, 43.3% of partners did not come for HIV testing
(Table 4). The most frequently cited reasons for not com-

ing in for HIV testing included being geographically dis-

tant from the testing center (36.8%), either by residence or
travel for livelihood reasons, followed by the contacted

partner agreeing to come but not showing up (19.0%).

Close to three-quarters (71.8%) of partners who came in for
testing were escorted to HTS by the index client. The

majority (61.7%) of partners came in for testing within

2 days of the index client enrollment (Table 4).

Discussion

This study examined the acceptability, feasibility, and
effectiveness of a partner notification and referral approach

to HTS, an approach that has proven to be highly effective in

identifying persons with undiagnosed HIV infection [9–11],
but which has been underutilized in SSA. Aiming to build on

a growing evidence base from countries in the region, we

enrolled newly diagnosed HIV? men and women as index
clients at three hospitals in Njombe region, Tanzania’s

highest HIV prevalence region, in which 14.8% of the adult

population is infected with HIV [21].

Table 1 Demographic characteristics of index clients and successfully referred sexual partners, Njombe, Tanzania, June–September 2015

Demographic factors Index clients (n = 390) Successfully referred sexual partners (n = 249)

Number % Number %

Age groups

18–24 62 15.9 41 16.5

25–34 174 44.6 96 38.6

35–44 102 26.2 70 28.1

45 and above 52 13.3 42 16.9

Sex

Male 183 46.9 107 43.0

Female 207 53.1 142 57.0

Relationship status

Single/never married 73 18.7 22 8.8

Married/living together 297 76.2 220 88.4

Divorced 14 3.6 5 2.0

Widowed 6 1.5 1 0.4

Missing information 0 0 1 0.4

Relationship status of listed sexual partners (classified by index client)

Spouses (husband/wife) – – 206 82.7

Girlfriend/boyfriend – – 18 7.2

Casual sexual partner – – 20 8.0

Missing information 5 2.1

Level of education

No formal education 62 15.9 55 22.2

Primary education 274 70.3 164 66.1

Secondary education and above 54 13.0 22 8.9

Main economic activity

Housewife/house husband 6 1.5 3 1.2

Farmer 218 55.9 162 65.1

Small business/self-employed 126 32.3 65 26.1

Formally employed 40 10.3 18 7.2

Missing information 0 0 1 0.4

Total 390 100.0 249 100.0
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The current study demonstrated high acceptability, fea-

sibility, and effectiveness of this approach in the ‘‘real
world’’ setting of routine facility-based HTS in Tanzania.

High acceptability was evidenced by high uptake of the

passive notification and referral process service among
eligible index clients. A high level of feasibility was

demonstrated, with more than half of listed sexual partners

(56.6%) coming in for testing. The approach also proved to
be effective; nearly 62% of successfully referred sexual

partners were found to be HIV?, and of these, all were
newly diagnosed. More than 70% of the HIV? partners

were linked to care and treatment. Our study found partner

notification to be particularly effective in bringing current
sexual partners in stable relationships (marriage or cohab-

itation) to the facility for testing. No cases of notification-

related violence were reported in this study.
Our findings underscore the need for a good counseling

and prevention package to be provided for serodiscordant

couples as part of a partner notification program. Over one-
third (36.2%) of the partners tested, all of whom indicated

that they were in current partnership with the index client,

tested negative. In our study, these couples were offered

the standard of care in Tanzania during this time period,

which included prevention counseling and condoms. Pro-
gram and policy implementers should consider offering an

effective prevention package for serodiscordant couples

identified through partner notification approaches. This
may include immediate initiation of ART for HIV? part-

ners. Additionally, pre-exposure prophylaxis (PrEP) for

negative partners, where negative partners can come off
PrEP if their positive partner is virally suppressed and they

don’t have any other HIV risk, could be an important part
of a serodiscordant couple package.

This study reinforces an emerging evidence base that in

Africa, partner notification yields high rates of successful
referral and high HIV positivity. In Kenya, in the first

cluster randomized trial of partner notification in SSA,

index clients were provided with an immediate provider-
assisted partner notification service and 76% of their sexual

partners were successfully referred to HTS [20]. Studies in

Malawi and Cameroon have shown high HIV positivity
rates among partners (64 and 50%, respectively), and as in

Tanzania, the listed partner was generally a spouse or the

main sexual partner of the index client [10, 11]. In a pilot

Table 2 Index clients who successfully referred at least one sexual partner, by background characteristics, Njombe, Tanzania, June–September
2015

Demographic factors Index clients OR (95% CI)

Total index clients
(n = 390)

% successfully referred at least one
partner

Univariate Multivariate

Sex

Male 183 71.0 Reference

Female 207 51.7 0.4 (0.3–0.7)*** 0.5 (0.3–0.7)**

Age (years)

18–24 62 58.1 Reference

25–34 174 58.0 1.0 (0.6–1.8) 0.6 (0.3–1.2)

35–44 102 62.7 1.2 (0.6–2.3) 0.6 (0.3–1.3)

45 and above 52 69.2 1.6 (0.7–3.5) 0.7 (0.3–1.7)

Marital status

Single 73 41.1 Reference

Married 297 66.7 2.9 (1.7–4.8)*** 2.7 (1.5–4.8)**

Divorced 14 50.0 1.4 (0.5–4.5) 1.6 (0.5–5.2)

Widowed 6 33.3 0.7 (0.1–4.2) 0.8 (0.1–4.8)

Education levels

No formal education 62 74.2 Reference

Primary education 274 59.5 0.5 (0.3–0.9)* 0.5 (0.2–0.9)*

Secondary education or above 54 51.9 0.4 (0.2–0.8)* 0.4 (0.2–0.8)*

OR odds ratio, CI confidence interval

* p\ 0.05, ** p\ 0.01, *** p\ 0.001
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study in Mozambique [17], community health workers

provided assisted partner notification via contract referral
to people newly diagnosed with HIV, and 54% of sexual

partners were HIV?.

By assessing feasibility as well as effectiveness, this
study offers unique insights into the application of partner

notification in facility settings. Because index clients were

offered a choice of referral method, rather than being
randomized into a referral approach, we were able to assess

index client preferences. The findings—that index clients
overwhelmingly preferred passive referral and predomi-

nantly chose to list and notify a spouse—have important

implications for the application and rollout of partner
notification. There is clearly room for success in applica-

tion of both client and provider initiated approaches to

partner notification. In Kenya, 67% of sexual partners
contacted using via provider-assisted partner notification

came in for testing, when offered the service early [20].

Passive referral had not been highlighted as a promising
approach in other studies: only 6.7% of partners in the

Cameroon study were notified by passive referral [11]; in

the Malawi study, passive referral had a comparatively
poor uptake of 24% compared to 51% in the provider-

assisted arms [10]. Our study was not designed to assess

uptake of or otherwise make comparisons between referral
methods, but rather to evaluate the effectiveness of a

partner notification intervention implemented by providing

a choice of referral by the index client. This would reflect a

real world application of increasing focus on voluntary
partner services into PITC/VCT contexts. Our index clients

showed a much higher preference for passive referral.

Relative to the Malawi study, the higher success of passive
referral may be due to the fact that index clients were

allowed to choose—rather than being randomized into—a

notification approach; however, in the Cameroon study,
index clients were allowed to choose their referral method

and only a small proportion chose passive referral. The
choices made by participants in our study suggest that, in

Njombe, the majority of index clients were comfort-

able with passive referral, and viewed the role of the
counselor as someone who could assist with facilitated

disclosure of their status to their primary, current partner

once the index client had convinced the partner to come for
testing. Given the different results seen in this study and

other studies in the region, implementers of partner noti-

fication approaches in SSA may wish to conduct formative
research to explore preferences around provider-assisted

versus passive referral, to create the most effective service

delivery option.
Roughly 60% of the newly diagnosed individuals

approached for enrollment in this study met eligibility

criteria and elected to enroll. The most common reason for
exclusion (n = 167, 65%) was not having a sexual partner

in the last 24 months. In reality this may have been a

Table 3 HIV sero-status
among tested sexual partners,
Njombe, Tanzania, June–
September 2015

Demographic factors HIV sero-status of tested sexual partners n = 239 Total n (%) p values

HIV? = 148
n (%)

HIV- = 91
n (%)

Sex

Male 56 (54.9) 46 (45.1) 102 (100.0)

Female 92 (67.2) 45 (32.8) 137 (100.0) 0.036*

Relationship type (missing information = 5)

Husband 42 (60.0) 28 (40.0) 70 (100.0)

Wife 88 (69.3) 39 (30.7) 127 (100.0)

Boyfriend/girlfriend 3 (17.6) 14 (82.4) 17 (100.0)

Casual sexual partner 13 (65.0) 7 (35.0) 20 (100.0) 0.001*

Relationship duration (missing information = 5)

Less than a year 22 (50.0) 22 (50.0) 44 (100.0)

1–5 years 51 (63.7) 29 (36.3) 80 (100.0)

6–10 years 29 (65.9) 15 (34.1) 44 (100.0)

More than 10 years 44 (66.7) 22 (33.3) 66 (100.0) 0.297

Current sexual partner (missing information = 5)

Yes 145 (62.2) 88 (37.8) 233 (100.0)

No 1 (100.0) 0 (0.0) 1 (100.0) 0.624

Self-reported condom use in past 12 months among current sexual partners (missing information = 139)

None 75 (60.0) 50 (40.0) 125 (100.0)

Inconsistently 40 (71.4) 16 (28.6) 56 (100.0) 0.333

Consistently 8 (61.5) 5 (38.5) 13 (100.0)
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response which allowed people who were anxious about

partner notification to opt out of the process without stating
their reluctance; this should be further investigated in

future studies. These findings may differ in settings where

HIV prevalence is lower, which may result in more stigma
for HIV? individuals and more reluctance to disclose

status to partners. One limitation of the study was that we

did not actively follow index clients or partners for IPV
reporting. We were only able to ask about IPV from 20

index clients and 20 sexual partners who were interviewed

2–4 weeks following the partner notification process.

Conclusions

Reaching the first 90 requires efficient and effective HIV

testing strategies. As the proportion of PLHIV who remain
undiagnosed decreases, reaching thosewho are asymptomatic

and not engaged with the health system is a critical challenge.

Our study confirms that partner notification could dra-
matically increase the number of previously undiagnosed

PLHIV who learn their status and are linked to care.

Offering partner notification from within existing facility

HTS settings could—with limited additional burden on the
health system—greatly expand access to testing and link-

age to care among people at very high risk of infection.

Allowing index clients to choose their preferred referral
method may have led to increased success in the referral

process, resulting in more partners being tested. We found

a clear preference for passive referral, especially to notify a
spouse, among index clients in our study.

We recommend partner notification as a priority HIV

testing strategy, and that provision of a package for pre-
vention for serodiscordant couples be included as part of

the service. Because of the heterogeneity in the successes

and preferences associated with partner notification in
different studies, no single partner notification strategy

stands out as the recommended approach. However, our

findings suggest that offering index clients options for
passive or provider-facilitated notification and referral may

result in a high uptake of passive referral. Further research

is needed to evaluate whether or not partner notification
strategies, tailored differently, could be more successful in

reaching multiple or casual partners.

Table 4 Partner follow-up
outcomes and process, Njombe,
Tanzania, June–September 2015

Referral factors n %

Outcome of partner notification out of listed sexual partners

Successfully referred 249 56.7

Not successfully referred 190 43.3

Total 439 100.0

Reasons for failure of referral

Partner geographically distant (travel or residence) 70 36.8

Partner agreed to come but did not show up 36 19.0

Partner was not reached 29 15.3

Partner refused upon contact 18 9.5

Partner too busy to come in (farming/business/work) 9 4.7

Other reasons 28 14.7

Total 190 100.0

Partner escorted by index client (missing information = 1)

Yes 178 71.8

No 60 24.2

Total 238 100.0

Days taken to successful referral (missing information = 1)

Partner came to facility by day 2 153 61.7

Partner came to the facility within days 3–7 19 7.7

Partner came to the facility within days 8–14 27 10.9

Partner came to the facility 15? days 49 19.7

Total 248 100.0

Average number of contacts to partners (missing information = 1) Mean [range]

Successfully referred (n = 248) 2 [1–5]

Not successfully referred (n = 190) 1 [1–4]
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EDITORIAL

Adolescents, young people, and the 90–90–90 goals:
a call to improve HIV testing and linkage to treatment

Vincent J. Wonga, Kate R. Murrayb, B. Ryan Phelpsa,

Sten H. Vermundc and Donna R. McCarraherb

The current low rates of HIV diagnosis and treatment initiation among adolescents and
young people ages 15–24 continues to present a significant challenge to the epidemic
control of HIV. With a ‘business as usual’ approach to HIV testing and linkage to
treatment, new infections among adolescents and youth will likely increase, with the
burden compounded by the increasing number of youth in Africa, expected to reach
293 million by 2025. Recent studies reveal significant gaps in the HIV clinical cascade
among young people as the global community pursues the Joint United Nations
Programme on HIV and AIDS 90–90–90 targets. This AIDS supplement was commis-
sioned with the goal of informing program planners, researchers, policymakers, and
funding agencies about the development and design of effective adolescent and youth
programs, policies, and strategies for improving the first two 90s among adolescents
and youth: HIV testing and diagnosis and linkage to care and treatment. Emerging
evidence should inform efforts to better target the youth and adolescents who are most
at risk, aiming for early diagnosis and treatment initiation for those who are HIV
positive, while also ensuring appropriate primary prevention so that those identified as
HIV negative remain so.

Copyright ! 2017 The Author(s). Published by Wolters Kluwer Health, Inc.
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Keywords: adolescents, HIV, linkage, pediatrics, provider-initiated testing and
counseling, testing, voluntary counseling and testing, youth

The good news in global health includes the tremendous
gains made in prevention of mother-to-child transmission
services, which now reach 80% of pregnant women living
with HIV in 21 priority countries, and toward the bold
new goal of eliminating HIV among infants [1,2].
However, the troubling news remains the current low
rates of HIV diagnosis and treatment initiation among
young people ages 15–24 which continue to present a
significant challenge to epidemic control. In the
United States, 59% of adolescents and young adults ages
13–29 who are living with HIV remain undiagnosed [3].
In Sub-Saharan Africa, where most young people and

adolescents living with HIV (ALHIV) reside, only one in
five HIV-positive adolescent girls know her HIV status.
Moreover, globally an estimated one-third of all new
infections occurs in those 15–24 demonstrates the
importance of an HIV response targeting these age
groups [4]. The prevention of mother-to-child trans-
mission gains that have reduced infant infection rates
could be reversed if high rates of HIV transmission persist
among adolescents and youth. With a ‘business as usual’
approach to HIV testing and treatment, new infections
among adolescents and youth will likely increase, with the
burden compounded by the increasing number of youth
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in Africa, expected to reach 293 million by 2025 and 535
million by 2065 [5]. Furthermore, a recent modes of
transmission study in South Africa continues to highlight
the fact that adolescent girls are primarily infected by
older males, putting them at particular risk of earlier
infection [6]. In 2015, 250 000 ALHIV were newly
infected, and two out of three resided in Sub-Saharan
Africa [2]. As we look to the years ahead, constant (or
increased) incidence with this growing population,
combined with limited access to or uptake of HIV
services will inevitably lead to a substantially higher
HIV burden.

In a dire complement to these statistics, results from
recent studies reveal significant gaps in the HIV clinical
cascade among young people in terms of reaching the
90–90–90 targets set by Joint United Nations Pro-
gramme on HIV and AIDS [7–10]. Combined results
from population-based HIV surveys conducted in 2016
to measure HIV incidence in Malawi, Zambia, and
Zimbabwe showed that 46% of people ages 15–24 were
aware of their HIV status, and of those who were aware,
only 82% were on treatment and 79% of these were virally
suppressed [11–14]. In these countries, older adults are
faring much better with 78% reporting they were aware
of their HIV status, 90% of those diagnosed were on
treatment, and 90% of those on treatment were virally
suppressed [14]. Even when adolescents seek health
services for HIV-related illnesses, openings are lost to
engage them in care. Health facilities have reported low
rates of testing coverage, representing critical missed
opportunities to diagnose ALHIV, improve adolescent
health and reduce onward transmission. One study
from Zimbabwe suggests that primary healthcare providers
often do not recognize HIV infection among adolescents,
many of whom reported likely infection at birth, but some
of whom may have acquired HIV sexually [15].

The evidence on successful efforts to get adolescents and
young people into HIV testing and link them to treatment
is also insufficient. A recent systematic review of the
uptake and positivity rate of HIV testing services among
children and adolescents (ages 5–19) reported that
approaches evaluated to date have not been tailored to
needs of this age group [16]. Rather, they replicate
strategies for adults and do not consider the specific
barriers that adolescents face [17]. Once diagnosed,
multiple factors have been reported as thwarting
successful linkage to care; providers lack ‘friendliness,’
and adolescents’ developmental stage makes managing
their illness challenging [18]. Another systematic review
that described key factors affecting linkage to care for
ALHIV found that most work has focused on addressing
individual barriers and not adequately addressed other
barriers such as structural and health system issues [19].
For both HIV testing and linkage to treatment, most new
approaches that have been vetted are based on small
studies with methodological constraints; new approaches

developed with scale-up in mind are sorely needed to
meet the needs of adolescents and young people [19].

Despite the gaps in evidence, the importance of
improving HIV testing and linkage to care has been
recognized by the global health community. For example,
a WHO values and preferences study revealed that key
barriers to HIV testing and counseling included
unfriendly services and adolescents’ concerns about
confidentiality [20]. Subsequently, WHO released its
‘Guidance for HIV Testing and Counselling and Care for
ALHIV’ and a complementary online tool (http://
apps.who.int/adolescent/hiv-testing-treatment/) [21] in
order to guide countries as they modify existing programs
and develop new ones. A key policy barrier that many
countries must address to improve access and coverage is
adolescents’ ability to provide legal informed consent for
HIV services, including testing and care [17].

This AIDS supplement was commissioned with the goal
of providing new evidence and insights to program
planners, researchers, policy makers, and funding agencies
who are seeking to improve or develop HIV testing,
diagnosis, linkage to care and treatment programs,
policies, and strategies for adolescents and youth. Seven
of the nine articles focus on Sub-Saharan Africa,
reflecting the continent’s burden of the global HIV
epidemic; two articles highlight challenges in the United
States in addressing adolescent key populations, who have
specific barriers to accessing services. Together, these
studies not only identify key gaps in access and
acceptability of services, but highlight a range of
promising programmatic responses.

With a focus on at-risk adolescents accessing HIV
services, the Metropolitan Atlanta community adolescent
rapid testing initiative study by Camacho-Gonzalez et al.
[22] identified an intervention that provided venue-based
testing, motivational interviewing and case management
to adolescents and youth. Wilson et al. [23] highlight that
adolescents value caregiver support and positive inter-
actions with healthcare workers, and that they desire
making autonomous decisions regarding HIV diagnosis
and disclosure. Denison et al. [24] detail the process and
importance of engaging youth in programs and research
designed to meet their needs.

Community-based approaches demonstrate successes in
increasing access and uptake: Indravudh et al. [25] assessed
HIV self-testing in Malawi and Zimbabwe, and Shanaube
et al. [26] describe the benefits of a combination HIV
prevention package in Zambia that included universal
HIV testing and linkage to treatment.

Among adolescent MSM in the United States, Marano
et al. [27] found variable, but overall low, reach by
community-based HIV testing services, as well as low
rates of linkage to treatment, illustrating the need to
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identify barriers to HIV diagnosis, especially among Black
and Hispanic adolescent MSM populations. Ruria et al.
[28] found that active youth engagement, efforts to
promote links between facilities and schools, and youth-
friendly programming for newly diagnosed adolescents
and youth were associated with increased retention in care.

Kaufman et al. [29] found that despite the scale-up of
voluntary male circumcision programs to prevent HIV
transmission, opportunities are being missed to deliver
HIV prevention messaging and counseling to both infected
and uninfected youth. Finally, Wagner et al. [30] assess the
use of continuous quality improvement to improve
adolescents’ satisfaction with HIV testing services, their
HIV knowledge, and their intentions to retest in the future.

Several important themes emerge when we consider the
existing evidence alongside the research presented in this
supplement. The combination of demographic shifts,
high-HIV prevalence, and incidence rates, and compara-
tively low rates of treatment coverage and viral
suppression in adolescents and young people highlights
a serious programmatic gap that threatens the global gains
made against the HIV pandemic. These disconnects
require attention in both programs and policies. To reach
the first two 90s and attain primary prevention among
HIV-uninfected adolescents (including key populations),
there are multiple needs to be addressed. Consent policies
and laws must be changed to respect the autonomy of
adolescents and youth and to take into consideration the
crucial support they receive from caregivers and
healthcare workers. We need to develop and evaluate
new programmatic and policy innovations that are
informed by the adolescents and youth they are intended
to serve [31,32]. Program data must guide implementa-
tion and, along with survey data, may serve to identify
90–90–90 gaps among younger age bands. Finally, our
efforts must target those who are most at risk –
diagnosing them early and immediately treating those
who are HIV positive, and ensuring through appropriate
primary prevention efforts that those identified HIV
negative are empowered to remain so.
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Abstract
Introduction: Effectiveness of the rapid expansion of antiretroviral therapy (ART) throughout sub-Saharan Africa is highly

dependent on adequate enrolment and retention in HIV care. However, the measurement of both has been challenging in these
settings. This study aimed to assess enrolment and retention in HIV care (pre-ART and ART) among HIV-positive adults in Central
Mozambique, including identification of barriers and facilitators.
Methods: We assessed linkages to and retention in HIV care using a mixed quantitative and qualitative approach in six districts

of Manica and Sofala provinces. We analyzed routine district and health facility monthly reports and HIV care registries from
April 2012 to March 2013 and used single imputation and trimmed means to adjust for missing values. In eight health facilities in
the same districts and period, we assessed retention in HIV care among 795 randomly selected adult patient charts (15 years and

older). We also conducted 25 focus group discussions and 53 in-depth interviews with HIV-positive adults, healthcare providers
and community members to identify facilitators and barriers to enrolment and retention in HIV care.
Results: Overall, 46% of the monthly HIV testing reports expected at the district level were missing, compared to 6.4% of the

pre-ART registry reports. After adjustment for missing values, we estimated that the aggregate numbers of adults registered in
pre-ART was 75% of the number of persons tested HIV-positive in the six districts. In the eight health facilities, 40% of the patient
charts for adults enrolled in pre-ART and 44% in ART were missing. Of those on ART for whom charts were found, retention in

treatment within 90 and 60 days prior to the study team visit was 34 and 25%, respectively. Combining these multiple data
sources, the overall estimated retention was 18% in our sample. Individual-level factors were perceived to be key influences to
enrolment in HIV care, while health facility and structural-level factors were perceived to be key influences of retention.
Conclusions: Efforts to increase linkages to and retention in HIV care should address individual, health facility, and structural-

level factors in Central Mozambique. However, their outcomes cannot be reliably assessed without improving the quality of
routine health information systems.
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Introduction
In the past decade, Mozambique has expanded access to

HIV testing services and antiretroviral therapy (ART) and has

integrated them into the primary healthcare system [1"4].
Still, the proportion of people with an HIV-positive diagnosis

who have been linked to and retained in HIV care has been

reported to be low [5,6], similar to much of sub-Saharan

Africa [7,8]. The Mozambique Ministry of Health reported

in 2015 that ART coverage was only 59% of the estimated

treatment needs [9], and, as in other countries in the region,

the proportion of those retained in pre-ART care and ART in

Mozambique tends to decrease over time [8"10]. This poses
challenges to reaching the ambitious 90-90-90 goals of the

Joint United Nations Programme on HIV/AIDS’ (UNAIDS)

[11,12]. The new WHO guidelines on early initiation of ART

[13] may contribute to achieving those goals, but only if

people who are diagnosed HIV-positive are enrolled and

retained in care. Moreover, accurate monitoring of enrol-

ment and retention with reliable information about the

HIV cascade [14] is critical for making progress in HIV care.

Nevertheless, poor HIV data quality from both routine sources

and international implementing partners [9,15] remains a

challenge to understanding the cascade.
A study aimed to identify and measure loss to follow-up in

the HIV care cascade in Manica and Sofala provinces, Central

Mozambique, using adjusted routine health systems data and
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patient charts to estimate the proportion of people with an
HIV-positive diagnosis who were linked to and retained in
pre-ART care and ART. The study also aimed to identify

perceived barriers and facilitators of enrolment and retention
in pre-ART care and ART.

Methods
Study setting and design
We conducted this mixed methods study in six districts: Beira,

Buzi and Dondo in Sofala Province; and Barue, Chimoio and
Manica in Manica Province. Beira and Chimoio are the capital
cities of Sofala and Manica provinces, respectively. The other
four districts are rural. We selected these six districts because

of their rural-urban mix, their mix of different levels of health
services, and their security. These districts are mostly con-
tiguous and cover most of the major health facilities in Central

Mozambique. Self-referral to health facilities inside or outside
this six-district regionwould likely have been infrequent. At the
time of the study, HIV testing, pre-ARTcare and ART were free

and widely available throughout the country.
To obtain an overview of HIV testing and HIV care

enrolment at the district level, we examined routine monthly
reports from all (87) health facilities that provided HIV testing

or treatment in those districts. To obtain an in-depth assess-
ment of enrolment, patient flow and retention in pre-ART
care and ART at the health facility level, we selected eight of

the 87 facilities for further study. The eight facilities were
among the 34 facilities that provided ART during the study
period; four were the main referral health facilities in rural

districts and four were moderate to large patient volume
facilities in urban areas.

District overview assessment

We collected and analyzed routine district and health facility
monthly reports of HIV testing and HIV testing registries (pre-
ART, ART) in each of the six districts from April 2012 to March
2013 (the study period). The study start date corresponds

with a major revision of HIV data collection and monitoring
registries, including new patient forms, registry books and
reporting templates, that had been introduced in Mozambi-

que in early 2012. We also collected data directly from HIV
registries at district-level health offices, from pharmacy
records of tests distributed and reported positive and from

the national electronic health information system, locally
known as the Módulo Básico.
We conducted descriptive analyses such as frequency for

HIV tests, pre-ART and ART registrants, and for missing values
in the routine data set. We examined missing value patterns
over time and by health facility, and tested several imputation
methods to substitute missing values: (1) single imputation

using mean, trimmed means (replacing values above 50% of
the mean for facilities that had less than five months data) and
median, (2) Poisson generalized linear modelling and (3)

iterative singular value decomposition (SVD) method (speci-
fically rank-1 SVD approximation). None of these methods
yielded consistently higher or lower imputed values than the

other methods.We finally used the single imputation method
because it gave the most conservative values. We performed
the imputations in R (version 3.2) and analysis in Stata 13.1.

Health facility quantitative assessment
At each of the eight health facilities, we abstracted enrol-

ment data from the pre-ART and ART registry books and

retention data from patient charts and pharmacy records.

Mozambique Ministry of Health policy stipulates that (1) all

newly diagnosed HIV-positive patients be first registered in

pre-ART registry books (even those who are eligible for ART)

and (2) patient charts be created for all pre-ART and ART

patients. The pre-ART and ART registry books included dates

of HIV-positive and CD4 tests and the dates of ART initiation.

We conducted a stratified random sample of registrants from

the pre-ART and ART registries separately (using random.org)

to obtain 100 charts of patients older than 15 years from

each facility, excluding women in prevention of mother-

to-child transmission of HIV (PMTCT) programmes. We

searched for the selected patient charts in archives, con-

sultation rooms and other parts of the health facilities. Data

abstracted from patient charts included demographic

characteristics, site of testing, and dates for ordering CD4

tests, receipt of CD4 results, enrolment into care, ART

initiation, consultations, ART pickups, and the date of the

study team visit. Data were entered into study computers

using EPIDATA 3.2 and exported for cleaning and analysis in

Stata 13.1.

To construct the overall HIV cascade, we used different

data sources for enrolment and retention. Enrolment propor-

tions were measured in two steps: first, by the number of

people, district-wide, registered in pre-ART divided by the

estimated (adjusted) number of newly diagnosed HIV positive

in each district during the study period; and second, by the

proportion of charts found among the selected people

registered on pre-ART and ART at each of the eight health

facilities. Retention rates were measured by the proportion

of patient charts with evidence of an ART clinic visit or

antiretroviral (ARV) pickup by patient charts or individual

pharmacy records within 30, 60 or 90 days prior to the study

team visit to the facility. Retention was examined separately

for pre-ART and ART patients.

Health facility qualitative assessment

At each of the eight facilities and their surrounding areas,

we conducted in-depth interviews (IDIs) with health facility

directors and with people living with HIV who (1) enrolled in

pre-ART care within 30 days of their HIV-positive test result,

(2) enrolled after 30 days from their HIV-positive test result,

(3) enrolled but eventually dropped out of pre-ART care and

(4) never enrolled in HIV care. In each facility, we had aimed

to include at least one person living with HIV from each of

the four categories, and adolescents (18"19 years old).

Participants were at least 18 years old. Study interviewers

contacted and obtained informed consent directly from

facility directors before conducting an IDI. During health

facility visits, healthcare providers informed people living

with HIV eligible for study participation about the study and

gave them the option of contacting study interviewers for

informed consent if they were interested in participating in

the study. In health facility surrounding areas, facility-based

outreach workers provided information about the study to

people who had dropped out of care or who had never
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enrolled in care, and gave them the option of contacting
study interviewers for informed consent if they were in-
terested in participating in the study. Study interviewers also

conducted focus group discussions (FGDs) with healthcare
providers, community outreach workers, and members of
patient-support groups at the health facility. They conducted

FGDs with community leaders in community meeting rooms.
IDIs and FGDs focused on people’s experience with HIV
testing and HIV care, barriers and facilitators of enrolment

and retention in pre-ART care and ART, and on visualizing
those experiences, barriers and facilitators through develop-
ing patient flow maps in each facility.
Study interviewers took notes and audio-recorded IDIs and

FGDs to expand notes and improve reliability. We coded and
analyzed notes using ATLAS.ti 7TM (www.atlasti.com/). This
paper reports only on the main facilitators and barriers for

linkages and retention in pre-ART care and ART, that is, those
mentioned by at least three out of the four types of people
living with HIV, and in at least four out of the eight study

sites. More in-depth analysis of the qualitative data is
planned for future publication.

Ethical considerations
The Institutional Review Boards of the Population Council,
United States, and the Mozambique National Institute of

Health (CIBS-INS) approved the study. All participants pro-
vided written informed consent. In the published figures and
tables, we replaced actual names of health facilities with

anonymous alphabetical codes to avoid adverse events that
might result from reporting on low performance.

Results
At the district level, we analyzed all available reports from
the 87 facilities providing HIV testing and the 34 facilities

providing ART. At the eight health facilities providing ART, we
abstracted information from 795 patient charts (430 pre-ART
and 365 ART) and we conducted 25 FGDs (comprising 248

participants) and 53 IDIs. We excluded three low-quality
IDIs from analysis, leaving 23 IDIs with people who enro-
lled within 30 days of being diagnosed HIV-positive, seven

with people who had enrolled 30 days or more after their

HIV-positive test result, 10 with people who had enrolled in
care and dropped out and two with HIV-positive people who
never enrolled in care. We also conducted eight IDIs with

health facility directors.

District-level HIV testing and enrolment in care
Monthly reports submitted at the district level indicated that
slightly more people tested HIV-positive than the number of

people newly registered in pre-ART care (Table 1). Beira and
Manica districts reported fewer people who tested HIV-
positive than those registered in pre-ART. Overall, 46% (range
25"65% among districts) of the 1944 monthly reports for HIV

testing that were expected from the 87 facilities were missing,
compared to 6.4% (range 2"15%) of the 312 expectedmonthly
reports for registry in pre-ART and ART. Missing values were

more frequent from the electronic health information system,
including three districts without reports for any HIV testing
data during the study period. After imputation adjustment, the

proportional increase from raw totals was 35% for people
tested HIV-positive and only 4.2% for those registered in pre-
ART care. With the adjustment, the overall proportion of HIV-
positive people who enrolled in pre-ARTcare in the six districts

was 75% (range 46"92%).

Enrolment in HIV care in the eight ART facilities

The overall mean proportion of pre-ART and ART registrants
whose charts were located at the health facilities was 60 and
66%, respectively, with a high variation between the facilities

(range 31"85% for ART and 7"64% for pre-ART). Patient
demographics abstracted from the charts were not signifi-
cantly different between pre-ART and ART patients (Supple-

mentary Table 1). Pre-ART and ART samples from the eight
health facilities had similarly high proportions of women
(62% pre-ART and 55% ART). Patients were mostly between
15 and 49 years old (91% pre-ART and 92% ART), and most

had primary and secondary level of education (68% pre-ART
and 69% ART). The socio-demographic profiles of HIV-positive
persons interviewed were similar to those whose charts were

reviewed: 95% were between 20 and 49 years of age, 61%
were women, 57% reported completing primary and 31%
reported completing secondary or higher education level.

Thirty-eight percent of interviewees reported being married

Table 1. Monthly reported and adjusted numbers and percentages of people with HIV-positive diagnosis and enrolled in pre-ART

between April 2012 and March 2013 in six districts in Manica and Sofala provinces

Number of people with HIV-

positive diagnosis

Number of people with HIV-positive

diagnosis enrolled in pre-ART

Proportion of people with HIV-

positive diagnosis enrolled in pre-ART

Districts Reported Adjusted Reported Adjusted Reported (%) Adjusted (%)

Búzi 2104 3363 1549 1658 74 46

Dondo 2898 2757 1681 2681 58 56

Beira 8143 12,040 11,061 11,061 136 92

Manica 2404 3498 2660 2660 111 76

Bárue 2096 2164 1194 1194 57 55

Chimoio 7032 7406 5675 5675 81 77

Total 24,677 33,228 23,820 24,820 97 75

Note: Adjusted numbers combined reported values for reported months and imputed values for missing months.
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or in marital union, 21% widowed and 77% reported having

children. Regarding occupations, 33% reported being domes-

tic workers, 24% small business owners and 15% workers in

agriculture/fishing.
Patient chart data demonstrated a large variation between

the health facilities in time from HIV-positive test to first

clinical consultation (overall mean 13.3 days; IQR 0.0"12.0
days; range 0.0"13.3 months) and in time from HIV diagnosis

to ART initiation (overall mean 1.8 months; IQR 0.7"2.1
months; range 0.1"12.2 months) (Figure 1).

Retention in ART in the eight ART facilities
Among the 346 ART charts found, the median time from the

initiation of treatment until study team visit was 18.6

months. Overall, 34, 27 and 8% of these ART charts had

evidence of a clinic visit or ARV pickup within 90, 60 or 30

days of the study team visit, with a wide variation among the

eight health facilities (Figure 2). We found that the number of

days for which ARVs were dispensed was frequently missing.

However, during IDIs and FGDs, health providers consistently

reported that ARVs were usually dispensed for 60 days or
occasionally for 90 days when patients were clinically stable.
Crude and adjusted logistic regression did not show

differences in retention rates between males and females.
However, retention (evidence of ARV pickup within 90 days
of study visit) in Manica Province was significantly greater

than in Sofala Province (Supplementary Table 2).

Overall HIV care cascade
We constructed an overall HIV care cascade (Figure 3) using

the following sources of data: (1) district-level proportions of
estimated HIV-positive people who were registered in pre-
ART, (2) proportions of patients registered in ART in the eight

health facilities whose charts were found and (3) proportions
of those patient charts with any evidence of clinic visit or ARV
pick up within 90 days of our study team review visit. The

calculations suggest that, in aggregate, 18% of the HIV-positive
patients diagnosed in health facilities during the study period
were retained in treatment one to two years later.

Figure 1. Months from HIV-positive diagnosis to first consultation

among pre-ART patients (a), and time from HIV-positive diagnosis

to ART initiation among ART patients (b), in eight health facilities in

Manica and Sofala provinces.

Figure 2. Proportion of ART patient charts with evidence of

clinical visit or ARV pickup, 30, 60 and 90 days before study visit in

eight health facilities of Manica and Sofala provinces.

Figure 3. Overall HIV cascade " from HIV testing to enrolment to

charts located to retention " aggregate data from eight health

facilities in Manica and Sofala provinces. Note: Each bar represents

the proportion of the original total of people tested HIV-positive,

for example, 50% of HIV-positive charts found #66% charts found

times 75% registered. Adjusted numbers combined reported values

with imputed values for missing months.
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Perceived facilitators and barriers to HIV testing, enrolment
and retention
Most respondents from both the IDIs and FGDs said that

they preferred to be tested at sites that provided ART and

near their places of residence. Both men and women who

enrolled early in HIV care said that the main reason for

obtaining an HIV test " and for enrolling in HIV care " was

the presence of symptoms of sickness. Conversely, the main

perceived barrier for enrolment was lack of symptoms of

sickness. Some women who enrolled early mentioned their

desire to protect their children from vertical transmission and

wishing to live longer to raise their children.

Only early enrollers in HIV care mentioned a facilitator of

retention, living near the health facility where one receives

HIV care. Perceived barriers for retention included: (1) the

perception of poor and disrespectful service at the health

facility, especially for people on ART who were late to their

ARV pickup appointments and (2) lack of money for food and

for transportation.
Table 2 summarizes facilitators and barriers to enrolment

and retention in HIV care that were mentioned during IDIs and

FGDs.
Healthcare providers described how HIV-positive patients

could be lost at different steps along the HIV continuum of care

through a variety of delays and loss to follow-up in patient flow

that varied by site. For example, losses were especially common

in the intervals between patients receiving their HIV-positive

result and creating the chart, or between having their blood

drawn for laboratory tests and receiving those results. Inter-

viewees also mentioned that, at all eight health facilities, charts

were not created in the same room where HIV tests were done

and results disclosed. In some health facilities, patients were

sent to queue at the health facility reception to have their charts

created when frequently charts were not created at all. At other

facilities, providers said they took the patient’s test results and

went to create the chart themselves at the reception. When

blood samples were sent to other health facilities to obtain CD4

counts, the results often took several weeks to be returned to

patients.

We constructed Figure 4 that shows an idealized flow map

for HIV-positive patients in ART, based on the Mozambique

2014 national ART guidelines. The information gathered from

our eight FGDs with 74 healthcare providers at the eight

study health facilities suggested specific points in the flowmap

where patients were typically lost to follow-up (LTFU), noted

with black downward-pointing arrows with an LTFU label.

Discussion
This study demonstrated substantial losses to follow-up of

HIV-positive persons at all points along the HIV care

and treatment cascade in Central Mozambique. Moreover,

our findings suggest that the routine HIV information, as

reported, grossly overestimates both the true enrolment and

retention in HIV care. Our findings also suggest that HIV-positive

patients experienced major facilitators and barriers for

enrolment and retention in HIV care, including individual,

health system and structural factors.
Our estimate of the proportion of people diagnosed with

HIV who are registered in pre-ART care was slightly

higher than other estimates in sub-Saharan Africa [8]. Our

overall retention estimates are much lower than nationally

reported retention estimates in Mozambique for 2014

(67% at 12 months after ART initiation, and 56% at 24 months)

[9,12]. Our low retention estimates are, however, not sub-

stantially different than other carefully conducted studies in

sub-Saharan Africa [7,11,12]. Our facilitators for enrolment in

pre-ART and ART care (e.g. proximity to ART services and

severity of illness) were similar to studies elsewhere [16,17].

Yet, in contrast to those studies, facilitators for enrolment and

retention in our study seemed to only help those who enrolled

early in care (within 30 days of their HIV diagnosis). Our

barriers for retention (e.g., lack of symptoms, perceived poor

quality of healthcare) were consistent with other studies in

sub-Saharan Africa [16"18].
The large variations in patient flow patterns, in observance

of national norms, and LTFU found among the eight ART faci-

lities suggest that targeted health systems change, including

simplification of patient flow, improved patient information

and improving health worker behaviour, might substantially

improve performance. The data also suggest that there is an

urgent need for strategies to re-link patients into HIV care in

Mozambique, using lessons learned from the country and

other low-resource settings [19]. Strategies might include

having healthcare workers, with whom many patients have

developed close relationships, contact patients who have

dropped out and understand reasons why they dropped out

[19]. Judgemental attitudes or threatening patients is not

helpful, as has been reported in other sub-Saharan African

Table 2. Perceived facilitators and barriers to enrolment and retention in HIV care in eight health facilities in Manic and Sofala

provinces

Facilitators Mentioned by Barriers Mentioned by

Enrolment in

HIV care

Presence of

symptoms

Early enrollers

Community leaders

Lack of symptoms Late enrolment, never enrolled, dropouts, patient-

support group and healthcare providers

Retention in

HIV care

Proximity to

health facility

Early enrollers Disrespect by health workers,

poor quality of healthcare

Lack of money for food and

transport

Early enrolment, late enrolment, dropouts, patient-

support group, healthcare providers and outreach

workers

Early enrolment, late enrolment and dropouts
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contexts [20]. However, in Mozambique, many of these health-
care workers battle with work overload [21,22] or lack of

motivation because they feel ‘‘exploited and ultimately
abandoned’’ by the nature of global HIV interventions [23].

Working conditions need to be addressed to complement
training. Improving workforce morale, understanding indivi-

dual patient circumstances (including reasons beyond their

control) and bearing in mind that missing visits are inevitable
over the lifelong course of HIV care can help in the process of

re-linking patients into care [20]. Another strategy, based on
our results, would be to simplify algorithms of patient care

and confusing patient flow patterns, and to address chal-

lenges with patient chart management.
Our finding that a large proportion of those who register in

pre-ART (who are thus considered ‘‘linked’’ to HIV care) have

no evidence of subsequent encounters with the health

system is disturbing. The finding raises serious concerns
about using registration at ART facilities as an indicator for

effective enrolment. Measuring retention is also a challenge.
If retention is measured only among those with patient

charts or pharmacy records, the results will overestimate the

true retention of the people originally tested HIV-positive in
the health system. On the other hand, incomplete recording

of visits or ARV pickup in patient charts may underestimate
true retention of those in care with charts. Follow-up of

pharmacy records can complement data on patient retention

if the pharmacy records are adequately filled out. All
enrolment and retention estimates, however, will be mean-

ingful only when they are based on an accurate denominator

of the total numbers of people tested HIV-positive in the

health system.
TheMozambiqueMinistry of Health has acknowledged poor

HIV data quality nationally [9,15] and data concerns have been

well documented through ethnographic research in Mozam-

bique [21]. Authors concerned about data quality in other

countries have called for the use of multiple measures of

linkages to HIV care and retention in HIV care and treatment

[24"26]. Other lower resolution proxy measures (e.g. viral

load) may provide broader generalizability for the measure-

ment of trends in linkage to care over time [27].We hope that

our research will contribute to a deeper understanding of how

to use proxy measures of linkage to HIV care and treatment to

match the desired programmatic or clinical outcomes.

Limitations
The poor quality of reported data was both a principal find-

ing of the study and a limitation. Although our imputation

methods were designed to supplement routine data to

obtain more accurate estimates, we cannot be certain that

the adjusted estimates reflect the true picture of registry and

enrolment in care. Patients may have received effective ART

without adequate evidence of their treatment in patient

charts. We noted earlier that the data systems in Mozambi-

que did not allow for analysis of individual linkages of people

tested HIV-positive to HIV care, since no codes were used
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for testing, and as a result testing could not be linked to
registries in the ART sites. Thus, it was not possible to
ascertain the extent to which people tested HIV-positive

might be obtaining care from elsewhere, including outside
the study districts. Since transfers of patients were rarely
registered, our estimates of retention likely underestimated

the true retention of our sample HIV-positive registrants.
The qualitative assessment was limited by the small

numbers of HIV-positive people who enrolled late, dropped

out or never enrolled in care that we were able to interview.
Moreover, the findings related to health systems barriers can
only represent the practices at these eight facilities. Other
facilities might have presented substantially different quali-

tative (and quantitative) findings. Nevertheless, our diverse
sample that included perspectives of people living with
HIV, health providers, and community outreach workers and

members provided wide-ranging perceptions.

Conclusions
Our findings suggest that these districts in Central Mozambique

face serious challenges to effectively enrol and retain people
who are tested HIV-positive in the health system. The poor
quality of routine reported data, especially regarding HIV

testing, is a major barrier to identifying these bottlenecks.
More attention needs to be focused on improving the
quality and analysis of routine data regarding all steps of
the HIV cascade at each health facility. We think that our

careful utilization of routine health system information, which
included data quality assessment, triangulation of data from
other sources, adjustment by imputation for missing data, and

patient chart review, provided a reasonably high-resolution
measure of linkage to care. The HIV care cascade model that
we constructed provided health facility-specific detail on

critical bottlenecks from which tailored interventions can be
developed. Our study results also suggest that health system,
individual and structural factors were important perceived

barriers to enrolment and retention in care. Modifying these
factors and assessing their impact with reliable data should
substantially improve linkages to enrolment and retention in
HIV care and enhance global efforts to address HIV.
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Abstract
Objective—To determine which of 3 HIV testing and counseling (HTC) models in outpatient 
departments (OPDs) increases HIV testing and entry of newly identified HIV-infected patients 
into care.

Design—Randomized trial of HTC interventions.

Methods—Thirty-six OPDs in South Africa, Tanzania, and Uganda were randomly assigned to 3 
different HTC models: (A) health care providers referred eligible patients (aged 18–49, not tested 
in the past year, not known HIV positive) to on-site voluntary counseling and testing for HTC 
offered and provided by voluntary counseling and testing counselors after clinical consultation; 
(B) health care providers offered and provided HTC to eligible patients during clinical 
consultation; and (C) nurse or lay counselors offered and provided HTC to eligible patients before 
clinical consultation. Data were collected from October 2011 to September 2012. We describe 
testing eligibility and acceptance, HIV prevalence, and referral and entry into care. Chi-square 
analyses were conducted to examine differences by model.
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Results—Of 79,910 patients, 45% were age eligible and 16,099 (45%) age eligibles were tested. 
Ten percent tested HIV positive. Significant differences were found in percent tested by model. 
The proportion of age eligible patients tested by Project STATUS was highest for model C 
(54.1%, 95% confidence interval [CI]: 42.4 to 65.9), followed by model A (41.7%, 95% CI: 30.7 
to 52.8), and then model B (33.9%, 95% CI: 25.7 to 42.1). Of the 1596 newly identified HIV 
positive patients, 94% were referred to care (96.1% in model A, 94.7% in model B, and 94.9% in 
model C), and 58% entered on-site care (74.4% in model A, 54.8% in model B, and 55.6% in 
model C) with no significant differences in referrals or care entry by model.

Conclusions—Model C resulted in the highest proportion of all age-eligible patients receiving a 
test. Although 94% of STATUS patients with a positive test result were referred to care, only 58% 
entered care. We found no differences in patients entering care by HTC model. Routine HTC in 
OPDs is acceptable to patients and effective for identifying HIV-infected persons, but additional 
efforts are needed to increase entry to care.

Keywords
counseling/methods; HIV infections/diagnosis; sero-prevalence; South Africa; Tanzania; Uganda

INTRODUCTION
HIV testing and counseling (HTC) is an important entry point to HIV prevention, care, and 
treatment, and an integral component of efforts to achieve universal access to HIV services. 
Identifying HIV positive persons and linking them to care and treatment can improve health 
outcomes1–5 and decrease HIV transmission through viral load suppression.5,6

To improve access to HIV prevention, care, and treatment services in developing countries, 
the World Health Organization and the Joint United Nations Programme on HIV/AIDS 
published guidance in 2007 calling for the scale-up of HTC in health facilities worldwide.7,8 

For countries with generalized HIV epidemics, this guidance recommends that in addition to 
client-initiated HTC, health care providers should recommend HTC as part of routine care, 
regardless of whether the patient shows signs and symptoms of HIV infection, or their 
reason for attending the health facility.7 More than 42 countries have adopted policies on 
HIV testing in a variety of health care settings including inpatient and outpatient 
departments (OPDs), antenatal care (ANC) and tuberculosis (TB) clinics, and emergency 
and surgical departments.9

Routine HTC is being successfully implemented in inpatient wards and in TB, sexually 
transmitted infection, and ANC clinics in many countries. Among countries receiving 
financial and technical assistance through the President’s Emergency Plan for AIDS Relief, 
HIV testing in some ANC clinics has exceeded 50% of attendees, with some testing more 
than 80%.10,11 HIV testing in TB clinics has also increased, reaching over 50% of patients 
in several countries.12 A review of studies of HTC implementation in clinical settings 
reports even higher levels of testing under controlled study conditions.13 These successes 
indicate that in appropriately resourced contexts, implementation of routine HTC is 
achievable.
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Several studies have reported feasibility and uptake of HIV testing in OPDs, showing that 
testing in OPDs is achievable,14–16 but rates of testing are relatively low compared with 
other clinical venues.13 As a primary source of health care for many people in developing 
countries, OPDs provide a venue for accessing large numbers of people from the general 
population. Although we do not know how many people accessing OPDs know their HIV 
status, OPDs may offer the opportunity to efficiently diagnose many infected persons before 
they develop life-threatening illness. Assessing the outcomes of HIV testing in OPDs would 
provide valuable information about the importance and feasibility of HIV testing in this 
setting and could inform policy-makers about how and why various HTC models may or 
may not be effective. Furthermore, determining whether different models of HTC delivery 
in the OPD vary in the number of HIV infected persons identified and linked to care and 
treatment services would be valuable information for decision makers trying to stretch HTC 
resources while assuring the greatest public health impact.

We present the findings of Project STATUS, a randomized trial of HTC interventions in 
OPDs in primary health care centers and district-level hospitals in South Africa, Tanzania, 
and Uganda. The primary objective of this evaluation was to compare 3 models of HTC in 
OPDs to determine which model results in the highest percentage of eligible outpatients 
receiving an HIV test and the highest percentage of HIV infected persons newly identified in 
the OPD who enter HIV care and treatment services.

METHODS
Study Design

Thirty-six OPDs in South Africa, Tanzania, and Uganda participated in Project STATUS. 
Each country selected a convenience sample of 12 OPDs in primary health care centers or 
district-level hospitals for inclusion in the study. Facilities varied in the size of their patient 
population but were comparable in the services offered and met the following inclusion 
criteria: OPD located at a district-level hospital or health care center in which less than 5% 
of outpatients were receiving routine HTC; provider-to-patient ratio of 1 health care 
provider providing care to 25–35 patients per day; on-site voluntary counseling and testing 
(VCT) center or services; space to conduct private HTC sessions; provision of HIV care and 
treatment services at the health facility; and ability to determine CD4 T-lymphocyte counts 
on-site or by sending blood samples to an off-site laboratory. Block randomization was used 
to assign the 12 OPDs in each country to one of 3 HTC models, resulting in 4 OPDs per 
model in each country or 12 OPDs per model across all 3 countries. Institutional review 
boards at the Centers for Disease Control and Prevention and in each country approved the 
study protocol.

In addition, patient interviews were conducted at all participating OPDs, 2 randomly 
selected OPDs per model per country conducted a time motion study, and 1 conveniently 
selected OPD per model per country participated in provider focus group discussions after 
the data collection period. These data are not reported in this article.
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Data Collection
At each participating health facility, health care providers, HTC nurse or lay counselors, and 
other relevant persons in the OPD were trained to deliver the HTC model to which their 
facility was randomized. Providers were trained on data collection procedures and the use of 
data collection tools. After a 2-month pilot study, data collection for HTC and HIV care 
entry was conducted for a 3-month study period (between October 2011 and September 
2012). STATUS participants who entered HIV care were followed for 4 months after care 
entry to determine whether they returned to care.

HIV Testing and Counseling—All patients attending a STATUS OPD during the study 
period were registered in a study log, in which age and sex were documented, and a unique 
study identifier was assigned. All OPD patients were given a packet containing a patient 
enumeration form (PEF) and referral cards, all marked with the patient’s unique study 
identifier (PEF number). Study staff documented patients’ age and sex on the PEF and 
requested that patients carry the packet with them throughout their visit. Patients in all 
models were eligible for HTC as part of Project STATUS if they were

• attending the OPD for a consultation with a health care provider for any routine or 
acute medical condition (excluding emergency cases),

• age eligible (18–49 years),

• test eligible (no documentation in patient records of having an HIV test in the past 
year or of ever testing HIV positive),

• able to provide informed consent for HIV testing.

The age of 18 was selected as the lower limit for study eligibility because it is the age of 
majority in the 3 participating countries; thus, patients 18 and older could legally provide 
verbal consent for HIV testing. The upper limit of 49 was selected to target persons at risk 
for HIV infection. OPDs typically see a high percentage of older patients, particularly the 
elderly, who would likely be at lower risk for HIV infection.

STATUS participants who tested HIV positive in all models were given a Project STATUS 
Care and Treatment Referral Card and encouraged to access on-site HIV care. The 3 HTC 
models are described below.

Model A: Health care providers referred eligible patients to on-site VCT services after 
clinical consultation. For age eligible patients, test eligibility was determined by the health 
care provider during the consultation. Test eligibility and referral to VCT were documented 
on the PEF by the provider, who referred test-eligible patients to VCT at the end of the 
consultation. For patients who went to VCT after their consultation, the VCT counselor 
documented whether they offered the patient HTC, whether they tested the patient, and the 
result. Patients testing HIV positive were referred to onsite HIV care by the VCT counselor, 
who also recorded referral data on the PEF.

Model B: All OPD patients in the waiting area heard a group talk that included HIV 
information. Eligible patients were offered HTC during clinical consultation. Test eligibility 
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of age eligible patients was determined by the health care provider, who also recommended 
and provided HTC during the consultation. The provider referred HIV positive patients to 
on-site HIV care and documented all testing and referral data on the PEF.

Model C: Eligible patients were offered and provided HTC before clinical consultation. Age 
eligible patients were sent to a waiting area separate from non–age eligible patients, where 
the age eligible patients heard a group talk about HIV. These patients were encouraged to be 
tested for HIV by a nurse or lay counselor before their clinical consultation and assured they 
would not lose their place in the queue to see the provider. Patients who chose to see the 
counselor had test eligibility determined by the counselor and were offered and provided 
HTC by the counselor before their consultation. Persons who tested HIV positive were 
informed of their result by the counselor, who documented all eligibility and testing data on 
the PEF. The OPD provider reviewed patients’ PEFs during the clinical consultation and 
referred HIV positive patients to on-site HIV care after the consultation. The provider 
documented referral data on the PEF.

OPD patients who did not meet STATUS age or test eligibility criteria, but wanted to 
receive a test, were provided testing; testing and referral data for these patients were not 
documented on their PEFs.

Entry Into HIV Care—Each model included referring all patients who tested HIV positive 
to on-site HIV care. Entry into HIV care was defined as having the patient’s information 
documented in the facility’s HIV care and treatment register and/or patient’s medical record. 
Project STATUS Care and Treatment Referral Cards included a peel-off sticker printed with 
the patient’s PEF number, which was affixed in the HIV care and treatment register to 
identify STATUS patients. Study staff were not able to assess care entry at non-STATUS 
HIV care and treatment facilities.

Analyses
We describe a cascade including age eligibility, test eligibility, receipt of HIV test, HIV 
prevalence, and referral to and entry into HIV care, in which each step in the cascade is 
dependent on the previous step. Rao Scott modified ů2 tests were conducted to examine 
differences by model for HIV test eligibility, testing rates, referral, and care entry. Analyses 
were conducted using SAS version 9.3.2 (SAS Institute, Cary, NC). All analyses, both 
descriptive and inferential, accounted for the study design by including the clustering within 
facility and stratification by country in the estimation of variances and 95% confidence 
intervals. In addition, because random selection of patients was not possible and the number 
of patients attending each OPD varied, there were unequal sampling rates across OPDs; 
therefore, sampling weights were used. These weights were created using the population 
size of the OPD during the study, the number of participants eligible for each outcome, and 
the number sampled. Therefore, different weights were used for estimating each outcome.
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RESULTS
Test Eligibility and Outcomes Among All OPD Attendees

During the 3-month study period, a total of 79,910 patients were registered in the 36 study 
OPDs. Forty-five percent of registered patients were age eligible, with a mean age of 29 
years. Seventy-four percent of age eligible patients were women. Sixty-one percent (n = 
22,034) of age eligible patients were determined to be test eligible (62% of all age-eligible 
women and 73% of all age eligible men). Providers determined 9987 age eligible patients 
were ineligible for testing; 6320 had documentation of a nonreactive test in the past 12 
months; and 3605 had documentation of a previous reactive test (patients could have both 
documentation of a nonreactive test in the past 12 months and of a previous reactive test). Of 
the age eligible patients, 16,132 (45%) were tested with an overall prevalence of 10% 
(women 10.0% and men 9.5%). HIV prevalence for STATUS patients was higher in South 
Africa (22%) than in Tanzania and Uganda (6% each). Ninety-four percent of the 1596 
newly diagnosed HIV-positive patients from the OPD were referred to HIV care, and fifty-
eight percent (n = 932) of those referred had documentation of registering at the on-site care 
and treatment clinic. We identified an additional 23 STATUS patients with documentation 
of entering care but no documentation of being referred to care.

Cascade of Testing Uptake, Referral to Care, and Care Entry by Model
In model A, 6564 (67%) age eligible participants were determined by the OPD provider to 
be test eligible during the clinical consultation (Fig. 1A). Eighty-three percent (n = 5448) of 
the 6564 eligible patients were referred to VCT, and 84% of all eligible patients actually 
went to VCT. Of those who went to VCT, 99% were offered testing, and 93% of patients 
offered testing accepted. Of the 445 persons who tested HIV positive, 95% were referred to 
care, and 75% of those who were referred entered care.

In model B, 57% of the age eligible participants were determined by the OPD provider to be 
test eligible during the clinical consultation (Fig. 1B). Model B providers indicated that they 
offered testing to 99% of test-eligible patients, and 65% accepted. Of the 520 persons who 
tested HIV positive, 94% were referred to care, and 57% of those who were referred entered 
care.

In model C, 9004 (80%) age eligible patients went to the HTC counselor before their clinical 
consultation (Fig. 1C). Seventy-eight percent were determined by the counselor to be test 
eligible, 99% of test-eligible patients were offered testing, and 92% accepted. Of the 631 
persons who tested HIV positive, 94% were referred to care, and 57% of those who were 
referred entered care.

Differences in Testing Rates, Referrals, and Care Entry by Model
No significant differences were found among models in the percentage of total patients 
attending the OPD or the percentage of patients who were age eligible or test eligible (Table 
1). When we examined the percentage of patients who were tested in the OPD among those 
who were age eligible, we found a significant difference by model (Table 2). The proportion 
of all age eligible patients who were tested was highest for model C (54.1%), followed by 
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model A (41.7%), and then model B (33.9%). When we examined the percentage of patients 
tested among those determined to be test eligible, we also found a significant difference by 
model with higher testing rates in model A (93.0%) and model C (91.9%) than in model B 
(65.5%) (Table 1). There were no significant differences by model in the percentage of 
patients found to be HIV positive or in the percentage of patients referred to care (96.1% in 
model A, 94.7% in model B, and 94.9% in model C). The percentage of referred patients 
who entered care was highest for model A (74.4%) compared with model B (54.8%) and 
model C (55.6%); however, this finding was not statistically significant. An additional 
analysis was conducted including those patients who entered care without documentation of 
referral, which also found no significant difference in care entry by model (data not shown).

DISCUSSION
Implementing HTC as Standard of Care

Despite World Health Organization’s recommendation that HTC be offered as a standard 
part of medical care in countries with generalized HIV epidemics7 and an increase in the 
implementation of HIV testing in sub-Saharan Africa (SSA),11,17 nationwide routine HTC in 
OPDs is still not a common practice. The benefits of implementing a policy of routine opt-
out HIV testing in SSA, including the potential for earlier antiretroviral therapy initiation 
and ultimately increased survival of persons with HIV, must be considered alongside the 
possible drawbacks of this approach such as patients thinking they cannot refuse or the 
stigma associated with a positive test result.18–21 Project STATUS demonstrated that it is 
feasible to routinely offer HTC to OPD patients and have substantial testing uptake, identify 
many undiagnosed HIV-infected persons, and have a substantial proportion enter HIV care 
soon after diagnosis.

Testing Uptake
STATUS resulted in high testing uptake with more than 81% of all persons offered testing 
accepting a test (16,132/19,953). Other studies have shown that routine HIV testing in health 
care settings is acceptable to patients and an effective method for increasing HTC 
uptake.15,22–24 For example, a study conducted in Zambian primary care clinics reported 
that 75% of patients with no proof of their HIV status who were offered HTC accepted 
under a model C–type arrangement.15

Patients were lost at different points in the cascade of each model. In model A, 16% of 
patients were never referred to VCT by the OPD provider, and not all who were referred 
went. Of those who went to VCT, 93% were tested. In model B, almost all test-eligible 
patients were offered HTC, but 35% declined. In model C, similar to model A, 20% of 
patients chose not to go to the area of the OPD where HTC was being offered, thereby 
essentially “opting out.” Of those who went, 92% were tested.

Given that patients in model C who “opted out” by not going to testing did not have their 
test eligibility determined, we compared testing rates by model among all age eligible 
patients rather than just test-eligible patients. The percentage of age eligible patients 
receiving a test was highest in model C. There are several possible reasons for this finding. 
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Model C OPDs had a separate waiting area for HTC located near the main waiting area and 
close to where testing was provided, allowing patients to conveniently test before their OPD 
consultation without worrying about losing their place in the queue to see the provider. 
Model C had designated staff trained and tasked to provide HTC, making the process quick. 
Unlike model A, there was no additional waiting time to receive HTC in model C; the 
waiting time to see the nurse or lay counselor for testing occurred during, not in addition to, 
the waiting time to see the OPD health care provider. Age eligible patients in model C OPDs 
also received a health talk from the OPD staff reinforcing the importance of knowing their 
HIV status and informing them that HIV care was available on-site for anyone with a 
positive result. Although model C resulted in the highest testing uptake, it also required 
substantial changes to OPDs’ standard operating procedures. Countries and OPDs 
considering implementation of this model must consider how changes to patient flow can be 
operationalized and how the additional staff needed to provide HTC before the OPD 
consultation can be effectively integrated.

The various methods currently being used in SSA have both strengths and limitations. 
Before the recommendation that health care providers routinely offer testing to all patients,7 

the most common practice in OPDs was provider referral to a VCT site within the health 
facility, similar to STATUS’ model A. This model is successful at identifying persons with 
HIV, as patients who perceive themselves to be at risk may be more motivated to test. 
However, those who perceive themselves to be at low risk may choose not to access VCT or 
to accept a test. Others may choose not to access services at the VCT because of the 
additional time required. In addition, previous studies have shown that uptake of HTC in a 
model A–type arrangement is lower among those experiencing poverty,25 who fear or have 
experienced stigma and discrimination,25,26 and who have lower education levels.27 

STATUS’ model B was modeled after the diagnostic testing approach used in some OPDs, 
in which health care providers offer and provide HTC during the clinical consultation to 
patients suspected of having HIV. Although implementing this model routinely can result in 
a high proportion of patients offered and receiving testing, its success depends largely on the 
actions and attitudes of the provider. Rather than conducting routine HTC, the provider may 
use clinical judgment to determine who may be HIV infected or at risk, resulting in patients 
who are asymptomatic or whom the provider perceives as having no risk not receiving 
HTC.7 A study by Dalal et al16 involving provider-initiated testing and counseling (PITC) 
under a model B–type arrangement identified increased workload and concerns regarding 
confidentiality as concerns of providers delivering this model. It is possible that providers in 
Project STATUS OPDs assigned to model B did not actually offer all eligible patients HTC 
because of the increased workload, confidentiality concerns, or other reasons, but indicated 
on the PEF that HTC was offered and the patient declined. Other studies have reported 
success with testing strategies similar to STATUS’ model C. A study in a South African 
OPD assessed a routine voluntary HIV testing intervention compared with the standard-of-
care provider-referral to a VCT site located in the same hospital complex as the OPD. 
Offering pretest information and HIV testing while patients waited to see the provider, the 
routine HTC intervention resulted in a 10-fold increase in HIV tests completed and over 4 
times as many HIV positive persons identified.14 A Zambian study that introduced PITC 
delivered by lay counselors in 9 urban primary care facilities tested twice as many patients 
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than when conducting VCT alone.15 The high acceptance of routine PITC in these studies 
and in Project STATUS may be due in-part to making HTC a standard feature of attending a 
health facility.7,15

Identification of HIV-Infected Persons, Referral to and Entry Into Care
Systematically offering HTC to all patients who visit the health facility increases the 
identification of HIV-infected patients.14 In Project STATUS across all 3 countries, 10% of 
patients who tested were newly identified with HIV. HIV prevalence rates in the STATUS 
OPDs were similar to estimates reported for the same period in the areas where the STATUS 
OPDs were located in South Africa (22% versus 24.7% in KwaZulu-Natal Province)28 and 
Uganda (6% versus 8.2% in Mid-Western Region).29 In Tanzania, rates in the STATUS 
OPDs were higher (6% versus 3.2% and 2.4% in Arusha and Tanga regions, respectively).30 

Although HIV case finding rates are higher in other health care settings,15,23,31 providing 
HTC in OPDs seems to be an effective method for identifying HIV positive individuals who 
are unaware of their status.

A goal of PITC is to link newly identified HIV-infected patients to care.7 Although 94% of 
the 1596 newly HIV-diagnosed patients from Project STATUS were referred, only 58% of 
them entered care at the STATUS facility. Although not significant, the highest percentage 
entering care by model came from model A, in which VCT counselors referred patients to 
care.

Referral to and entry into care for patients with newly diagnosed HIV remains an issue.32 A 
recent review of the operational implementation of PITC in SSA found linkage of newly 
identified HIV-infected patients to care was generally poor.13 Given that HIV care is easier 
to access from OPDs than other testing venues, we would expect higher rates of linkage. 
STATUS patients may have accessed care at other facilities. Clearly, additional research is 
needed to understand linkage patterns and determine how to motivate patients or to offer 
them the support needed to access care.

Limitations
Our study had several limitations. Across all models, the performance of the model was 
dependent on participation by facility staff and fidelity to the assigned model, which varied 
by facility. Since documentation of previous HIV testing is generally limited, persons who 
had already been tested in the past 12 months may have been tested again as part of Project 
STATUS because previous testing was not documented. Estimates of care entry are likely 
conservative. As we followed a cascade of study activities, STATUS patients who were not 
documented as being referred to care were excluded from the care entry analysis. Patients 
who did not enter care the day diagnosed but returned at a later date may not have returned 
with their Care and Treatment Referral Card and therefore were not identified as STATUS 
patients in the care and treatment register. Data were not collected at non-STATUS 
facilities, so patients who entered care at a different facility were not documented.

Project STATUS demonstrated that routine HIV testing in OPDs is acceptable to patients 
and an effective method for identifying HIV-infected persons, but additional efforts are 
needed to increase entry to care. Model C, in which nurse or lay counselors offered and 
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provided HTC to eligible patients before their clinical consultation, had the highest 
percentage of all patients aged 18–49 years receiving a test. Model C was convenient; there 
was no additional waiting time to receive HTC, and HTC was provided by staff specifically 
trained and tasked to conduct HTC. This study demonstrates an important venue and model 
that could increase access to life-saving HIV-related services.
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FIGURE 1. 
Cascade of Testing Uptake, Referral to Care, and Care Entry by Model.
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ANNEX 14. A report on the misdiagnosis of HIV status  
 
Authors: Johnson C1, Fonner V2, Sands A3, Tsui S2, Ford N1, Wong V4, Obermeyer C5, Baggaley R1  
 

14.1 Purpose and introduction 

Between 2010 and 2014 nearly 600 million adults (ages 15+) reportedly received HIV testing services in 122 low- 
and middle-income countries in this period. In 2014 alone, approximately 150 million children and adults men and 
women across 129 low- and middle-income countries received HIV testing and their test results.6 Such scale-up has 
been possible partly through the use of rapid diagnostic tests (RDTs) which have been critical for expanding HTS, 
particularly in resource-limited settings where access to laboratory services is limited. RDTs that have been 
prequalified by the World Health Organization (WHO) have at least a diagnostic and clinical sensitivity of 99% and a 
specificity of 98% (1). The performance of such RDTs within a WHO recommended testing strategy and a validated 
national testing algorithm has been shown to be highly reliable (2-4). Despite this, in many countries quality 
management systems have not kept pace with the scale-up of HTS and have not utilized WHO prequalified RDTs or 
implemented WHO recommended testing strategies. According to a recent analysis of 48 country HIV testing 
policies, only 20% of testing strategies followed current WHO recommendations (5).  
 
There are a growing number of reports indicating poor quality HIV testing, some of which result in the misdiagnosis 
of HIV status. Misdiagnosis of HIV status refers to an incorrectly reported outcome of a testing process, i.e. 
incorrectly identifying someone who is HIV-infected as HIV-uninfected or vice versa.  According to audits in some 
settings there a substantial level of false-positive diagnoses (6, 7). Misdiagnosis of HIV can result from limitations of 
the assay itself, operator-related factors, facility-related factors such as inappropriate storage of reagents and 
selection of inappropriate testing strategies, and suboptimal national testing algorithms. Workload can also 
contribute to misdiagnosis – either through high client volume resulting in overburden, with low client volumes 
resulting in poor proficiency; inadequate training and lack of supportive supervision can further contribute to 
operator error (7, 8). In many countries errors that occur may be missed and go without correction due to the lack 
of comprehensive quality management systems or adequate external quality assessment.  
 
The consequences of such misdiagnoses are serious. A false-negative HIV status is a failure to correctly diagnosis a 
client, link them to prevention, treatment and care services; and to also prevent ongoing HIV transmission. A false-
positive HIV diagnosis can result in the unnecessary initiation of life-long antiretroviral therapy (ART) and the 
potential for stigma, discrimination, criminalization; it limits the full offer of interventions to prevent HIV infection; it 
may also harm community and family relationships, and if the results are subsequently found to be incorrect may 
reduce the credibility of test results and the trust in health services. Incorrectly initiating ART wastes scarce 
resources, including stocks of medicines, clinic and staff time, and ART monitoring by viral load and other 
laboratory tests. This is particularly troubling in settings where after receiving a HIV-positive result clients are 
offered ART immediately regardless of CD4 count or clinical assessment. Left unaddressed, such quality issues and 
misdiagnoses could undermine the HIV response and make it difficult to reach new global targets, including to 
correctly diagnose 90% of people with HIV by 2020 (9), prevent new HIV infections and provide treatment to people 
with HIV.   
 
We conducted this systematic literature review to assess the causes and extent of misdiagnosis in different settings. 
  

                                                           
1 WHO, HIV/AIDS Department, Geneva, Switzerland 
2 Johns Hopkins University, Bloomberg School of Public Health, Baltimore, USA 
3 WHO, Essential Medicines and Health Products, Geneva, Switzerland 
4 USAID, Global Health Bureau, Office of HIV/AIDS, Washington, DC 
5 American University of Beirut, Beirut, Lebanon 
6 Global AIDS Response Progress Reporting (GARPR) (WHO, UNAIDS, UNICEF) 6 July 2015. 
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14.2. Methods  
We systematically searched for peer-reviewed articles published from January 1990 to July 2014 using a pre-defined 
set of search terms in the several electronic databases (see Table 14.1A): International AIDS Conference (IAC) and 
IAS conference abstracts were searched from July 2001 through July 2013. At the time of the search, only the most 
recent CROI conference (2014) database was searched because abstracts from past conferences were not 
electronically available. For ASLM, only 2012 conference abstracts were searched because at the time the 2014 
meeting had not yet occurred and previous conferences were not electronically available. We also searched 
reference lists to identify additional relevant literature. This process was repeated iteratively until no new citations 
were identified. Experts were also contacted to identify additional articles and gray literature reports. No geographic 
restrictions were placed on the search, but the review was limited to documents in English. 
 
Table 14.1A Search strategy and search terms 
 
Search strategy 
1. Database searching: PubMed, CINAHL, and EMBASE will be searching from January 1, 1990-July 9 2014 to 

identify relevant scientific articles.  

2. Conference abstracts:  International AIDS Conference (IAC), Conference on HIV Pathogenesis, Treatment, and 
Prevention (IAS), and Conference on Retroviruses and Opportunistic Infections (CROI) websites to identify 
conference abstracts. The IAC and IAS conference abstracts will be searched from 2001-present. For CROI, only 
the most recent conference (2014) will be searched as past conferences are inaccessible.  

3. Government and NGO websites: Médecins Sans Frontières, USAID, UNAIDS, WHO, CDC, AMREF, SEAD,  ASLM,  
FHI360, CHAI,  JHPIEGO, PSI and ICAP 

Search Terms 
1. (misclassif* OR error* OR “false positive” OR “false positives” OR “false negative” OR “false negatives” OR 

misdiagnos*) AND (test* or algorithm* or screen* OR diagnos*) AND (rapid OR “point of care” OR POC OR 
RDT) AND (“HIV” OR “Human Immunodeficiency Virus”) 

For searching electronic databases related to proficiency testing and external quality assessment of HIV testing 

algorithms involving RDTs, the following set of search terms will be used:  

(“proficiency testing” OR “external quality assessment”) AND (rapid OR “point of care” OR POC OR RDT) AND 
(HIV OR “Human Immunodeficiency Virus”)  

2. For conference abstract searching, more simplified search terms will be used due to the basic search capacity 

of databases. Multiple searches will take place, including searches on “misclassification,” “misdiagnosis” and 
other terms related to misclassification of HIV status. Additionally, abstracts will be searched using terms 

related to poor quality testing, quality assurance, and proficiency testing failure.  

3. For website searches, all available publications will be searched for reports, abstracts, studies, or articles related 

to HIV status misclassification, factors related to potential misclassification, and quality of HIV testing occurring 

in programmatic settings. 

 
 
Studies were eligible for inclusion if they included rates of HIV status misdiagnosis using algorithms involving at 
least two RDTs, reported factors related to potential misdiagnosis, or described issues related to the quality of HIV 
testing being implemented in programmatic settings (facility, laboratory or community-based) as well as sites 
reporting on results of external quality assessment schemes, such as proficiency testing. Potential causes of 
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misdiagnosis were extracted from studies using the following categories: test kits, operator error, testing strategy or 
algorithm, population characteristics, and testing sites.  
 
The primary summary of measure was the count of studies which reported one of the following errors: (1) 
clerical/technical error (defined as operator error in documenting and reporting information essential to a correct 
test result), (2) user error (defined as operator error collecting specimen, performing an HIV RDT or interpreting the 
test result), (3) cross-reactivity (defined as characteristics of the HIV RDT, of the population or of the geographic 
location that are related to incorrect test results); (4) incorrect/suboptimal testing strategy (defined as errors related 
to the order in which specific RDTs are used, also known as a testing strategy); and (5) poor management and 
supervision (defined as lack of active quality management systems). Secondary summary measures include: HIV-
positive misdiagnosis rates (number of false-positive tests reported over the number of HIV-positive tests reported 
and retested to confirm HIV status reports), (2) HIV-negative misdiagnosis rates (number of false-negative tests 
reported over the number of HIV-negative tests reported); and (3) sensitivity and specificity of the reporting testing 
algorithm (see full Tables 4a-4f and Table 5).  
 
We followed PRISMA reporting standards (see annex). The full electronic search strategy is available in the review 
protocol (see annex). Initial titles were screened by one investigator (VF) to determine eligibility. A second screening 
was then carried out by two reviewers (VF and ST). Final inclusion was determined by CJ, AS, and RB. All differences 
were resolved through consensus with VF, AS, CJ and RB. Data from all sources were extracted and placed into 
standardized forms by one reviewer (VF). A second reviewer (ST) verified data extracted. CJ and AS independently 
reviewed and finalized data for inclusion.  
 

14.3. Results 
Forty-two studies that addressed and reported factors potentially related to misdiagnosis were identified and 
included in this review (see Figure 14.1A, Table 14.2A and Table 14.3A). Studies were carried out in Brazil (n=2) (10, 
11), Cameroon (n=2) (12, 13), Cambodia (n=1) (14), the Democratic Republic of Congo (DRC) (n=1) (6), Ethiopia 
(n=2) (15, 16), Honduras (n=1) (17), Haiti (n=1), India (n=1), Kenya (n=1) (18), Malawi (n=2)(19, 20), Mozambique 
(n=1) (21), Nigeria  (n=2) (22, 23), South Africa (n=3) (24-26), Tanzania (n=3) (27-29), Uganda (n=4) (30-33), United 
Kingdom (n=1), USA (n=2), Zimbabwe (n=1) (34), and multi-country studies (n=13) (3, 8, 35-44). Sample sizes 
varied in unit of measure, including clients (n=20 range: 106 035 to 3), specimens (n=14, range: 9 419 to 34), health 
workers performing HIV testing (n=4 range: 3 835 to 39 personnel), sites where HIV testing was performed (n=8 
range: 602 to 38 sites) and six studies reported more than one unit of measure (see Supplementary Tables 3a-f and 
Table 14.4A). Forty-two studies occurred in a facility-based setting; the other two studies took place in the 
workplace (n=1) (34) in a field-based mobile-testing service (n=1) (32).  
 
Misdiagnosis of HIV-positive status  
Two studies, which evaluated the same HTS programme, conducted a retrospective audit to assess misdiagnosis of 
HIV status among individuals in HIV care and treatment programmes (6, 35). The first study, conducted in DRC, 
Burundi and Ethiopia reported multiple reasons which may have caused misdiagnosis including providers not 
following standard operating procedures, high workload and stress on testing providers, damaged test kits (i.e. 
“ruptured test kits”) and incorrect diagnosed using the result of a single assay (RDT or enzyme immunosassay (EIA)) 
rather than a full recommended testing strategy (35). Overall the rate of false-positive diagnoses was 2.6% in 
Burundi, 4.8% DRC—which was 10.3% in the first 5 months of retesting with a parallel testing strategy—and  4.7% 
in Ethiopia (35). The second study, conducted in DRC by the same group but over a different time period, reported 
a false-positive diagnosis rate of 10.5% in the first five months of re-testing and average of 10.3% misdiagnosis rate 
by the study end (6). The testing strategy used in this study consisted of two HIV RDTs conducted in parallel (6). 
Potential causes of misdiagnosis reported include the over-interpretation of weak reactive test results and possible 
cross reactivity due to HLA class II antigens directly modulating the immune response, on-with specific polyclonal 
B-lymphocyte antibodies (6).  
 
Misdiagnosis HIV-negative status 
Three studies reported rates of missed HIV infection where testing algorithms incorrectly identified HIV-positive 
individuals as HIV-negative (24, 27, 34). One study in South Africa, reported that 2% of patients who were later 
found to be HIV-positive (and not recently infected) had previously been diagnosed HIV-negative or HIV-
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inconclusive (with discrepant HIV test results) (24). The reported cause of these misdiagnoses was the testing 
strategy: the study used both serial and parallel two-assay testing strategies and the testing algorithm (24).  A 
second study, from Zimbabwe, reported 81% (547/674) of participants who were tested for HIV were HIV-negative; 
one of which was false-negative (34). It was reported that the cause of this false-negative was “user error” 
attributed to “slowly reactive” specimens both times the RDT was performed (34). The third study, from Tanzania, 
reported three false-negative cases, including a single case of a woman who was experiencing symptoms associated 
with HIV and several opportunistic infections and who tested HIV-negative but was in fact HIV-positive (27). The 
cause of this misdiagnosis, reported by the authors,  was late-stage HIV infection which can result in low levels of 
antibodies (27). 
 
Figure 14.1A Study selection process  

 

Records identified through 
database searching (n=958): 
n=902 related to misdiagnosis 
n=56 related to quality assurance  

 

Additional records identified 
through other sources 

(n=172) 

Abstracts identified and 
screened at first level (n=841) 

Abstracts screened at second 
level (n=292) 

Records excluded (n=549) 

Studies assessed for eligibility 
(n=269) 

Studies excluded (n=225) because: 
xDescribes individual assay 

performance characteristics or 
compare characteristics across 
rapid assays 

xReports false positive or false 
negative results for 1 RDT (not 
entire algorithm) and did not 
report possible causes of errors 
or misdiagnosis. 

xRelated to a study already 
included as primary  

xLiterature reviews related to HIV 
diagnostics, reasons for false 
positive test results, etc. 

xOther issues related to RDTs (e.g., 
cross-reactivity) 

xQuality assurance and testing 
guidelines 

x Did not report possible errors, 
poor quality testing or actual or 
potential misdiagnosis. 
 

Records excluded (n=23) 

Studies included in reviews 
(n=44) 

Duplicates removed 
(n=289) 
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Comparing HIV surveillance data to programme data  
Two studies reported on differences between data from on-site prevention of mother-to-child transmission 
(PMTCT) diagnostic testing and data from central-level testing done for antenatal care (ANC) sentinel surveillance 
sentinel surveillance in antenatal care (21, 41). One study identified substantial discrepancies across nine countries 
with generalized HIV epidemics—only 4/9 reported more than 90% agreement between results from PMTCT 
diagnostic testing and ANC sentinel surveillance (41). In Mozambique, on study compared HIV prevalence rates 
ascertained through different testing methods on the same population— testing as part of PMTCT programme 
compared with ANC sentinel surveillance data collected simultaneously (21). Over a two year period, it was reported 
that HIV prevalence was 14.4% from PMTCT testing and 15.2% from surveillance testing. In both studies the 
discrepancies were attributed to a multiplicity of factors, including: human error performing an EIA (used for 
surveillance) or HIV RDTs (use for PMTCT) (21), errors in interpreting test results (41), use of an inappropriate 
and/or two different testing strategies and algorithms in PMTCT and ANC surveillance (41), problems with stock 
management (use of exposed or expired test kits) (41) and poor record keeping (21, 41).  
 
Table 14.2A. Classification of included studies (n=44) 

Category Study Location 
Rates of HIV 
misdiagnosis  

Shanks et al. 2014 (35) DRC, Burundi, Ethiopia 
Klarkowski et al. 2009 (6) DRC 

Rates of HIV-1/HIV-2 
type misdiagnosis 

Tchounga et al 2014 (37) Burkina Faso, Cote d’Ivoire, Mali 

Evaluation of 
sensitivity and 
specificity of RDTs  

Aghokeng et al. 2009 (12) Cameroon 
da Costa et al. 2007 (10) Brazil 
Eller et al., 2007 (31) Uganda 
Galiwango et al. 2013 (13) Cameroon 
Klarkowski et al. 2013 (36) CAR, Congo-B, DRC, Ethiopia, Haiti, India, 

Ivory Coast, Myanmar, Uganda, Zimbabwe 
Martin et al. 2011(45) USA 
Mehra et al. 2014 (46) Northern India 
Stetler et al. 1998 (17) Honduras 
Viani et al. 2013 (44) USA and Mexico 

Evaluation of RDT-
based testing 
algorithms in research 
settings 

Baveewo et al. 2012 (30) Uganda 
Crucitti et al. 2011 (42) Benin; India; South Africa; Uganda; Karnataka, 

India 
Gray et al. 2007 (32) Rakai, Uganda 
Jentsch et al. 2012 (38) South Africa, Tanzania, Uganda, and Zambia   

Comparing 
surveillance testing 
strategies data to 
diagnosis (RDT-based) 
testing strategy 

Young et al. 2013 (21) Mozambique 
CDC unpublished, 2014 (41) low- and low-middle income countries 

(countries not specified) 

Potential misdiagnosis 
in low-income 
countries 

Government of Malawi Ministry of 
Health 2014 (19) 

Malawi 

Government of Malawi Ministry of 
Health 2014 (20) 

Malawi 

Focus on misdiagnosis 
of HIV-negative 
serostatus 

Bassett et al. 2011(24) South Africa 
Kahemeles et al. 2008 (27) Tanzania 
Matambo et al. 2006 (34) Harare, Zimbabwe 

EQA (proficiency 
testing) results 

Louis et al. 2013 (47) Haiti 
Manyazewal et al. 2013 (15)  Ethiopia 
Tegbaru et al. 2009 (16) Ethiopia 
Sushi et al. 2011 (48) India 

Quality issues Benzaken et al. 2014 (11) Brazil 
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Category Study Location 

discovered from EQA Cham et al. 2012 (39) 30 countries in Africa 
Plate et al. 2007 (3) 11 countries in Africa 
Iwe et  al. 2011 (22) Nigeria 
Kalou et al. 2012 (8) Uganda and Tanzania 
Kitheka et al. 2012 (18) Kenya 
Lali et al. 2010 (33) Uganda 
Ocheng et al. 2012 (28) Tanzania 

Factors related to 
potential misdiagnosis 

Boeras et al. 2011 (40) Lusaka, Zambia and Rwanda 
Granade et al. 2004 (49) USA 
Kanal et al. 2005 (14) Cambodia 
Learmonth et al. 2008 (43) 26 countries 
Sacks et al. 2012 (50) UK 
Wolpaw et al. 2010 (25) South Africa 

General quality issues 
from sites conducting 
HTS 

Adebayo et al. 2012 (23) Nigeria 
Mashauri et al. 2007 (29) Tanzania 
SEAD 2010 (26) South Africa 

 
Programme data  
In Malawi, following the retesting of people diagnosed HIV-positive before they enrolled in care or treatment, 7.7% 
(534/7,007) could not be conclusively diagnosed (19). A follow-up study also reported 4.3% (346/8,017) of 
individuals previously diagnosed HIV-positive could not be conclusively diagnosed (20). At the time of both studies 
it was reported that many sites where ART is initiated did implement retesting routinely (19, 20).  
 
Results from proficiency testing/external quality assessment schemes 
Three articles (15, 16, 47) reported results from external quality assessment (EQA) schemes (also known as 
proficiency testing) that compared with the assigned value (expected reference results). One study, from Haiti, 
reported that between across a six year period 92.0% (242/263) of laboratories participated in proficiency testing 
and that concordance ranged from 88% to 90% in 2006 and 2011 respectively. Declines in concordance of results 
were noted in 2008 and 2010 and were linked to health worker shortages that resulted from natural disasters (47). 
Two studies from Ethiopia reported good performance within proficiency testing schemes (15, 16). Overall 
agreement was high (between 95% and 100%)(15, 16). However, one study reported the concordance of results was 
lower in health centres than in district hospitals when HIV RDTs using capillary whole blood specimens were tested, 
87.5% (14/16) 93.8% (15/16) respectively (15). Other errors that caused incorrect results include the use of a 
tiebreaker strategy (15), health workers having difficulty interpreting weakly reactive test lines and stock-outs of 
reagents (16).   
 
Clerical errors 
Fourteen studies reported on clerical errors (8, 10, 14, 17, 18, 21, 22, 31, 33, 38, 41, 46, 48, 49). These did not always 
lead to misdiagnosis but report that errors did occur, such as poor recordkeeping including writing reports (14), 
data reporting problems, labelling and transcription mistakes (48) and specimen mix-ups could have result in 
misdiagnosis of HIV status. Poor record keeping, according to one study, resulted in nearly 30% of errors resulting 
in incorrect test status (33). Clerical errors were not always clearly defined in the studies reviewed, but noted as 
possible causes of incorrect test results and therefore HIV status (10).  
 
User error  
User error was reported as a potential cause of misdiagnosis in 21 studies (6, 10, 11, 13, 15, 16, 18, 26, 30, 32, 34, 
35, 39, 42, 43, 45, 47-50). User errors were defined as human errors by the operator such as incorrectly performing 
the test procedure or incorrectly interpreting test results, incorrect buffer volume, not following reading times, 
inaccurate reading time stated in the instructions for use and non-adherence to standard operating procedures (6, 
13, 16, 30, 32, 39, 42, 43, 48, 50). In some provinces in South Africa, it was reported that the average turnaround 
time for an HIV testing visit was four minutes whereas the first assay of the testing algorithm had a recommended 
minimum reading time of 15 minutes (26); other errors identified include users having difficulty performing the RDT 
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(48, 49)—particularly specimen collection (10, 15), the incorrect interpretation of results (6, 13, 16, 18, 30, 32, 39, 42, 
43, 45, 47, 50), and the use of a single assay testing strategy to issue a HIV-positive diagnosis (47).  
 
Eleven studies reported that users had difficulty interpreting weak reactive test results (i.e. faint test lines/bars) (6, 
13, 16, 30, 32, 35, 39, 42, 43, 45, 50). It was noted that some providers “over-interpreted” faint lines and were more 
likely to incorrectly assign an HIV reactive test result and therefore issue an incorrect HIV-positive diagnosis. A 
study which collected specimens from 26 countries used photographs of test lines/bands from RDTs to test the 
proficiency of laboratory technicians for reading and interpretation of test results and found that specimens with 
very weak dilutions of specimens containing HIV-1/2 antibodies were less accurately reported (43). A study from 
Uganda also found that the majority of false-reactive test results came from specimens that provided weak test 
lines/bands on one or more of the RDTs used (32). A study from the UK that assessed the visual depiction of false-
reactive and true positive readings reported that most false-reactive specimens had a fainter test line/band 
compared to true-positive specimens (50). Furthermore, both studies assessing misdiagnosis speculated that 
reported faint test lines as reactive on one or both of the RDTs contributed to the misdiagnosis of HIV infections (6, 
35).  
Table 14.3A. Reported factors related to poor quality HIV testing & potential misdiagnosis (n=44)7 

Category # 
Clerical/technical errors (e.g. mis-labelling, poor recordkeeping, clerical mistakes) (8, 10, 14, 17, 18, 
21, 22, 31, 33, 38, 41, 46, 48, 49) 

14 

User error (e.g. errors performing RDT or interpreting results, misapplication of buffer, inaccurate 
reading time and other human errors) (6, 10, 11, 13, 15, 16, 18, 26, 30, 32, 34, 35, 39, 42, 43, 45, 
47-50) 

21 

Cross-reactivity (e.g. antibodies from inter-current infection, environmental exposure to test 
components, HIV subtype, or late-stage AIDS) (6, 11, 12, 27, 32, 36, 40, 42) 

8 

Incorrect / suboptimal testing strategy or algorithm (e.g. tiebreaker testing strategy) (3, 6, 8, 10, 12, 
13, 18-20, 23, 24, 30, 31, 36-42, 44, 45) 

22 

Poor management and supervision (work load stress, staff shortages, lack of training, poor 
adherence to testing strategy or testing algorithm, substandard operating procedures, testing in 
window period) (8, 14, 16, 18-20, 23, 25, 26, 28, 29, 32, 33, 35, 39, 41, 42, 46, 47, 49) 

20 

 
Suboptimal testing strategy 
A testing strategy generically describes a testing sequence for a specific objective, taking into consideration the 
presumed HIV prevalence in the population being tested. Twenty-two reported using a suboptimal testing strategy 
that differed from WHO recommendations (3, 6, 8, 10, 12, 13, 18-20, 23, 24, 30, 31, 36-42, 44, 45). Five studies used 
a parallel testing strategy (13, 19, 20, 38, 44). Nine studies reported using a testing strategy known as a “tiebreaker” 
where a third assay is used to resolve discrepant results and rule in HIV infection (3, 10, 13, 30-32, 38, 40, 42). One 
study reported using a high prevalence testing strategy in what was most likely a low prevalence setting (i.e. where 
HIV prevalence of the population tested was under 5%) (45). Test results were mostly concordant (368/369) 
between  results from two consecutively reactive HIV RDTs with results confirmed using a Western blot; however 
there were  32 discordant results and two false-positives using the RDT-based algorithm alone (one client which 
was confirmed HIV-negative using Western blot and one client who received on the RDT-based algorithm and 
refused Western blot) (45).    
 
Seven studies reported a substantial level of false-positive test results and possible misdiagnoses as a result of 
using a tiebreaker (10, 30-32, 38, 40, 42). In Brazil, a tiebreaker was used three times, two of which led to a false-
positive test result (10). Two studies from Uganda that used a tiebreaker  report high false-positive rates of 43.7% 
(30) and 48.2% (32); one of which reported that 95.3% (123/129) of false-positives resulted from specifically using a 

                                                           
7 This table shows the proportion of included studies that reported errors within these select categories. Note 
since multiple studies report various factors related to poor quality testing and factors that could be related to 
potential misdiagnosis, this table does not add up to 100%.  
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tiebreaker (32). Three multi-country studies report false-positive rates of 8.7% (4/46) (42), 10.2% (55/537) (38) and 
45.9% (17/37) (40) when participants were incorrectly diagnosed HIV-positive using a tiebreaker.   
 
Cross-reactivity and characteristics of the individual undergoing testing   
Cross-reactivity related issues based on population and individual characteristics were reported in nine studies (6, 
11, 12, 27, 32, 36, 40, 42). Results for potential interactions could be biological due to antibodies from inter-current 
infections, adverse environmental exposure to assay components, HIV subtype, or interactions between test kits in 
an algorithm. One study suggested cross-reactivity between test kits within an algorithm led to final false-positive 
result (42).One study hypothesized that  cross-reactivity may cause weak reactive test results (32). Six studies (6, 11, 
27, 35, 36, 40) reported potential issues with RDTs interacting with  particular characteristics of the individual 
undergoing testing (6, 35, 36) including individuals with low levels of HIV-1/2 antibodies (11, 27)—particularly due 
to late stage HIV infection (27), and potential cross-reactivity or environmental exposure to test kits components 

(36, 40).   
 
Poor management and supervision  
Twenty studies reported poor management and supervision practices related to poor quality testing and potential 
misdiagnosis of HIV status (8, 14, 16, 18-20, 23, 25, 26, 28, 29, 32, 33, 35, 39, 41, 42, 46, 47, 49). Of these, 10 studies 
specifically reported on improper practices for management of supplies (8, 16, 26, 28, 29, 33, 35, 39, 41, 42). Errors 
that were specifically linked to misdiagnosis included the use of damaged RDT test kits (35); the use of damaged or 
expired kits (8, 33, 41, 42); stock outs (8, 26, 29, 33, 39, 41); the use of wrong RDT for HIV testing (28); and not 
using a timer nor the correct reagent with RDT selected (26). According to one study from Tanzania, an assessment 
of non-laboratory personnel competency identified that a syphilis RDT was being used incorrectly to test for an HIV 
infection (28). 
 
Errors related to poor management and supervision also include clients receiving HIV testing within the window 
period (32, 46), HIV testing performed by under-trained or ineligible staff (8, 23, 26, 28, 49), poor quality 
instructions for use (32), low levels of re-testing before ART initiation (19, 20), poor participation in EQA schemes 
(39), poor site-level supervision (18), lack of and poor adherence to standard operating procedures (14, 23, 25, 26, 
29, 33). Four studies also reported that user and/or clerical errors were linked to high workload and stress (8, 35, 39, 
47). An EQA scheme in Nigeria reported that over 40% of laboratory respondents had no training on HIV testing 
and only 33.3% of sites used an approved national testing algorithm (23). In South Africa, an assessment of 38 
facilities reported that compliance to standard operating procedures was very low and that out of all HIV testing 
events observed (n=265) only 3.4% were performed correctly (26). They reported common causes for incorrectly 
performing processes included: a deviation of staff roles; lack of necessary equipment, or lack of useable equipment; 
and inadequate training (26).   
 

14.4. Discussion 
This review found limited data on the magnitude of misdiagnosis of HIV status. The review only identified two 
studies that specifically reported the number of individuals who were actually HIV-negative but who had been 
misdiagnosed and enrolled in HIV-related care and treatment (6, 35). In both studies substantial loss to follow-up 
was documented and not all clients diagnosed HIV-positive were retested. Thus, it is possible that these rates are 
under-estimates and the actual level of misdiagnosis may be even higher than what was reported. Although none 
of the reviewed studies were able to determine and quantify the exact cause(s) of misdiagnosis, several provided 
hypotheses that attributed misdiagnosis to various factors. Three key factors emerged in this review: (1) poor 
management of supplies including the use of inappropriate, damaged or expired test kits, (2) user errors 
interpreting weak reactive test results and (3) the use of a “tiebreaker” testing strategy.  
 
Poor management of supplies appears in half (10/20) of studies reporting poor management and supervision. To 
ensure correct results, all staff providing HIV testing must be adequately trained and certified. In several studies this 
was not the case and ineligible providers were performing HIV testing services (26, 28). Training, including pre-
service, in-service and periodic refresher training is important to maintain and improve the quality of services, as 
well as participation in proficiency testing schemes. In this review the studies that participated in such programmes 
were able to monitor and track their performance and identify issues, including difficulty interpreting faint lines and 
health worker shortages that needed to be addressed to improve the quality of HIV testing. In addition to training 
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personnel and participating in external quality assurance, overarching management and supervision of sites is 
essential. Several studies reported user and clerical errors were a result of demanding workloads, burnout and high 
levels of stress (8, 35, 39, 47). Sites should routinely assess and manage their human resource planning to prevent 
and reduce staff shortages as much as possible.  
 
User error interpreting faint lines and weak reactive test results was also a common challenge identified, often 
leading to substantial levels of false-positive results. This issue has been reported and evaluated previously. 
Historically this issue has been well-documented and evaluated in the literature (32, 50); however the challenges 
and errors with over-interpretation persist. To address this issue specialized training for health workers may be 
needed, as well as work with manufacturers to improve instructions for use on the interpretation of faint lines and 
site-level standard operating procedures to guide health workers on how to handle faint lines when they occur.   
No assay or testing algorithm is perfect and false-positive and false-negative test results do occur and should be 
anticipated. However, this review highlights errors and practices that compromise the reliability test results; in 
particular the use of a tiebreaker testing strategy. Based on the studies reviewed, it appeared that a tiebreaker 
increases the likelihood of false-positive test results and possible misdiagnosis. Although our review did not 
examine possible cross-reactivity between assays used within an algorithm, this also may have contributed to false-
positive results. Since our search was completed, two more studies reported on the use of a tiebreaker strategy. In 
Ethiopia, a tiebreaker testing strategy resulted in 16 false positive diagnoses (PPV 92.7%, 95% CI: 88.4%-95.8%), 
compared to a serial testing strategy with 1 false positive diagnosis (PPV of 99.5% (95% CI 97.3%-100%)) (51). In a 
multi-country study among African adults, using a tiebreaker testing strategy with RDTs resulted in a poor 
sensitivity within the algorithm, ranging from 8.3%-43% (52).  
 
These results are concerning because out of 48 recent national policies reviewed, 30% recommend using a 
tiebreaker testing strategy (5). It is important that national programmes and policy makers select and use an 
appropriate testing strategy and validated testing algorithm. A tiebreaker testing strategy has never been 
recommended by WHO, but it appears to be common practice in many settings. To ensure that test results and HIV 
status are reported correctly it is important WHO recommendations emphasize re-testing people diagnosed HIV-
positive before they enrol in care and/or treatment. This is increasingly critical as more people are being offered 
immediate treatment without being clinically assessed.    
 

14.5. Limitations 
This review suffers from publication bias as it focused on identifying studies related to the misdiagnosis of HIV 
status in the published and gray literature, including information from programme evaluations. However, this 
information is often not publically available. To find additional information to corroborate the concerns regarding 
misdiagnosis we also reviewed available data external quality assessment (proficiency testing and on-site 
supervision) and studies reporting sensitivity and specificity HIV testing algorithms which also reported on causes of 
false-positive and false-negative results. Nevertheless, there are several limitations to this review.  
 
This review was limited to the English language and therefore may have missed reports in other languages. 
Because of the heterogeneity of studies we were unable to assess the quality of studies more rigorously, as reports 
were all observational and no the primary outcome for most studies reviewed. Likewise, because the review was 
designed to identify reports on misdiagnosis it is possible that studies only reporting on errors and quality of HIV 
testing may have been missed. While some reports of cross-reactivity were identified in this review, we focus on 
human errors and quality system failures. Other reviews exist and provide more details information on such issues 
(53). Furthermore, we did not identify or examine reports of incorrect test results or misdiagnosis of HIV status due 
to testing people exposed to ARV drugs, e.g. ART, pre-exposure prophylaxis or post-exposure prophylaxis.  
 

14.6. Conclusion 
The paucity of data regarding the magnitude of misdiagnosis within HIV testing programmes does not make it 
possible to determine whether misdiagnosis is not reported because it is negligible or because it is not monitored. 
Nevertheless, our review suggests that there are many potential factors and practices which could contribute to 
misdiagnosis and insufficient attention is given to quality assurance in many settings.   
The consequences of misdiagnoses are serious on an individual and public health level. Ensuring the quality of HIV 
testing services and that HIV diagnoses are correct is an urgent priority. Any site providing HIV testing must have 
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quality management systems to minimize the risk of incorrect test results and to identify and correct misdiagnoses 
if they occur. Without such provisions there is a risk the many successes of national programmes and the HIV 
response as a whole could be compromised and undermined. With the momentum to increase diagnosis of people 
with HIV and link them to care and treatment, a parallel push to improve quality and prevent misdiagnosis is 
essential.  
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Abstract HIV self-testing (HIVST) is an emerging HIV
testing strategy intended to address challenges of increas-

ing access to preliminary knowledge of serostatus. It offers

the potential for tests and testing to reach more people than
previously possible, including those who do not seek test-

ing in facilities. With approval of an HIV self-test kit in the

USA, increasing evidence from public pilot programs in
sub-Saharan Africa showing high acceptability and feasi-

bility, and evidence of the informal sale of rapid HIV test

kits in the private sector, options for individuals to access
HIV self-testing, as well as consumer-demand, appear to be

increasing. More recently WHO and UNAIDS have

explored self-testing as an option to achieving greater HIV
testing coverage to support global treatment targets.

However, for resource-limited settings, technological

development, diagnostic device regulation and quality
assurance policies are lagging behind. This commentary

will examine regulatory and policy issues with HIVST,

given its increased prominence as a potential part of the
global HIV/AIDS response.

Keywords HIV ! Testing ! Self testing ! VCT ! Policy !
Regulation ! Diagnostics ! Rapid test ! HTC

HIV Self-Testing: Policy Context and Use

Increasing access to HIV testing and counselling (HTC)

remains a priority for global HIV programming, critical for
meeting prevention and treatment targets [1–3]. Through a

combination of facility- and community-based approaches,

an estimated 118 million people tested for HIV across 124
low- and middle-income countries in 2012 [4]. Still, fewer

than half of people living with HIV (PLHIV) in Africa are

aware of their status; with two million new infections
yearly, many remain undiagnosed and at increased risk for

morbidity, mortality and onward transmission [4]. Rapid
HIV diagnostic tests (RDTs) are critical tools for increasing

access to testing and knowledge of HIV sero-status, which

many countries have utilized to scale-up HTC access and
uptake. The use of RDTs by individuals who want to test

themselves and interpret their results in private, through

HIV self-testing (HIVST), is an emerging strategy that
offers the potential to reach more people than previously

possible, including those who do not present at health or

community facilities for HIV testing [5]. While non-HIV
self-testing has been introduced successfully for other dis-

eases and conditions [6], HIVST in resource-limited set-

tings presents some unique potential challenges and risks, as
well as substantial opportunities for testing expansion.
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Currently most HIV RDTs are intended for use only by

trained healthcare providers. Because results provided by
these diagnostic devices have both serious individual and

public health implications, and potential for harm due to

false results (e.g. increased transmission, unnecessary
treatment through false or unconfirmed positive results,

non-access to treatment), HIV RDTs have been classified

as ‘‘high risk devices’’. As such, they must meet minimum
performance standards, and diagnoses are made only

through validated, multi-test algorithms [2, 7]. Neverthe-
less, benefits of HIVST within specific settings and popu-

lations have now been documented in literature reviews [8–

10], pilot studies [11–13], meeting reports [14], technical
updates [15], and interim data and research [16–18].

Governments and policy makers must now play a key

role in considering both the potential benefits and harms
that may result from HIVST; and where HIVST is adopted,

develop systems to monitor and regulate the sale, distri-

bution and use of diagnostics intended for HIVST. The
success of HIV self-testing efforts will require maximizing

benefits while minimizing harm, and involve regulations

stemming from legal systems that establish diagnostic
standards and provide authority and context to imple-

ment responsible policies; and national health policies

which, within the confines of medical device regulation,
should guide and inform HIV self-testing implementation

in both the public and private sectors (see Table 1).

HIVST policies and HIVST RDT regulation will clearly
be informed by the increasing evidence-base. Pilot studies

in Malawi and Kenya have demonstrated generally high

acceptability among health workers and the general popu-
lations [11, 12], along with high accuracy of self-testing

with HIV RDTs that use oral fluid, when combined with a

demonstration step and illustrated instructions [11, 16, 17].
In the USA, France and Australia, acceptability of targeted

HIVST is reportedly high among men who have sex with

men [19–21]. There have been only limited studies on
unsupervised HIVST in resource-limited settings [8, 12].

One South African study of unsupervised/uninstructed self-

testing among health care workers found low sensitivity
(66.7 %) [22]. Another South African study reported high

accuracy using a fingerstick HIVST kit with tailored

instructions for use among rural and urban men and women
with minimal education in KwaZuluNatal, where 99 % of

participants received a valid result, with a sensitivity of

97.4 % (95 % CI 86.47–99.57 %) [23]. The positive find-
ings of many of these studies will lead to increasing calls

for implementation; as technologies come online, testing

regulation and policies will need to be adapted.
At present, self-testing and self-tests mean different

things in different countries. Implementation approaches to

HIVST and existing policies are diverse. Access to RDTs
varies, with some countries having no policies or legal/

regulatory uncertainty on how policies apply to HIVST, to

others with open access to consumers in the private sector,

such as the USA (see Table 2) [14]. Increasingly, self-
testing is also occurring through the private sector in

resource-limited countries, where professional-use RDTs

are varyingly packaged and sold directly to consumers
[24]. This corresponds with high-utilization of private-

sector HIV services for HIV testing and treatment [25, 26].

However, these services are often unregulated and not
covered within national HIV policies, and the ability of

governments to ensure appropriate, quality RDTs is lim-

ited. Despite or because of this absence of regulation, RDT
distribution continues through pharmacies, Internet sales,

groceries and other businesses [24, 27–29]. With this cross-

section of studies, pilot programs and reports of informal
self-testing, HIVST implementation, interest and access

appear to be expanding. As countries explore the benefits

and risks of these multiple approaches to HIVST, due
consideration should be given to the availability of quality

RDTs and HIVST kits that meet international and national

standards for testing in the intended populations in con-
junction with any proposals of HIVST policy.

Regulatory and Policy Issues with HIVST: Balancing
Risks and Benefits

HIV self-testing was recently defined by WHO as a process

in which individuals being tested conduct the testing pro-

cess, collect the specimen, run the test, and read and
interpret the result [14, 15]. And for medical devices

generally, WHO has articulated seven principles for

effective regulation [30], all equally relevant for HIV self-
testing devices, including: protection of public heath and

safety; assurance to access to valuable new technologies;
science-based regulatory decision-making; effective rule of

Table 1 Definitions: regulatory authority and health policy

Regulatory authority is a government body or other entity that
exercises a legal right to control the use or sale of medical
devices within its jurisdiction, and that may take enforcement
action to ensure that medical products marketed within its
jurisdiction comply with legal requirements [7, 49]

Regulatory capacity may be considered a given country’s ability to
control the quality, safety and efficacy of medicines and medical
devices circulating on their markets or passing through their
territories [50]

Health policy refers to decisions, plans, and actions that are
undertaken to achieve specific health care goals within a society.
An explicit health policy can achieve several things: it defines a
vision for the future which in turn helps to establish targets and
points of reference for the short and medium term. It outlines
priorities and the expected roles of different groups; and it builds
consensus and informs people [51]
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law; government prescribed rules; assurance of device

safety; and communication of information on risks.

Country contexts, including its prevalence, will influence
governments’ determinations about enacting effective

regulation of HIVST devices. Australia and the US provide

two contrasting regulatory examples. In Australia, a
country with a sophisticated regulatory environment, HIV

self-testing is not currently legally supported as any HIV

testing requires ‘‘appropriate level of interaction (with) a
suitably qualified health professional’’ [31]. By contrast, an

HIVST kit was made available in the United States in 2012

with the U.S. Food and Drug Administration (FDA)’s
approval of the OraQuick" In-Home HIV Test [32, 33].

This was the first complete, over-the-counter diagnostic

test system for an infectious disease approved in the USA
for consumer-use [34, 35]. A key aspect of the approval

process was a risk–benefit model, finding that 4,000 new
infections could be averted and 44,000 people would learn

their HIV status in the first year of introduction [32, 33]. A

similar approach was implemented in 2014 in the United
Kingdom and is planned for France [36, 37].

The FDA approval has generated interest globally in

making similar devices available in resource-limited set-
tings. However, this approval was based on a test specifi-

cally designed for consumer-use in a U.S. market, with its

design and performance validation based on U.S. popula-
tion studies. Thus, the safety and effectiveness of this RDT

in populations outside the US needs to be determined, and

risk–benefit profiles would likely differ in resource-limited
settings and those with higher HIV prevalence rates.

Moreover, regulatory systems for diagnostics in many

African countries tend to be weak and not every country has
a regulatory body overseeing medical devices [38–41]. A

2002 WHO survey found that 42 out of 86 resource-limited

countries surveyed reported having medical device regula-
tions, and 11 out of 15 African countries had no regulatory

structure for diagnostic devices [42]. Still, millions of rapid

HIV tests are conducted through the public health sector
annually within existing national policy frameworks, often

supported by quality mechanisms such as WHO diagnostic

pre-qualification and Ministry of Health validation of test
kits [2, 4]. For countries considering the approach, HIVST

will benefit from clear regulations and policies that ensure

appropriate test kits are brought to market and quality will
be ensured. And although HIVST regulatory efforts and

policies in most resource-constrained countries are nascent,

country activities around HIVST is evident:

• In Kenya, responding to demand and informal use of

HIV RDTs for self-testing among healthcare workers
and increasing availability of oral fluid RDTs, the 2008

National HTC guidelines incorporated a policy specific

to HIV self-testing [43]. Criteria for approval of RDTs
for self-testing include: (1) evaluation and approval of

the test in Kenya; (2) storage and quality control

standards; (3) pharmacist training and approval to
dispense, counsel, and demonstrate use to clients; and

(4) making accessible follow-up and referral services,

including services for confirming positive test results.
Despite inclusion of HIVST in policy for the general

Table 2 Selected country policies on HIV self-testing

Country HIV self-testing policy,
guidance or law

Access restrictions

Australia [52] Currently not legal Explicitly restricted use
to only health
professionals

Botswana Currently not legal—
stated in Sept 2013
policy

Public Health Bill 2013
restricts use to health
professionals

Kenya [43] Legal since 2008;
included in National
HTC Policy

Nationally approved
tests only; vendor
training and instruction
are required

Hong Kong
[53]

Currently legal Only the US FDA
approved kit is
approved; the
government provides
information on self-
testing and information
on a general free
hotline

Namibia [24,
28]

No specific guidelines,
laws or policies,
although RDTs are
regulated as medical
devices. Private sector
appears unregulated

Private sector appears
unregulated

France [37] Legal to purchase
approved HIV self-test
kits planned in 2014

National regulatory
approval of self-test
kits;

United
Kingdom
[36]

Legal to purchase
approved HIV self-test
kits

National regulatory
approval of self-test
kits; not available
HIVST kits in the
market

United States
[32, 35]

Legal to purchase
approved HIV self-test
kits since July 2012

National regulatory
approval of self-test
kits; Currently
approved kit is for age
17 and over

South Africa
[27]

Currently legal for
HIVST kits to be
accessed through some
stores and the internet
but not in pharmacies

No clear regulatory
policies on the quality
of available HIVST
kits

Multilateral—
WHO [21,
54]

Currently no normative
guidelines and no
RDTs intended for
self-testing have been
pre-qualified
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population, implementation in the pubic sector has been

limited.

• In South Africa, national policies permit HIV RDTs to
be sold over the internet and in some stores, but not in

pharmacies, and effective regulation of RDTs is

difficult [27]. Concerns exist regarding informal HIV-
ST and questions around the accuracy, interpretability,

usability, and quality of available HIV RDTs designed

for professionals but sold to consumers for HIV self-
testing. Such limitations have solicited response and

advocacy from the South African HIV Clinician’s

Society, which in 2012 requested that policy limiting
the sale of HIV RDTs over-the-counter be amended

[44]. South Africa is currently reviewing their existing

policies and may develop additional policies and
regulations to support sale in pharmacies.

• In Namibia, there is evidence of demand and sale of

clinical-use HIV RDTs in private sector pharmacies at
low levels relative to overall numbers tested, neverthe-

less, sales volumes may be expanding; two distributors

reported increased RDT volumes sold between 2011
and 2012 (45 and 72 % increases, respectively) [5].

While HIV self-testing is not addressed in the National

HIV Strategic Framework, there are legal frameworks
that regulate diagnostic devices. However, these are not

currently applied to the private sector. Currently the

Government of Namibia is working to develop specific
policies addressing HIVST.

Future Directions: HIV Rapid Diagnostics and Self-
Testing

The WHO has emphasized that ‘‘the use of rapid tests for

HIVST requires a regulatory framework that ensures

quality diagnostics that give accurate results in the hands of
the intended user(s)’’ and that while HIVST shows much

promise, regulations and policies still require adaptation [5,

14]. Regulatory processes will need updating for new
technologies and expansions of intended-use. Strengthen-

ing regulatory infrastructures and assisting with policy

development and decision-making related to the evalua-
tion, sale or introduction of HIV rapid diagnostic tests

intended for use by consumers should be a priority [42].
The US FDA provides one example for regulation of

self-testing technology, where diagnostics are legally reg-

ulated in both public and private sectors. While the medical
device regulatory infrastructures of many resource-limited

countries remains weak, effective regulatory frameworks

may yet be established to guide policy development related
to the use HIV RDTs for self-testing and contribute to an

environment where appropriate testing platforms intended

for consumer use are made available [42]. Given the high

acceptability, increasing global interest, and potential

public health benefit in expanding HIVST, there are spe-
cific regulatory and policy domains that should be

addressed globally and at the country level:

Regulatory Oversight

To support the quality of HIVST and associated RDTs
countries should, based on WHO frameworks, consider

supporting the following elements [45]:

• Ensure that all importation, exportation, wholesale and

distribution establishments for RDTs are licensed

• Before HIVST RDTs are marketed or programmed,
consider and assess their quality, safety and efficacy for

their intended-use

• Monitor the quality and safety of diagnostics on the
market to prevent harmful, substandard and counterfeit

devices from reaching the public
• Monitor advertising and promotion of these devices,

and provide independent information on their rational

use to the public and professionals
• Post-marketing surveillance to monitor the ongoing

quality of tests sold, and laws that prevent low quality

tests from entering the market
• Develop policies and systems for corrective action

For countries with limited capacity to control the qual-

ity, safety and efficacy of HIVST, assessments of the
medical device regulatory systems may identify gaps and

needed frameworks to regulate the use and sale of HIVST

in the public and private sectors. Countries should work
towards consistent implementation of essential regulatory

functions, based on the key provisions of the existing legal

frameworks, addressing regulatory system strengthening
needed to support HIVST. Efforts at strengthening man-

agement structures, technical regulatory expertise and

physical resources may be needed, in addition to moni-
toring mechanisms of OTC sale of test kits. There is also a

role for regional regulatory-strengthening initiatives that

support regulation of diagnostics, and international and
donor quality assurance processes that inform procurement

decisions in evaluating self-testing RDTs [46–48].

Diagnostic Technology Assessment and Policy

Development

National disease control programs should assess RDTs for

self-testing as intended for implementation (e.g. through
supervised self-testing, or open access) and consider their

strategic placement to maximize the health-impacts and

minimize risks. HIVST policy development will depend on
considerations that include effectiveness, and since HIV

self-test kits may have different performance characteristics

AIDS Behav (2014) 18:S415–S421

123

Author's personal copy

323



in different populations, validation of RDTs may be needed

for diverse groups of ‘‘intended users’’ within countries,
regions and even settings, and both public and private

sectors should be considered. Risk–benefit modeling may

be an important component of an evaluation, informing
what test performance is acceptable. Policies should clarify

where and by whom an HIV test can be performed or

interpreted, requirements for face-to-face counseling, and
how HIVST relates to national algorithms. Developing

national models to estimate these parameters are important
priorities. Additionally, considerations will include deter-

mining whether the HIV self-tests are made formally

available through the private sector or restricted to HIV
programs with integrated counselling and self-test training/

instruction.

Implementation

Building on a national policy/regulatory framework devel-
oped establishing HIVST, implementation will involve the

development of training modules for the public and private

sectors, establishment of quality assurance systems, moni-
toring and evaluation (including of adverse outcomes), and

support for linkage to additional testing, care and treatment.

Additional implementation issues include:

• Building an evidence-base on optimal operational

approaches and use to include feasibility studies and
impact evaluations to inform approaches that maximize

benefit and minimize harm [55]

• Increased numbers of preliminary reactive self-test
results may increase demand for HTC and care/

treatment; health systems must accommodate increased

utilization
• Ethical issues that accompany HIV self-testing require

attention, including coercive testing

• The role of public/private partnerships in sustainable
approaches to HIV programs should be clarified

• Opportunity to leverage expertise and experience of

other countries in the region on these and related issues
• Potential replacement of HTC with HIVST could lead

to increased prevalence in certain populations and

settings, from false-negative results [56]

Industry Engagement

Efforts are needed to engage the HIV diagnostics industry

and other stakeholders to establish optimal target product
profiles and minimum performance characteristics for

RDTs intended for self-testing use in resource-limited

countries. Harmonizing ‘‘minimum standards’’ of self-test
devices for diverse populations will be critical, as well as

engaging with manufacturers in optimizing HIV self-test

kit design to meet these minimum performance standards

for intended populations.

Conclusion

HIVST offers the opportunity to expand HIV testing,

allowing individuals to test themselves and providing
preliminary knowledge of HIV sero-status. HIV RDTs are

considered ‘‘high-risk’’ diagnostic devices and results
obtained by intended users can have significant implica-

tions for an individual’s health and HIV transmission.

Broadly, it’s recognized that increased access to testing can
contribute to attaining public health goals, and HIV self-

testing is an innovative strategy to expanding access. Pilot

studies globally have documented high HIVST accept-
ability. Additionally, there is demonstrated demand for

access to RDTs for self-testing in the private sector. If

HIVST is to expand, regulatory frameworks supporting
appropriate HIVST devices and self-testing implementa-

tion policies are both needed, and equally important.

Device regulation and clear policies should precede
implementation. As countries consider the risks, benefits,

feasibility and acceptability of introducing HIVST, ensur-

ing appropriate, safe, and effective diagnostics that meet
defined standards in the hands of intended users should

ensure maximal benefit and minimal risk to public and

individual health. For self-testing devices, the regulatory
processes needed to achieve these aims may leverage

existing systems regulating devices and/or require further

systems, development, and investment. Policies guiding
HIVST implementation should be harmonized with diag-

nostic device regulation. Evidence and experience around

non-HIV home diagnostics that have proven effective
(while for conditions and diseases more benign than HIV)

may help inform approaches to policies, regulation,

research and evaluation. Short-term strategies that include
broad stakeholder engagement to ensure appropriate and

quality tests, and quality assurance processes that support

HIVST should be complemented with country readiness
assessments around the conditions of their possible intro-

duction. Longer-term strategies for strengthening country

regulatory capacity for HIV diagnostics, including self-test
RDTs continue to be needed. While questions remain

regarding the programmatic implementation of HIV self-

testing and its impacts, the approach has a great potential—
with safeguards in place—to significantly increase access

to HIV testing, and support global goals around

HIV treatment, care and prevention.
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Abstract

Background: Effective national and global HIV responses require a significant expansion of HIV testing and counselling
(HTC) to expand access to prevention and care. Facility-based HTC, while essential, is unlikely to meet national and global
targets on its own. This article systematically reviews the evidence for community-based HTC.

Methods and Findings: PubMed was searched on 4 March 2013, clinical trial registries were searched on 3 September 2012,
and Embase and the World Health Organization Global Index Medicus were searched on 10 April 2012 for studies including
community-based HTC (i.e., HTC outside of health facilities). Randomised controlled trials, and observational studies were
eligible if they included a community-based testing approach and reported one or more of the following outcomes: uptake,
proportion receiving their first HIV test, CD4 value at diagnosis, linkage to care, HIV positivity rate, HTC coverage, HIV
incidence, or cost per person tested (outcomes are defined fully in the text). The following community-based HTC
approaches were reviewed: (1) door-to-door testing (systematically offering HTC to homes in a catchment area), (2) mobile
testing for the general population (offering HTC via a mobile HTC service), (3) index testing (offering HTC to household
members of people with HIV and persons who may have been exposed to HIV), (4) mobile testing for men who have sex
with men, (5) mobile testing for people who inject drugs, (6) mobile testing for female sex workers, (7) mobile testing for
adolescents, (8) self-testing, (9) workplace HTC, (10) church-based HTC, and (11) school-based HTC. The Newcastle-Ottawa
Quality Assessment Scale and the Cochrane Collaboration’s ‘‘risk of bias’’ tool were used to assess the risk of bias in studies
with a comparator arm included in pooled estimates.

117 studies, including 864,651 participants completing HTC, met the inclusion criteria. The percentage of people offered
community-based HTC who accepted HTC was as follows: index testing, 88% of 12,052 participants; self-testing, 87% of
1,839 participants; mobile testing, 87% of 79,475 participants; door-to-door testing, 80% of 555,267 participants; workplace
testing, 67% of 62,406 participants; and school-based testing, 62% of 2,593 participants. Mobile HTC uptake among key
populations (men who have sex with men, people who inject drugs, female sex workers, and adolescents) ranged from 9%
to 100% (among 41,110 participants across studies), with heterogeneity related to how testing was offered. Community-
based approaches increased HTC uptake (relative risk [RR] 10.65, 95% confidence interval [CI] 6.27–18.08), the proportion of
first-time testers (RR 1.23, 95% CI 1.06–1.42), and the proportion of participants with CD4 counts above 350 cells/ml (RR 1.42,
95% CI 1.16–1.74), and obtained a lower positivity rate (RR 0.59, 95% CI 0.37–0.96), relative to facility-based approaches. 80%
(95% CI 75%–85%) of 5,832 community-based HTC participants obtained a CD4 measurement following HIV diagnosis, and
73% (95% CI 61%–85%) of 527 community-based HTC participants initiated antiretroviral therapy following a CD4
measurement indicating eligibility. The data on linking participants without HIV to prevention services were limited. In low-
and middle-income countries, the cost per person tested ranged from US$2–US$126. At the population level, community-
based HTC increased HTC coverage (RR 7.07, 95% CI 3.52–14.22) and reduced HIV incidence (RR 0.86, 95% CI 0.73–1.02),
although the incidence reduction lacked statistical significance. No studies reported any harm arising as a result of having
been tested.

Conclusions: Community-based HTC achieved high rates of HTC uptake, reached people with high CD4 counts, and linked
people to care. It also obtained a lower HIV positivity rate relative to facility-based approaches. Further research is needed to
further improve acceptability of community-based HTC for key populations. HIV programmes should offer community-
based HTC linked to prevention and care, in addition to facility-based HTC, to support increased access to HIV prevention,
care, and treatment.

Review Registration: International Prospective Register of Systematic Reviews CRD42012002554
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Introduction

HIV is a leading cause of morbidity and mortality globally [1].
Despite considerable progress in controlling the epidemic, there
were approximately 2.2 million new HIV infections, 1.7 million
HIV-related deaths, and 34.2 million people with HIV
worldwide in 2011; 1.5 million of these new HIV infections,
1.2 million of the HIV deaths, and 23.5 million of the people
living with HIV were in Africa [2]. Given the urgency to act on
the epidemic, all United Nations member states agreed to
achieve the following HIV targets by 2015: (1) reduce sexual and
parenteral HIV transmission by 50%, (2) eliminate vertical HIV
transmission, (3) reduce tuberculosis deaths among people with
HIV by 50%, and (4) deliver antiretroviral therapy (ART) to 15
million people [3]. Achieving these targets will require people at
risk of HIV to learn their status and link to prevention and care
services.

In an effort to expand access to prevention and care services,
World Health Organization (WHO) guidelines recommend
provider-initiated HIV testing and counselling (HTC) for all
people seen in all health facilities in generalised epidemics (i.e.,
antenatal HIV prevalence $1%) and in specific facilities in
concentrated epidemics [4]. While provider-initiated HTC pro-
grammes have been successful in identifying previously undiag-
nosed individuals in generalised epidemics, they may not reach all
people at risk of HIV acquisition [5,6]. Indeed, the latest
Demographic and Health Surveys from 29 sub-Saharan African
countries, representing approximately half of the global burden of
HIV, indicate that only 15% of adults received results from an
HIV test in the previous year [7]. This low coverage is recognised
as a critical barrier to scaling up HIV prevention and care
interventions. Furthermore, people living with HIV are often
diagnosed late in the course of their disease, resulting in avoidable
morbidity, mortality, and transmission of the virus. [8].

The reasons for the current low coverage of HTC are various
and include service, patient, and demographic barriers [9,10].
For example, in generalised epidemics women have higher rates
of testing than men and adolescents, perhaps because of their
contact with reproductive and antenatal health services [7].
Implementation of provider-initiated HTC guidance remains a
priority for countries. However, because many people have
limited contact with healthcare providers, HTC provision in
health facilities alone is insufficient to achieve national and global
targets. Although previous research has reviewed home-based
HTC [11,12], the impact of all community-based HTC
approaches has not been systematically reviewed. The objective
of this study was to systematically review all community-
based HTC approaches to inform global and national HIV
programming.

Methods

Conduct of Systematic Review
This systematic review was conducted in accordance with the

PRISMA statement using a pre-defined protocol (International
Prospective Register of Systematic Reviews identification num-
ber: CRD42012002554; Text S1 and Protocol S1) [13,14]. The
PubMed database was searched on 4 March 2013, and Embase
and WHO Global Index Medicus were systematically searched
on 10 April 2012, without language, geographic, publication,
date, or any other restrictions. In addition, the WHO Interna-
tional Clinical Trials Registry Platform, the Cochrane Central
Register of Controlled Trials, the International Standard
Randomised Controlled Trial Number Register, and Clinical-
Trials.gov were systematically searched without language, pub-
lication, or date restrictions on 3 September 2012. Experts in the
field were contacted to identify unpublished research and
ongoing studies, and bibliographies of relevant studies were
screened.

Study Definitions
Community-based HTC was defined as HTC outside of health

facilities. Facility-based HTC approaches were defined as those in
healthcare sites (e.g., health facilities, hospitals, and fixed, stand-
alone voluntary counselling and testing sites). Eleven different
community-based HTC approaches were reviewed in this study:
(1) door-to-door testing (systematically offering HTC to homes in a
catchment area), (2) mobile testing for the general population
(offering HTC via a mobile HTC service in areas visited by the
general public, such as shopping centres, transport hubs, or
roadside restaurants), (3) index testing (offering HTC to household
members of people with HIV and persons who may have been
exposed to HIV such as spouses, sexual partners, or children of
people with HIV); (4) mobile testing for men who have sex with
men (MSM), (5) mobile testing for people who inject drugs
(PWID), (6) mobile testing for female sex workers (FSW), (7)
mobile testing for adolescents, (8) self-testing, (9) workplace HTC,
(10) church-based HTC, and (11) school-based HTC.

Several outcomes were analysed in this study. Uptake was
calculated by dividing the number of individuals accepting HTC
by the number of individuals offered HTC. The proportion of
first-time testers was calculated by dividing the number of people
reporting receiving their first HIV test by the total number of
people tested. The proportion of participants with a CD4 count
greater than 350 cells/ml was calculated among participants with
HIV who had their CD4 count measured. Two steps of the
retention continuum were assessed: (1) CD4 measurement
(among all participants found to have HIV) and (2) initiation of
ART (among participants eligible per national guidelines). In
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studies with a comparator arm, the HIV positivity rate was
calculated by dividing the number of individuals found to be HIV
positive by the number of individuals tested. HTC coverage was
calculated by dividing the number of people tested by the total
number of people living in the catchment area for the
community-based HTC approach. HIV incidence was calculat-
ed by dividing the risk of infection in communities with access to
community- and facility-based HTC by the risk of infection in
communities with access to only facility-based HTC. Some of the
outcomes were not independent. For example, the number of
people tested was the denominator for the HIV positivity rate
and first-time testers and also the numerator for HTC coverage.
Moreover, the number of people living with HIV was the
numerator for the HIV positivity rate and also the denominator
for calculating the first step of the retention continuum (CD4
measurement). The cost per person tested was approximated by
dividing the economic costs incurred during HTC in studies by
the total number of people tested. Costs were adjusted for
inflation from the year the costs were estimated to 2012 United
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Figure 1. Flow of information through different phases of the
review.
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States dollars using the US Bureau of Labor Statistics’ inflation
calculator [15].

Search Strategy and Selection Criteria
The search strategies (Table S1) were designed with the

assistance of a librarian to identify studies including community-
based HTC. Following recommendations from PRISMA,
eligibility criteria were based on key study characteristics:
population, intervention, comparator, outcome, and design
[13]. Specifically, studies were included when (1) the study
population included people in generalised, concentrated, or low-
level HIV epidemics; (2) the intervention was community-based
HTC offered in combination with a background of facility-based
HTC; (3) the comparator was facility-based HTC; (4) the
outcome(s) included uptake, proportion of people reporting
receiving their first HIV test, CD4 value at diagnosis, rates of
linkage to care, HIV positivity rate, HTC coverage, HIV

incidence, or cost per person tested; and (5) the study design was
a randomised trial or observational cohort study. Given the lack
of comparative studies for community-based HTC, studies
without a comparator arm were also included if they met the
remaining eligibility criteria.

A. B. S., N. F., and O. A. independently screened the abstracts
of all articles identified via the literature database searches and
then compared the full texts of all articles selected during screening
against the inclusion criteria. Disagreements were resolved by
discussion. J. S. R. and A. K. S. repeated the same process for the
clinical trial registries.

Data Extraction
A. B. S., J. S. R., and A. K. S. completed the data extraction of

characteristics of study participants, community-based testing
approaches, outcomes, and quality assessment using a standard-
ised extraction form.

Table 2. Percentage of clients received as couples in community-wide testing efforts.

Study (Testing Approach) Country Year
Number Tested as a
Couple

Number
Tested

Percent Tested as
a Couple

Sweat (facility-based) [23] Thailand 2007 1,472 2,721 54.1%

Sweat (mobile) [23] Thailand 2007 2,574 10,464 24.6%

Tumwesigye (door-to-door) [74] Uganda 2007 35,634 264,966 13.4%

Sweat (facility-based) [23] Zimbabwe 2007 61 610 10.0%

Naik (door-to-door) [70] South Africa 2010 458 5,086 9.1%

Lugada (mobile) [56] Kenya 2008 3,296 47,173 7.0%

Sweat (facility-based) [23] Tanzania 2007 24 685 3.5%

Sweat (mobile) [23] Zimbabwe 2007 223 6,579 3.4%

Sweat (mobile) [23] Tanzania 2007 54 2,832 1.9%

doi:10.1371/journal.pmed.1001496.t002

Figure 2. Pooled uptake of community-based HTC approaches. Bars indicate 95% CIs.
doi:10.1371/journal.pmed.1001496.g002
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Quality Assessment
The Newcastle-Ottawa Quality Assessment Scale was used to

assess bias in studies with a comparator arm included in pooled
analyses [16]. This scale rates studies based on eight criteria in
three sources of bias. We modified this scale to remove one
criterion, demonstration that the outcome of interest was not
present at the start of study, since a previous HIV test may not

affect all the outcomes analysed in this article. The Cochrane
Collaboration’s ‘‘risk of bias’’ tool was used to assess bias in
randomised trials with a comparator arm [17].

Statistical Analyses
Outcome proportions from studies meeting inclusion criteria

were stabilised using the Freeman-Tukey-type arcsine square-root
transformation and then pooled to summarise the proportion of

Figure 3. Uptake of index HTC.
doi:10.1371/journal.pmed.1001496.g003

Figure 4. Uptake of self-testing.
doi:10.1371/journal.pmed.1001496.g004

Figure 5. Uptake of mobile HTC.
doi:10.1371/journal.pmed.1001496.g005
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participants who (1) accepted different community-based HTC
approaches, (2) reported receiving their first HIV test, (3) had CD4
counts measured after diagnosis, (4) were diagnosed with HIV with
a CD4 count above 350 cells/ml, and (5) initiated ART after their
CD4 count indicated they were eligible for treatment [18,19].
Pooled relative risks (RRs) were used to compare participants of

community- and facility-based HTC with respect to uptake,
proportion of first-time testers, the HIV positivity rate, proportion
with CD4 counts above 350 cells/ml, and HTC coverage.
Random-effects models were used for all analyses. Given the
differences in HIV epidemiology, sexual mixing patterns, trans-
mission factors, and healthcare utilisation rates for key popula-

Figure 6. Uptake of door-to-door HTC. Asterisk: data reported were exclusively from children aged 18 mo.–13 y.
doi:10.1371/journal.pmed.1001496.g006

Figure 7. Uptake of workplace HTC. Asterisk: data reported were from the Democratic Republic of Congo, Rwanda, Burundi, Congo, and Nigeria.
doi:10.1371/journal.pmed.1001496.g007
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tions, key population outcome data were reported individually and
not pooled. I2 statistics were used to measure heterogeneity [20]. I2

statistics near 25% indicate low heterogeneity, values near 50%
indicate moderate heterogeneity, and those above 75% indicate
high heterogeneity [21]. All analyses were completed in STATA
version 12.0.

Results

Search Results
108 articles, describing studies conducted from 1987 to 2012

and including 864,651 participants completing HTC, met the
eligibility criteria (Table 1; Figure 1). Two articles were
randomised trials [22,23], and the rest were observational in
design. Data from one multi-centre cluster-randomised trial were
stratified into three studies (based on the country where the testing
was offered) [23], data from three articles were stratified based on
the year community-based HTC was offered [24–26], and data
from four articles were stratified based on the community-based
HTC approach used [27–30]. Given that 108 articles provided
data from 108 studies and there were nine additional studies after
stratification, there were a total of 117 studies included (Table S4).
76 studies were from Africa, 28 were from North America
(excluding Central America), six were from Asia, four were from
Central and South America, three were from Europe, and one was
from Australia. The clinical trial registers identified ten ongoing
trials: one on index testing [31], one on mobile testing [32], five on
door-to-door testing [33–37], one on self-testing [38], and two on
community-based testing for key populations [39,40].

The percentage of participants who were male was 45.3% for
index testing, 45.9% for door-to-door testing, 44.9% for mobile
testing, 62.6% for self-testing, 67.0% for workplace testing, and
42.2% for school-based testing (Table 1). Excluding studies
including only MSM or only FSW, 62.9% of testers were male
in mobile testing for key populations (Table 1). Population-level
HTC efforts found that implementation of community-based
HTC increases the number of couples receiving testing (Table 2).

Uptake
61 studies reported uptake of different community-based testing

approaches among 713,632 participants: seven studies evaluated
index testing among 12,052 participants [29,30,41–46], three
evaluated self-testing among 1,839 participants [47–49], 14
evaluated mobile HTC among 79,475 participants [26,28,50–
59], 28 evaluated door-to-door testing among 555,267 participants
[24,25,28,30,60–81], six evaluated workplace HTC among 62,406
participants [22,82–86], and three evaluated school-based HTC
among 2,593 participants [87–89] (Figure 2). The percentage of
participants accepting HTC was 88.2% for index testing (95%
confidence interval [CI] 80.5%–95.9%; I2 99.7%, 95% CI 99.7%–
99.8%; Figure 3), 87.1% for self-testing (95% CI 85.1%–89.0%; I2

28.8%, 95% CI 0%–92.6%; Figure 4), 86.8% for mobile HTC

(95% CI 85.6%–88.1%; I2 99.9%, 95% CI 99.9%–99.9%;
Figure 5), 80.0% for door-to-door HTC (95% CI 76.9%–83.1%;
I2 99.9%, 95% CI 99.9%–99.9%; Figure 6), 67.4% for workplace
HTC (95% CI 32.8%–100.0%; I2 100%, 100.0%–100.0%;
Figure 7), and 62.1% for school-based HTC (95% CI 39.6%–
84.5%; I2 99.0%, 95% CI 98.5%–99.4%; Figure 8). Uptake was
higher in community-based HTC compared to providing vouchers
to participants for facility-based HTC (RR 10.65, 95% CI 6.27–
18.08; I2 96.1%; Figure 9) [22,43].

19 studies reported uptake among 41,110 participants in key
populations, including 16,725 MSM [90–97], 4,681 PWID
[92,98–100], 81 FSW [101], 13,240 adolescents [102,103], and
6,383 individuals from combinations of key populations. The
percentage accepting HTC was 99.7% among FSW, ranged from
13.7% to 94.5% among PWID, ranged from 9.4% to 95.0%
among MSM, and ranged from 33.9% to 96.6% among
adolescents (Figure 10). One study reported an uptake percentage
of 95.2% among PWID and FSW [104], another reported an
uptake percentage of 75.1% among PWID, FSW, and MSM
[105], and another reported an uptake percentage of 60.0%
among PWID and MSM [106]. Uptake was higher for commu-
nity-based testing than for facility-based testing among FSW (RR
1.10, 95% CI 1.03–1.17) [101] and MSM (RR 1.53, 95% CI
1.42–1.65) [96] (Figure 11).

First-Time Testers
33 studies reported the HTC history among 597,016 partic-

ipants in community-based HTC approaches [23,25,27–
29,44,47,51,53–55,58–61,63,64,69,70,72,74,83,107–112]. 62.2%
(95% CI 58.0%–66.4%; I2 99.9%, 95% CI 99.9%–99.9%;
Figure 12) of participants at community-based HTC sites
reported receiving their first HIV test. In the nine studies with
a facility-based comparator arm, a larger proportion of partic-
ipants reported receiving their first HIV test at community-based
HTC than at facility-based HTC (RR 1.23, 95% CI 1.06–1.42; I2

99.8%, 95% CI 99.8%–99.9%; Figure 9) [23,27,29,107,108,111].
17 studies reported the HTC history of 25,311 participants from

key populations receiving community-based HTC [27,90,92,94,
96,98,105,108,113–118]. 9% to 79% of participants reported
receiving their first HIV test (Figure 13). Five of these studies
included a facility-based comparator arm (Figure 11). There were
more first-time testers in community-based HTC than facility-
based HTC for two study populations of MSM (RR 2.24, 95% CI
1.27–3.93 [113] and RR 1.37, 95% CI 1.18–1.59 [108]); however,
there were fewer first-time testers in community-based HTC for a
different study population of MSM (RR 0.33, 95% CI 0.26–0.43
[96]). There were more first-time testers in community-based
HTC than facility-based HTC for a study population including
PWID and MSM (RR 1.10, 95% CI 1.08–1.13 [116]); however,
there was no difference in the proportion of first-time testers for a
study population of FSW (RR 0.97, 95% CI 0.72–1.30 [108]).

Figure 8. Uptake of school-based HTC.
doi:10.1371/journal.pmed.1001496.g008
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HIV Positivity Rate
14 studies included data on the HIV positivity rate among

people testing in community-based approaches relative to people
testing in facility-based approaches [22,23,27,29,43,62,87,108,
119–121]. Overall, the HIV positivity rate was lower in
community-based approaches relative to facility-based approaches
(RR 0.59, 95% CI 0.37–0.96; I2 99.6%, 95% CI 99.6%–99.7%;
Figure 9). The median number needed to screen to identify one
person with HIV in community- and facility-based HTC was 17
(range 3–86) and 6 (range 4–154), respectively (Table 3). The
number needed to screen with community-based testing was

highest in settings with a low national HIV prevalence: 54 in
Thailand and 86 in Guatemala [23,108].

Six community-based testing studies for key populations
included a facility-based comparator arm (Figure 11). Studies
including FSW and a combination of PWID and MSM found no
difference in the positivity rate for community- versus facility-
based approaches (FSW, RR 0.62, 95% CI 0.29–1.34 [108] and
RR 1.39, 95% CI 0.85–2.29 [101]; PWID and MSM, RR 1.13,
95% CI 0.91–1.39 [116]). There was a lower positivity rate among
a study population of MSM (RR 0.09, 95% CI 0.03–0.33 [108])
and among a study population including PWID, FSW, and MSM

Figure 9. Pooled relative risks of community-based HTC versus facility-based HTC. The numerator for all RRs was the risk of an outcome in
community-based testing, while the denominator was the risk of an outcome in facility-based testing.
doi:10.1371/journal.pmed.1001496.g009
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(RR 0.51, 95% CI 0.28–0.94 [122]). There was also a higher
positivity rate among a study population of MSM (RR 2.37, 95%
CI 1.35–4.15 [123]). The number needed to screen to identify one
person with HIV varied depending on the key population and
study setting (Table 4).

CD4 Counts
18 studies reported the CD4 counts of 8,993 participants found

to be HIV-positive using point-of-care or standard lab diagnostics
[29,30,51,55,56,60,61,74,76,82,110,121,124–127]. 56.7% (95%
CI 49.6%–63.9%; I2 97.6%, 95% CI 97.0%–98.1%; Figure 14)
of participants testing positive had CD4 counts above 350 cells/ml.
In the five studies with a facility-based HTC comparator arm,
more participants in community-based HTC approaches had
CD4 counts above 350 cells/ml than in facility-based approaches

(RR 1.42, 95% CI 1.16–1.74; I2 94.8%, 95% CI 90.5%–97.1%;
Figure 9) [29,121,125,127].

Two studies reported the CD4 counts of participants found to
be HIV-positive in a key population. Using standard lab
diagnostics these studies reported a median CD4 count of 550
cells/ml among MSM [115] and 385 cells/ml among MSM,
PWID, and FSW [105].

Linkage to Care
17 studies, including 5,852 participants with HIV, reported

linkage to care from HIV diagnosis to CD4 measurement
[30,51,55,60,61,76,82,86,89,110,124–126,128,129]. Overall,
80.1% of participants had their CD4 count measured after HIV
diagnosis (95% CI 74.8%–85.4%; I2 99.5%, 95% CI 99.4%–
99.5%; Figure 15). Nine studies with 527 participants reported

Figure 10. Uptake of community-based HTC approaches among key populations.
doi:10.1371/journal.pmed.1001496.g010
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linkage to care from being eligible to ART to initiating ART
[30,61,76,82,89,124,129]. Overall, 73.1% of participants initiated
ART after their CD4 count indicated that they were eligible (95%
CI 61.3%–84.9%; I2 96.9%, 95% CI 95.6%–97.9%; Figure 15).

Two studies, including 52 participants with HIV, reported
linkage to care from HIV diagnosis to CD4 measurement in key
populations. 12 of 15 MSM had their CD4 count measured after
HIV diagnosis [115]. 26 of 37 MSM and/or PWID had their CD4
count measured after HIV diagnosis [105]. No studies reported
linkage to care from being eligible for ART to initiating ART in
key populations.

Coverage
14 studies summarised HTC coverage among all people living

in the testing site’s catchment area [23,51,56,63,70,71,74,81].
Coverage of HTC ranged from 5% to 93% depending on the type
of approach used (Table 5). Mobile HTC available as part of
multi-disease health campaigns achieved high coverage in the
shortest period of time. Community-based HTC increased
coverage of HTC relative to facility-based approaches (RR 7.07,
95% CI 3.52–14.22; I2 99.7%, 95% CI 99.7%–99.8%; Figure 9).

HIV Incidence
One study reported HIV incidence [130]. There was a

decreased risk of HIV infection in communities randomised to
community-based testing relative to communities randomised to
facility-based testing, although this estimate lacked statistical
significance (RR 0.86, 95% CI 0.73–1.02; Figure 9).

Cost per Person Tested
The cost per person tested ranged from US$2.45 to US$881.63

using different community-based testing approaches (Table 6)
[29,45,71,74,107,117,122,131–136]. The cost per person tested
was US$2.45 to US$14.37 for door-to-door testing, US$3.26 to
US$33.54 for mobile testing, US$12.91 for hospital testing,
US$15.30 to US$203.04 for index testing, US$21.28 to
US$29.56 for testing at a fixed HTC site, US$126.48 for
church-based testing, US$92.83 to US$881.63 for community-
based testing for key populations, and US$93.73 for testing at an

HIV clinic. Due to the heterogeneity in health systems and HIV
prevalence within and between countries, the cost per person
identified with HIV was not included.

Potential Harms
No studies reported harm arising as a result of having been

tested. 18 studies gave a description of the testers’ experiences or
listed reasons for tester refusal [47–49,52,58,64,71,81,
82,91,102,109,113,115,137–139]. The studies discussed both the
clients’ positive testing experiences and their fears. Eight studies
(including one targeting key populations) reported instances where
participants refused HTC because of fear of status disclosure or
stigma [52,58,64,71,81,82,102,109]. In contrast, 12 studies
(including three studies targeting key populations) specifically
reported either no evidence of harm [47–49,55,91,113,115] or
benefit through improved privacy or reduced stigma and fear
[52,82,137–139].

Quality Assessment
There was concern of selection bias in nine of the studies

included in pooled analyses [22,23,62,111,119,125], concern of
confounding in five studies [27,62,108,111,119], and concern of
measurement bias in five studies [81,107,111,121,127] (Table
S2). The randomised trials appeared to have limited selection,
attrition, and reporting bias; however, their lack of blinding made
them susceptible to performance and detection bias [22,23]
(Table S3).

Sensitivity Analyses
While there was high uptake for community-based approaches

in most studies, there were several outliers with low uptake. To
gauge whether these outliers influenced pooled uptake estimates
and increased heterogeneity we conducted sensitivity analyses
without them (Table 7). Although the pooled estimates increased
and the CIs tightened without the outliers, there was still high
heterogeneity using the I2 statistic. There was potential for
selection bias, confounding, and measurement bias in several of
the observational studies identified (Table S2). To determine
whether these studies introduced bias into our results we ran

Figure 11. Relative risks of community-based HTC versus facility-based HTC among key populations. The numerator for all RRs was the
risk of an outcome in community-based testing, while the denominator was the risk of an outcome in facility-based testing.
doi:10.1371/journal.pmed.1001496.g011
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Figure 12. First-time testers in community-based testing approaches.
doi:10.1371/journal.pmed.1001496.g012
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sensitivity analyses without them and found the results to be
similar (Table 8).

Discussion

This systematic review found that community-based HTC
approaches were successful in reaching populations early in the
course of HIV infection. The studies with facility-based compar-
ator arms further suggest that community-based HTC reached
populations earlier in the course of HIV infection than facility-
based HTC. Earlier HIV diagnosis supports timely access to ART,
which could improve life expectancy and reduce HIV transmission
[140–142]. Earlier HIV diagnosis linked to ART may also have
important socioeconomic effects at the population level, including
(1) reducing the number of orphans [143], (2) improving education
and employment outcomes [144,145], and (3) increasing the size
of workforces [146,147].

The HIV positivity rate among participants in community-
based HTC approaches was generally lower than that among
participants in facility-based HTC. This could be because (1)
symptomatic people with HIV are more likely to visit health
facilities, (2) healthcare workers are more likely to offer HTC to
patients with symptoms that might be associated with HIV, and (3)

the positivity rate of participants in community-based HTC is
more likely to be representative of the general population. While
obtaining a lower positivity rate may immediately be associated
with increased numbers needing to be tested to identify people
with HIV, community-based HTC increased the number of newly
diagnosed people with HIV 4-fold in a randomised controlled trial,
has the potential to decrease HIV stigma by normalising HIV
testing, and is an opportunity to provide prevention interventions
for HIV and other diseases to asymptomatic populations
[23,52,82,137–139]. The HIV positivity rate among key popula-
tions utilising community-based testing varied relative to the HIV
positivity rate among key populations utilising facility-based HTC
and requires further examination within different epidemiological
contexts. Although few comparative cost data exist on the various
HTC approaches, the reported estimates indicate that several
community-based testing approaches are cheaper or similarly
priced compared to facility-based HTC (Table 6).

Because many settings lack universal health coverage, other
disease control strategies—such as the guinea worm eradication
campaign [148], eradication campaigns against polio and measles
[149,150], and efforts to eliminate preventable blindness [151]—
are built upon community-based elements for broader reach.
Since community outreach efforts for these disease control

Figure 13. First time testers in community-based testing approaches for key populations.
doi:10.1371/journal.pmed.1001496.g013
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strategies have largely been vertical in nature, some have suggested
leveraging community-based HTC as a conduit for delivering
other public health activities based on national burden of disease
[152]. Multi-disease approaches may include the provision of
vaccines, water filters, and malaria bed nets and screening for
cardiovascular disease, diabetes, and pulmonary disease [153].
Settings implementing recent WHO guidance on community-
based screening for tuberculosis and malaria could also consider
multi-disease frameworks to improve efficiency [154,155]. Includ-
ing other public health activities based on national epidemiology,
such as family planning and viral hepatitis screening and
treatment, may also be appropriate. Indeed, 40 of the 117 studies
meeting this review’s eligibility criteria (34%) had a multi-disease
component. Broadening community-based HTC to include
preventive interventions and screening for other diseases could
further improve cost-effectiveness [156].

In the studies reviewed, HTC uptake exceeded 80% in the
mobile, index, self, and door-to-door testing approaches. While
workplace and school-based testing could be an important
approach in some settings, the uptake of these approaches was
lower than that of other community-based approaches. Further
research may improve their acceptability and could evaluate their
impact on employment and education outcomes. Although there
was no evidence of any harm resulting from being tested in
community-based HTC approaches, there were reports of fear of
status disclosure or stigma. Moreover, a recent report highlights
the possibility of false positive diagnoses in settings (1) lacking a
confirmation HIV test, (2) with poor training and supervision of
community health workers, and (3) with insufficient quality
control procedures [157]. These findings highlight the continuing
need to adhere to validated testing algorithms and to address
legal and human rights issues, and for the 5 Cs of good testing

Figure 14. Pooled percentage of community-based HTC participants with CD4 counts above 350 cells/ml.
doi:10.1371/journal.pmed.1001496.g014
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practices—informed consent, confidentiality, counselling, correct
test results, and connection to prevention and care—to always be
present [10].

There was variable uptake for community-based testing among
key populations. The heterogeneity between studies likely relates
to differences in the way HTC was offered. For example, the
studies with the lowest uptake among key populations offered
HTC only in combination with extensive behavioural surveys
[92,95]. The findings from this small number of studies cannot be
generalised widely. Moreover, there were limited CD4 count and
ART linkage data from these studies, indicating that caution may
be needed when providing HTC to key populations in settings
where they remain marginalised and stigmatised and where there
are inadequate linkages to prevention and care services. It is also
important to safeguard confidentiality and prevent possible

coercion, discrimination, and other adverse consequences for key
populations being offered HTC in community settings. Further
operational research on community-based testing for key popula-
tions, including mobile peer-based models [120,133,158,159],
within this human rights framework is needed.

One of the benefits of community-based testing, especially door-
to-door testing, is allowing couples and families to be counselled
about their HIV status, behaviour change, ART, and prevention
interventions together [160,161]. Review of population-level HTC
efforts suggest that implementation of community-based HTC
could increase the number of couples receiving testing (Table 2).
There were relatively limited data on HTC approaches for infants,
children and adolescents. The door-to-door, mobile, school, and
index community-based approaches have promise for these young
populations, but further research could improve their operationa-

Figure 15. Linkage to care with community-based approaches to HTC. Asterisk: study included 14 workplace sites in the Democratic
Republic of Congo, Rwanda, Burundi, Congo, and Nigeria.
doi:10.1371/journal.pmed.1001496.g015
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lisation [43,44,87–89,102,103,128]. In addition to implementing
provider-initiated HTC in all health facilities in generalised
epidemics, introducing HIV testing at scheduled immunisation
visits may facilitate earlier diagnosis linked to care [162].

Offering community-based HTC in addition to facility-based
HTC increased knowledge of HIV status approximately 7-fold at
the population level. Providing near universal knowledge of HIV
status linked to prevention and care may impact HIV transmission
networks through increased coverage of ART, increased male
circumcision prevalence, increased utilisation of needle exchange
programmes, increased utilisation of condoms, increased utilisa-
tion of pre-exposure prophylaxis, behavioural change, and
increased coverage of opiate substitution therapy. A cluster-
randomised trial detected a statistically non-significant 14%
reduction in population incidence in communities where commu-
nity-based HTC was available [130]. Since community-based
HTC wasn’t directly linked to prevention and care services in this
trial, achieving and maintaining high levels of HTC coverage and
maximising linkage to ART and other components of combination
prevention could lead to more substantial reductions in population
incidence [163–165].

Incidence reductions depend on high coverage of repeat testing
among people at risk of HIV infection. WHO recommends that
HIV-negative individuals with ongoing sexual behaviour and/or
who inject drugs with partners of positive or unknown HIV status
should be tested at least annually [166]. A high percentage of
people reported being first-time testers with community-based
approaches, and overall there was a higher proportion of first-time
testers in community-based approaches than in facility-based
approaches. In effective HTC programmes, the proportion of
people reporting receiving their first test should decrease over time
as a result of implementing WHO repeat testing recommendations
[25]. Several studies assessed uptake in the context of repeat
testing. In several generalised epidemic settings, uptake remained
high among the general population [24,25]. Conversely, uptake
decreased among the general population in a concentrated
epidemic, suggesting that HTC may need to be targeted to key
populations on an ongoing basis in these settings [26].

This review found that 80% of participants in the community-
based HTC studies where CD4 measurement was offered had
their CD4 count measured after HIV diagnosis. CD4 measure-
ment was facilitated by (1) point-of-care CD4 diagnostics, (2)
collection of blood samples at the time of diagnosis, and (3)
workplace programmes that had regular contact with participants
because of their work schedules. This percentage was similar to the
percentages reported in two systematic reviews evaluating CD4
measurement from facility-based testing (59%–72%) [167,168],
and supports the notion that high uptake of CD4 measurement
can be achieved outside of health facilities when it is offered in
combination with testing results. This review also found that 73%
of participants initiated ART after their CD4 counts indicated
that they were eligible. This proportion was comparable to
previous estimates from two systematic reviews evaluating ART
initiation rates from healthcare facilities (62%–68%) [167,168].
Linkage from community-based HTC approaches to community-
based treatment programmes could improve ART access and
uptake and merits further exploration [169–171]. The data on
linkage to prevention services, including linking men with
negative results to male circumcision [57], were very limited.
These linkages will be required to maximise the population
benefits of community-based testing. Additional data on linkage
to prevention services are urgently needed. Because self-testing
achieves anonymous knowledge of status, no studies have been
able to provide data on rates of linkage to care or prevention for
people using this testing approach [172]. Nonetheless, self-testing
may provide programmatic advantages in some settings and
requires further research [173].

There are some methodological limitations that need to be
considered when evaluating the impact of community-based
HTC. One of the outcomes, first-time tester proportion, has
potential for recall bias since it relies on participants to recall their
history of HIV testing. Since all of the studies that included a
facility-based HTC comparator arm did not indicate whether
HTC was provider- or client-initiated, comparisons were made to
facility-based HTC approaches irrespective of who initiated the
interaction. Therefore, this review may not provide conclusive

Table 5. Community coverage of voluntary HTC.

Study (Testing Approach) Duration (Months) Country Year Number Tested Number Eligible
Percent
Coverage

Sweat (mobile) [23] 42 Thailand 2007 10,464 11,290 93%

Lugada (mobile) [56] 0.23 Kenya 2008 47,173 51,178 92%

Chamie (mobile) [51] 0.16 Uganda 2007 4,343 6,300 69%

Wolff (door-to-door) [81] 1 Uganda 2001 1,078 1,591 68%

Naik (door-to-door) [70] 16 South Africa 2010 5,086 7,614 67%

Kimaiyo (door-to-door) [63] 7 Kenya 2009 90,062 143,284 63%

Negin (door-to-door) [71] — Kenya 2008 1,984 3,180 62%

Sweat (mobile) [23] 42 Zimbabwe 2007 6,579 10,700 61%

Tumwesigye (door-to-door) [74] 30 Uganda 2007 264,966 — 52%

Sweat (mobile) [23] 37 Tanzania 2007 2,832 6,250 45%

Sweat (facility-based) [23] 42 Thailand 2007 2,721 10,033 27%

Sweat (facility-based) [23] 37 Tanzania 2007 685 6,733 10%

Sweat (facility-based) [23] 42 Zimbabwe 2007 610 12,150 5%

Wolff (facility-based) [81] 12 Uganda 2000 79 1,591 5%

—, data not reported.
doi:10.1371/journal.pmed.1001496.t005
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evidence of community-based HTC relative to provider-initiated
HTC. While 73% of participants initiated ART after their CD4
count indicated they were eligible, all of the studies providing these
data did not provide information on the timing of this outcome.
Understanding how soon after diagnosis participants were able to
initiate ART could help establish the efficiency of linkage systems.
While this review summarises information from different commu-
nity-based testing approaches globally, only six of the 117 studies
identified were from Asia, indicating a need to expand commu-
nity-based HTC research efforts in this region. Finally, given the
complexity and expense of conducting cluster-randomised con-
trolled trials, most of the studies meeting the eligibility criteria
were observational. Although our analyses included data from
randomised controlled trials, the potential for unmeasured
confounding in observational studies makes attempts to establish
causal effect more difficult.

The meta-analyses may have limitations in the statistical
methodology used. Using the I2 statistic, there was high
heterogeneity for most meta-analyses. All analyses should be
interpreted with respect to local epidemiology, social and cultural
context, and the health systems organisation of the studies
contributing data. Publication bias was not formally assessed, as
analytical methods to test for publication bias, such as funnel plots
and funnel plot asymmetry tests, may not be appropriate for
observational data [174]. Multiple study estimates and standard-
ised variable definitions are required to explore the contributors of
heterogeneity for pooled estimates. Given that the same variables
were not collected systematically in all studies, this assessment was
not undertaken for this review.

In conclusion, many community-based approaches achieved
high uptake of HTC. Costs and linkage to care appeared similar
to those of facility-based HTC approaches. The lower yield of
people with HIV relative to facility-based HTC approaches

appears to be offset by increasing knowledge of status at the
population level, which, combined with timely linkage to
treatment and prevention services, could have population effects
on life expectancy and HIV transmission. As countries develop
their new national strategic plans and investment cases based on
WHO and Joint United Nations Programme on HIV/AIDS
strategic guidance [175], consideration should be given to
increasing the proportion of people with HIV who know their
status, with linkages to prevention and care, by offering
community-based testing in addition to facility-based testing
[176].

Supporting Information

Protocol S1 Systematic review protocol.
(PDF)

Table S1 Search strategy for all databases.
(PDF)

Table S2 Newcastle-Ottawa Quality Assessment Scale.
*Given that the distribution of possible confounders in randomised
controlled trials is related to chance alone, randomised controlled
trials were not assessed for confounding.
(PDF)

Table S3 Bias assessment for randomised controlled
trials.
(PDF)

Table S4 Characteristics of studies meeting inclusion
criteria. CE model, cost-effectiveness model; N/A, not applica-
ble (e.g., gender data was not calculated for community-based
testing only for MSM or FSW); N/R, not reported; OS,
observational study; RCT, randomised controlled trial; STD,

Table 7. Pooled relative risks of community- versus facility-based HTC sensitivity analyses.

Outcome Pooled RR (95% CI) I2 Statistic
Observational Studies
Removed

Revised Pooled
Estimate (95% CI)

Revised I2

Statistic

Uptake 10.65 (6.27–18.08) 96.1% [43] 13.99 (11.75–16.68) N/A

Proportion of first-time testers 1.23 (1.06–1.42) 99.8% [27,29,107,108,111] 1.12 (0.91–1.38) 99.9%

HIV positivity rate 0.59 (0.37–0.96) 99.6% [27,29,43,62,87,108,119–121] 0.47 (0.22–1.02) 99.6%

Coverage 7.07 (3.52–14.22) 99.7% [81] 5.71 (2.63–12.40) 99.8%

N/A, not applicable.
doi:10.1371/journal.pmed.1001496.t007

Table 8. Pooled uptake proportion sensitivity analyses.

HTC Approach Pooled Estimate (95% CI) I2 Statistic Outliers Removed
Revised Pooled
Estimate (95% CI)

Revised I2

Statistic

Index 88.2 (80.5–95.9) 99.7% [30] 93.5 (89.1–97.9) 99.0%

Mobile 86.8 (85.6–88.1) 99.9% [26,52,53] 97.9 (97.6–98.3) 98.5%

Door-to-door 80.0 (76.9–83.1) 99.9% [30,68,77,79,81] 84.2 (81.8–86.6) 99.9%

Workplace 67.4 (32.8–100.0) 100% [86] 76.9 (61.8–92.0) 99.8%

School 62.1 (39.6–84.5) 99.0% [87] 71.9 (46.4–97.3) 99.4%

Outliers were defined as study estimates more than one standard deviation away from the pooled estimate.
doi:10.1371/journal.pmed.1001496.t008

Community-based HIV Testing and Counselling

PLOS Medicine | www.plosmedicine.org August 2013 | Volume 10 | Issue 8 | e1001496

344
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Editors’ Summary

Background. Three decades into the AIDS epidemic, about
34 million people (most living in resource-limited countries)
are infected with HIV, the virus that causes AIDS. Every year
another 2.2 million people become infected with HIV, usually
through unprotected sex with an infected partner, and about
1.7 million people die. Infection with HIV, which gradually
destroys the CD4 lymphocytes and other immune system
cells that provide protection from life-threatening infections,
is usually diagnosed by looking for antibodies to HIV in the
blood or saliva. Disease progression is subsequently moni-
tored in HIV-positive individuals by counting the CD4 cells in
their blood. Initiation of antiretroviral drug therapy—a
combination of drugs that keeps HIV replication in check
but that does not cure the infection—is recommended when
an individual’s CD4 count falls below 500 cells/ml of blood or
when he or she develops signs of severe or advanced
disease, such as unusual infections.

Why Was This Study Done? As part of intensified efforts
to eliminate HIV/AIDS, United Nations member states
recently set several HIV-related targets to be achieved by
2015, including reduced transmission of HIV and increased
delivery of antiretroviral therapy. These targets can only be
achieved if there is a large expansion in HIV testing and
counseling (HTC) and increased access to HIV prevention and
care services. The World Health Organization currently
recommends that everyone attending a healthcare facility
in regions where there is a generalized HIV epidemic
(defined as when 1% or more of the general population is
HIV-positive) should be offered HTC. However, many people
rarely visit healthcare facilities, and others refuse ‘‘facility-
based’’ HTC because they fear stigmatization and discrimi-
nation. Thus, facility-based HTC alone is unlikely to be
sufficient to enable national and global HIV targets to be
reached. In this systematic review and meta-analysis, the
researchers evaluate the performance of community-based
HTC approaches such as index testing (offering HTC to the
sexual and injecting partners and household members of
people with HIV), mobile testing (offering HTC through a
service that visits shopping centers and other public
facilities), and door-to-door testing (systematically offering
HTC to homes in a catchment area). A systematic review uses
predefined criteria to identify all the research on a given
topic; meta-analysis combines the results of several studies.

What Did the Researchers Do and Find? The researchers
identified 117 studies (most undertaken in Africa and North
America) involving 864,651 participants that evaluated
community-based HTC approaches. Among these studies,
the percentage of people offered community-based HTC
who accepted it (HTC uptake) was 88% for index testing,
87% for self-testing, 80% for door-to-door testing, 67% for
workplace testing, and 62% for school-based testing.
Compared to facility-based approaches, community-based
approaches increased the chances of an individual’s CD4
count being above 350 cells/ml at diagnosis (an important
observation because early diagnosis improves subsequent
outcomes) but had a lower positivity rate, possibly because
people with symptoms of HIV are more likely to visit

healthcare facilities than healthy individuals. Importantly,
80% of participants in the community-based HTC studies
had their CD4 count measured after HIV diagnosis, and 73%
of the participants initiated antiretroviral therapy after their
CD4 count fell below national eligibility criteria; both these
observations suggest that community-based HTC success-
fully linked people to care. Finally, offering community-
based HTC approaches in addition to facility-based ap-
proaches increased HTC coverage seven-fold at the popu-
lation level.

What Do These Findings Mean? These findings show
that community-based HTC can achieve high HTC uptake
rates and can reach HIV-positive individuals earlier, when
they still have high CD4 counts. Importantly, they also
suggest that the level of linkage to care of community-based
HTC is similar to that of facility-based HTC. Although the
lower positivity rate of community-based HTC approaches
means that more people need to be tested with these
approaches than with facility-based HTC to identify the same
number of HIV-positive individuals, this downside of com-
munity-based HTC is likely to be offset by the earlier
identification of HIV-positive individuals, which should
improve life expectancy and reduce HIV transmission at
the population level. Although further studies are needed to
evaluate community-based HTC in other regions of the
world, these findings suggest that offering community-
based HTC in HIV programs in addition to facility-based
testing should support the increased access to HIV preven-
tion and care that is required for the intensification of HIV/
AIDS elimination efforts.

Additional Information. Please access these websites via
the online version of this summary at http://dx.doi.org/10.
1371/journal.pmed.1001496.

N The World Health Organization provides information on all
aspects of HIV/AIDS, including information on counseling
and testing (in several languages)

N Information is available from the US National Institute of
Allergy and Infectious Diseases on HIV infection and AIDS

N NAM/aidsmap provides basic information about HIV/AIDS
and summaries of recent research findings on HIV care and
treatment

N Information is available from Avert, an international AIDS
charity, on many aspects of HIV/AIDS, including informa-
tion on the global HIV/AIDS epidemic, on HIV testing, and
on HIV transmission and testing (in English and Spanish)

N The UK National Health Service Choices website provides
information (including personal stories) about HIV and
AIDS

N The World AIDS Day Report 2012 provides up-to-date
information about the AIDS epidemic and efforts to halt it

N Patient stories about living with HIV/AIDS are available
through Avert; the nonprofit website Healthtalkonline also
provides personal stories about living with HIV, including
stories about getting a diagnosis
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From caution to urgency: the evolution of HIV testing and  
counselling in Africa
R Baggaley,a B Hensen,b O Ajose,c KL Grabbe,d VJ Wong,e A Schilsky,d Y-R Lo,a F Lule,f R Granicha & J Hargreavesb

Background
Since the !rst antibody tests for human immunode!ciency 
virus (HIV) infection became available, public health orga-
nizations and human rights activists have debated the best 
approach to HIV testing and counselling (HTC).1 At a time 
when there was no e"ective treatment and HIV-infected indi-
viduals faced widespread discrimination and stigmatization,1 
many argued that HTC was inappropriate because it provided 
little bene!t to the individual.1,2 Conversely, others believed 
that testing was the key to promoting a change in behaviour.1,3 
#ese two concerns framed early debates about HTC.4

Initially, there was general support for a cautious response 
to HTC and HIV infection, although this was considered 
“exceptional” compared with responses to other infectious 
diseases.1,5 For example, in 1987, the World Health Organiza-
tion (WHO) emphasized caution in extending routine HIV 
testing beyond blood donors.1 At that time, standards for HTC, 
which were based on an international consensus reached by 
WHO and other stakeholders, emphasized voluntarism and 
gave rise to the adoption of voluntary counselling and test-
ing.1 #is approach consisted of three primary components: 
counselling before and a$er an HIV test, which included an 
individualized risk-reduction plan based on the test results; 
informed written consent; and con!dentiality.1

As evidence emerged that antiretroviral therapy (ART) 
could signi!cantly reduce mother-to-child HIV transmission 
and “alter the clinical course” of HIV infection, the HTC debate 
changed.1,3,6 Clinicians and public health professionals now 
argued that an exceptional approach to HTC was no longer 

appropriate. #e view was that HTC should be standard clini-
cal practice in settings where patients present with symptoms 
of an HIV infection and where ART is available.1,2

At !rst, however, ART was not universally available. In 
2003, only 1% of individuals in need of ART had access to 
treatment and WHO declared a global health emergency.7 #is 
declaration gave rise to a series of initiatives for expanding 
access to ART in developing countries, including the 2003 
WHO 3-by-5 initiative and #e World Bank’s Multi-Country 
HIV/AIDS Program.7–9 In the same year, increased funding 
for extending treatment became available through the United 
States President’s Emergency Plan for AIDS Relief and the 
Global Fund to Fight AIDS, Tuberculosis and Malaria. In 
addition, the political climate changed and increased access 
to prevention and treatment of HIV infection was endorsed. 
#ese developments profoundly in%uenced the debate on 
HTC at a time when fewer than 10% of those infected with 
HIV were aware of their status10 and most were diagnosed at 
the end stage of the disease, when immune suppression made 
ART less e"ective.11,12 Consequently, voluntary counselling and 
testing was no longer seen as su&cient for enabling people to 
become aware of their HIV status. In the era of ART, alterna-
tive approaches to HTC were required.1,2

One development was the emergence of provider-initiated 
HIV testing and counselling (PITC).1 In 2003, only 52% of 
pregnant women in Botswana knew their HIV status.13 To 
increase the knowledge of HIV status, the government insti-
tuted a policy of “routine” PITC in various clinical settings 
in 2004.14 Similarly, Uganda implemented PITC in referral 
hospitals in 2005 and Zambia implemented it in tuberculosis 
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clinics in 2004.15,16 In 2006, the United 
States Centers for Disease Control and 
Prevention recommended that PITC be 
o"ered to adults aged 13 to 64 years in 
all health-care settings, with consent be-
ing assumed unless the patient explicitly 
declined.1,17 As treatment was scaled up, 
routine HTC gained traction and several 
countries introduced PITC in clinical 
settings. Early results demonstrated an 
increase in HTC uptake.18–20 With the 
implementation of PITC expanding 
globally, WHO recognized the need for 
guidance. In 2007, WHO and the United 
Nations Programme on HIV/AIDS 
issued a document on PITC in health-
care facilities. #e !nal document was 
an extensive revision of an initial 2006 
dra$ and took into account concerns 
about coercion, human rights and the 
de!nition of the word “routine”.1,7

#e primary aim of this study was to 
review how policy in African countries 
has changed in response to the growing 
recognition that health-care providers 
should o"er more HTC. #e rationale 
for focusing on HTC policy in Africa 
was, !rst, that 68% of the estimated 
34 million people with HIV infections 
worldwide at the end of 2010 resided 
in sub-Saharan Africa, a region with 
only 12% of the global population,21 
and, second, that it was important to 
examine policy responses in settings 
where there was an urgent need to ad-
dress low HTC coverage, for example, 
to prevent mother-to-child HIV trans-
mission or to identify individuals with 
HIV infections who could bene!t from 
ART. Additional aims were to investigate 
patients’ perceptions of PITC and their 
experience of the process of PITC, with 
particular reference to informed consent 
and counselling.

Methods
National policy documents, strategies, 
plans, frameworks, guidelines and re-
ports on HIV testing or HIV prevention 
and treatment were identi!ed by search-
ing the WHO Library Information Sys-
tem, Google Scholar and the knowledge 
base repositories of organizations and 
institutions, including the International 
Labour Organization, the United States 
Agency for International Development 
(the AIDSTAR One project), the Uni-
versity of California in San Francisco 
(the HIVInSite knowledge base) and 
Harvard University. #e Evidence to Ac-
tion HIV and AIDS Data Hub was also 

searched. Where information was not 
readily available or further clari!cation 
was required, WHO country represen-
tatives were contacted. In addition, the 
review also considered documents that 
did not focus on HIV prevention alone 
but covered relevant broad issues, such 
as maternal and child health, human 
rights, tuberculosis and opportunistic 
infections.

Identi!ed documents were grouped 
into three categories according to their 
overall objectives:
r� guidelines, manuals, protocols, legis-

lation and policy;
r� national strategic plans, strate-

gic frameworks and multisectoral 
frameworks;

r� other literature, including published 
and unpublished reviews.

#e date assumed for the adoption 
of a policy depended largely on the type 
of documents identi!ed and the strength 
of the evidence available, with further 
con!rmation being obtained from 
WHO country representatives. Since the 
date of publication of legislation, policy, 
guidelines, manuals and protocols (i.e. 
the !rst document category) explicitly 
indicated the date on which a policy was 
adopted, this date was used in preference 
to the dates of other documents. When 
these documents were not available, the 
publication date of a strategic plan (i.e. 
the second document category) was 
used. However, when the only docu-
ments identi!ed belonged to the third 
category, the date on which a policy was 
adopted was determined by consultation 
with WHO country representatives.

To obtain information on patients’ 
experiences of and views about PITC, 
we searched the MEDLINE, EMBASE, 
International Bibliography of the Social 
Sciences, PsychINFO and Global Health 
databases for relevant documents pub-
lished in 2000 or later using the follow-
ing terms: provider-initiated, routine, 
diagnostic, opt-out, HIV, human im-
munode!ciency virus, AIDS, acquired 
immune de!ciency syndrome, coun-
selling, testing, screening, experience, 
personal experience, opinion, attitude, 
acceptability and informed consent. We 
considered publications from a range of 
disciplines, with a focus on quantitative 
and qualitative studies of PITC. Reports 
of studies were reviewed if the studies: 
(i) involved the routine o"er of HTC in 
an African country; (ii) were conducted 
in a clinical setting a$er HTC had been 

o"ered to patients or involved patients 
who were recruited in a clinical setting 
and had experience of PITC in that 
clinical setting; or (iii) assessed the ac-
ceptability of PITC to patients or their 
experience with components of the 
PITC process, particularly the acquisi-
tion of informed consent; and (iv) were 
published in English. Data on the ac-
ceptability of PITC and on patients’ 
experiences of PITC were extracted 
separately.

Results
The policies, guidelines or strategic 
plans on PITC from 52 African coun-
tries were reviewed. Documents for 
one country could not be retrieved 
and Western Sahara was not included 
in the review. There was evidence 
that a policy had been adopted by 
42 (79.2%) of 53 countries (Table 1), 
whereas 10 (18.9%) had not adopted a 
policy: Algeria, Angola, Chad, Egypt, 
Libya, Morocco, the Niger, Sao Tome 
and Principe and Tunisia (Fig. 1). 
Documents could not be retrieved 
for the Gambia. A large proportion 
of countries (n = 17; 43.6%) adopted a 
PITC policy between 2005 and 2006, 
whereas 10 (25.6%) adopted a policy 
between 2003 and 2004 and 10 (25.6%), 
including the Comoros, the Congo, the 
Democratic Republic of the Congo and 
South Africa, adopted a policy between 
2007 and 2008. The Central African 
Republic and Equatorial Guinea were 
the last of the 42 countries to adopt 
PITC, in 2009 and 2010, respectively 
(Table 1).

Clinical settings and target 
populations

All 42 countries that adopted a PITC 
policy recommended that pregnant 
women should be covered either in an-
tenatal clinics or in services provided for 
the prevention of mother-to-child HIV 
transmission. In addition, 73.8% of the 
42 countries adopted a policy of univer-
sal PITC, which was de!ned as o"ering 
HTC to all patients or adults visiting 
a health-care facility. Documents for 
66.7% of countries recommended PITC 
for either tuberculosis patients or clin-
ics, 45.2% recommended it for patients 
with sexually transmitted infections, 
14.3% for family planning clinics, 7.1% 
for most-at-risk populations and 7.1% 
for individuals attending out-patient 
departments (Table 1).
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Patient’s perspectives and 
experience

#e literature search identi!ed over 
2000 publications, of which 11 were 
considered eligible for inclusion in 
the review (Table 2 and  Table 3, avail-
able at: http://www.who.int/bulletin/
volumes/90/9/11-100818). #e ma9-
jority were observational studies; 8 
investigated the acceptability of PITC 
to women or their experiences of it in 
antenatal clinics, whereas the remaining 
3 involved tuberculosis patients, women 
attending immunization clinics with 
their infants and patients attending a 
medical emergency unit.

Overall, the large majority of in-
dividuals who received PITC found it 
acceptable (Table 2). For example, in 
Uganda 98.5% of women who were at-
tending an antenatal clinic for the !rst 

time considered the routine o"er of 
HTC during pregnancy “good” or “very 
good”.26 In South Africa, 93% of women 
o"ered HTC while attending midwife 
obstetric units agreed that all pregnant 
women should be tested for HIV.22 
Among pregnant women who opted for 
HTC in a study from Zimbabwe, 89% 
stated that the routine o"er of HTC was 
helpful and empowering and enabled 
women to make an informed decision 
about the prevention of mother-to-child 
HIV transmission and infant feeding.24

In addition, experience of PITC was 
generally regarded as good (Table 3). For 
example, in Zimbabwe, 98% of pregnant 
women stated they were satis!ed with 
the information they received on routine 
HTC.24 In South Africa, 52% of pregnant 
women who had been tested for HIV 
felt they had made an informed choice 

and had a positive experience, whereas 
28% felt that their choice had been “less 
clear” and 20% that their voluntariness 
had been compromised.31

Discussion
#is review of HTC policy in Africa illus-
trates the changing response to HTC that 
has taken place in the last decade. Before 
WHO issued guidance on PITC in 2007, 
approximately 50% of African coun-
tries had adopted PITC in health-care 
facilities.3,33,34 Subsequently, the number 
of countries that included PITC in their 
HIV policies or strategies increased and, 
by the time of writing, 42 African coun-
tries had elected to recommend PITC in 
health-care facilities, with a large propor-
tion adopting such a policy between 2005 
and 2006. With evidence that ART can 
reduce mother-to-child HIV transmis-
sion, all these countries recommended 
PITC in antenatal clinics. In addition, 
more than half recommended universal 
coverage for all adults and coverage for 
tuberculosis clinics and patients.

Previous studies of the acceptability 
of PITC have used the uptake of test-
ing as an indicator of acceptability.35,36 
Although they provided evidence of the 
feasibility of PITC, these studies did not 
re%ect patients’ experiences of or views 
about PITC. Our review of the published 
literature suggests that PITC is generally 
acceptable to patients. Studies reported 
that more than 75% regarded PITC as 
acceptable, particularly in antenatal 
clinics.22 However, !ndings from studies 
of pregnant women may not be general-
izable to other population groups since 
these women may be more willing to un-
dergo HIV testing because they believe 
it will bene!t their children.37 Patients 
in other clinical settings may !nd PITC 
less acceptable, perhaps because of their 
perceived risk of infection or fear.37 In 
our review, evidence from four studies, 
the majority involving small groups of 
pregnant women, indicated that patients 
were not always aware they had the right 
to decline HTC in antenatal clinics, 
perhaps because of the power balance 
between patients and health-care pro-
viders.29,31 However, studies in other 
regions suggest that women may !nd the 
routine o"er of HTC acceptable because 
it “normalizes” the process of HTC.38

Our review has several limitations. 
It was di&cult to retrieve all the docu-
ments required to understand national 
PITC policy fully. Although we con-

Table 1. Provider-initiated HIV testing and counselling in African countries, 2003–2010

Details of PITC policy Countries

No. (%)

Policy adopted
Yes 42 (79.2)
No 10 (18.9)
No information 1 (1.9)
Total 53 (100)
Year policy adopteda

2003 or 2004 10 (25.6)
2005 or 2006 17 (43.6)
2007 or 2008 10 (25.6)
2009 or 2010 2 (5.1)
Total 39 (100)
Document detailing PITC policy
National policy document 35 (83.3)
National strategic plan (excluding national policy documents) 7 (16.7)
Total 42 (100)
Clinical services or settings in which PITC was o!eredb

Pregnant women attending antenatal clinics or PMTCT services 42 (100)
All patients or all adults visiting a health-care facility 31 (73.8)
Tuberculosis clinics or patients 28 (66.7)
Sexually transmitted infection clinics or patients 19 (45.2)
Family planning services 6 (14.3)
Inpatients (adult or paediatric) 4 (9.5)
Infants of HIV-positive mothers 4 (9.5)
Most-at-risk populations (e.g. men who have sex with men, injecting drug 
users, female sex workers and commercial sex workers)

3 (7.1)

Outpatient departments 3 (7.1)
Therapeutic feeding centres or children with malnutrition 2 (4.8)
Psychiatric services 1 (2.4)
Male circumcision services 1 (2.4)

HIV, human immunodeficiency virus; PITC, provider-initiated HIV testing and counselling; PMTCT, prevention 
of mother-to-child HIV transmission.
a The date the policy was adopted could not be determined for three countries.
b The total exceeds 100% as some countries adopted PITC for more than one target population.
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tacted WHO country o&ces, it was not 
possible to obtain information for some 
countries and, for others, the date on 
which policy was adopted was unknown. 
In addition, the ambiguous language 
of some documents made it di&cult to 
determine when and in which settings 
policies were adopted. Consequently, 
our data on the years in which PITC 
policies were adopted may be inaccurate. 
We minimized this inaccuracy by asking 
two reviewers to determine indepen-
dently the date of policy adoption using 
the available evidence. Our review of 
patients’ experiences of and views about 
PITC also has several limitations and 
the !ndings must be interpreted with 
caution. First, our review was subject 
to a language bias and a publication 
bias. Second, the majority of studies 
included took place in antenatal clinics 
and there may be studies from other 
clinical settings that we did not identify. 
Some studies that reported on the ac-
ceptability of PITC included only small 
samples of women and did not involve 
interviews with women who declined an 

o"er of HTC.28,31,32 In addition, the stud-
ies included in our review are subject 
to their own limitations: the majority 
were nonrandomized studies and the 
di&culty of reporting and synthesizing 
evidence from nonrandomized studies 
is well documented.39 Moreover, studies 
were subject to acquiescence bias40 and, 
as the questions posed to patients were 
di"erent in each study, it was di&cult to 
compare their !ndings.

In general, the evidence suggests 
that the introduction of PITC in ante-
natal clinics has been associated with 
an increase in HIV testing rates. A 2010 
WHO report on universal access stated 
that the testing rate in eastern and south-
ern Africa rose from 48% in 2008 to 50% 
in 2009.10 Moreover, with the increased 
uptake of HTC and the better access to 
ART that followed from the introduc-
tion of PITC,13 mother-to-child HIV 
transmission has been virtually elimi-
nated in some countries:13,24 in 2009, 
four of the 25 countries with the highest 
HIV disease burden achieved the target 
set by the United Nations General As-

sembly Special Session on HIV/AIDS of 
providing at least 80% of HIV-infected 
pregnant women with ART.10 In addi-
tion, one literature review found that 
the introduction of PITC in antenatal 
clinics contributed to the achievement 
of universal HTC in pregnant women.41 
Moreover, the results of the seven Afri-
can-based studies included in our review 
indicate that implementation of PITC 
led to an increase in the uptake of HTC 
by pregnant women that ranged from 
9.9% in Malawi to 65.6% in Uganda, 
with more than 75% of women accepting 
PITC across all seven studies.41

#e implementation of PITC has 
also led to a high rate of HIV testing 
among individuals visiting tuberculo-
sis and sexually transmitted infection 
clinics.15,42–44 A cluster randomized 
trial conducted in tuberculosis clinics 
in South Africa in 2005 found that the 
introduction of opt-out PITC increased 
the uptake of HIV testing by 13.7%, from 
6.5% when HIV testing was carried out 
on an opt-in basis to 20.2% with opt-out 
PITC.45 #e 2011 WHO report on global 
tuberculosis control stated that HTC is 
now standard for tuberculosis patients 
in many countries, especially in Africa. 
In 2010, more than 75% of tuberculosis 
patients knew their HIV status in 68 
countries and territories, including 22 
countries in the WHO African Region.46 
Further e"orts are still needed globally, 
however, since only 34% of 6.2 million 
tuberculosis patients were aware of their 
HIV status in 2010.

Despite the availability of e"ective 
therapy and the increase in HIV testing, 
population-based surveys conducted be-
tween 2007 and 2009 in 10 sub-Saharan 
African countries indicated that the me-
dian proportion of people with an HIV 
infection who are aware of their status 
was under 40%.10,47 Moreover, although 
PITC can contribute to increased test-
ing in clinical settings,41 the adoption of 
PITC alone will not achieve universal 
access to HTC. Other approaches that 
enable people not attending health-care 
services to access HIV testing should 
be developed in parallel to ensure that 
access to testing is equitable and that in-
dividuals with HIV infections are diag-
nosed before they become symptomatic. 
In 2011, the HIV Prevention Trials Net-
work study 52 (HPTN052) con!rmed 
that ART was e"ective for preventing the 
transmission of HIV in serodiscordant 

Fig. 1. Adoption of a policy on provider-initiated HIV testing and counselling, Africa, 
2003–2010

2003–2004
2005–2006
2007–2008
2009–2010
Date of PITC policy adoption not identified
PITC policy not adopted
Data not available

Year PITC policy was adopted

HIV, human immunodeficiency virus; PITC, provider-initiated HIV testing and counselling.
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couples.48 #ere is a rationale, therefore, 
for considering and evaluating house-
hold or community-based testing in 
addition to expanding PITC.49 Data on 
these alternative approaches would help 

identify the most e"ective and appropri-
ate way of implementing HIV testing 
in speci!c local contexts, while taking 
into account the resources available and 
social constraints. !
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摘要
从谨慎到紧迫：非洲的艾滋病检测咨询的演变
目的 描述非洲各国最近在艾滋病毒（HIV）感染的医务人
员主动提供检测咨询（PITC）政策方面的变化，并调查病
人有关PITC的体验和看法。
方法 审查已发表的文献和国家HIV检测的政策、战略框
架、计划和其他有关文件。
结果 在审查的个非洲国家中，有42 个（79.2%）国家已经
采用了PITC政策。在这42 个国家当中，所有国家都推荐
PITC用于预防母婴HIV传播，66.7%的国家推荐用于结核
病诊所和患者，45.2%的国家推荐用于性传播感染诊所。
此外，43.6%的国家在2005 年或2006 年采用PITC。文

献检索确定了11 项有关病人对非洲诊所背景中PITC的体
验和看法的研究。绝大多数人认为PITC是可接受的。然
而，在产前诊所的妇女并不总是知道她们有拒绝接受HIV
检测的权利。
结论 非洲HIV检测咨询的政策和实践已经从强调保密的
谨慎态度转变为具有更大接受程度的常规HIV检测。在诊
所背景中引进PITC有利于在多个这样的背景中增加HIV检
测。大多数患者认为PITC是可以接受的。然而，还需要其
他方法让没到医院看病的人也能被覆盖到。

Résumé

De la prudence à l’urgence: l’évolution des activités de conseil et de dépistage du VIH en Afrique
Objectif Décrire les changements récents dans la politique d’activités 
de conseil et de dépistage à l’initiative du fournisseur (PITC), du virus de 
l’immunodéficience humaine (VIH) dans les pays africains, et enquêter 
sur les expériences et opinions des patients relatives à la PITC.
Méthodes Les publications, ainsi que les politiques nationales, les 
cadres stratégiques, les plans et autres documents pertinents relatifs 
au dépistage du VIH ont été étudiés.
Résultats Sur les pays africains passés en revue, 42 d’entre eux (79.2%) 
avaient adopté une PITC. Sur ces 42 pays, tous recommandaient la PITC 
pour la prévention de la transmission mère-enfant du VIH, 66,7% pour 
les cliniques soignant la tuberculose et les patients a!ectés par cette 
maladie, et 45,2%, pour les cliniques soignant les infections sexuellement 
transmissibles. En outre, 43,6% des pays avaient adopté la PITC en 
2005 ou 2006. L’examen des publications a permis d’identifier 11 études 

sur les expériences des patients et leur opinion relatives à la PITC dans les 
environnements cliniques en Afrique. La grande majorité considérait la 
PITC comme étant acceptable. Cependant, les femmes en consultations 
prénatales n’étaient pas toujours conscientes du fait qu’elles avaient le 
droit de refuser un dépistage du VIH.
Conclusion La politique et la pratique relatives aux activités de conseil et 
de dépistage du VIH en Afrique sont passées d’une approche prudente, 
mettant l’accent sur la confidentialité, à une plus grande acceptation de 
l’o!re systématique de dépistage du VIH. L’introduction de la PITC dans 
les milieux cliniques a contribué à augmenter le dépistage du VIH dans 
plusieurs de ces environnements. La plupart des patients considèrent 
la PITC comme étant acceptable. Toutefois, d’autres approches sont 
nécessaires pour atteindre les personnes qui ne font pas appel aux 
services de santé.
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Resumen

De la cautela a la urgencia: La evolución de las pruebas de detección del VIH y el asesoramiento en África
Objetivo Describir los cambios recientes en la estrategia sobre la 
realización de pruebas de detección del virus de la inmunodeficiencia 
humana (VIH) y el asesoramiento emprendidos por los proveedores 
(PITC) en países africanos e investigar las experiencias de los pacientes 
y sus opiniones acerca de la PITC.
Métodos Se llevó a cabo un examen de las publicaciones y de 
estrategias de detección del VIH nacionales, convenios estratégicos, 
planes y otros documentos importantes.
Resultados De los países africanos examinados, 42 (79,2%) había 
adoptado la estrategia PITC. De esos 42, todos recomendaban la 
PITC para prevenir la transmisión maternoinfantil del VIH, el 66,7% la 
recomendaba a las clínicas y pacientes con tuberculosis y el 42,5% a las 
clínicas de tratamiento de infecciones de transmisión sexual. Además, el 
43,6% adoptó la PITC en el año 2005 o 2006. La búsqueda bibliográfica 

identificó 11 estudios sobre las experiencias de los pacientes y sus 
opiniones acerca de la PITC en entornos clínicos de África. Una mayoría 
clara consideró la PICT aceptable. Sin embargo, las mujeres en las clínicas 
de atención prenatal no siempre fueron conscientes de que tenían el 
derecho a rechazar las pruebas de detección del VIH.
Conclusión La estrategia y práctica de las pruebas de detección del VIH 
y el asesoramiento en África han cambiado desde un enfoque cauteloso 
que enfatiza la confidencialidad a una mayor aceptación de la oferta 
sistemática de pruebas de detección del VIH. La introducción de la PITC 
en los entornos clínicos ha contribuido a incrementar el número de 
pruebas de detección del VIH en muchos de esos entornos. La mayoría 
de pacientes considera la PTIC aceptable. No obstante, se necesitan 
otros enfoques para llegar a aquellas personas que no acuden a los 
servicios sanitarios.
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Table 2. Acceptability of provider-initiated HIV testing and counselling, Africa, 1999–2009

Publication 
(Author, year)

Country Primary objective Sample size Population 
group

Acceptability

Etiebet, 200422 South Africa Knowledge, attitude 
and practices survey 
of women receiving 
prenatal or postnatal 
care

264 Women 
attending 
midwife 
obstetric units

(i) 93% agreed that all pregnant women 
should be tested for HIV; (ii) 98% agreed they 
would recommend attendance at a clinic that 
routinely o!ers HIV testing to a friend or sister

Nakanjako, 200723 Uganda To determine whether 
patients would accept 
a routine o!er of HIV 
testing in a medical 
emergency setting

233 Adult patients (i) 99% expressed a need to integrate routine 
HTC into medical care at the emergency unit; 
(ii) 86% believed routine testing would help 
link HIV-positive patients to HIV care services

Chandisarewa, 
200724

Zimbabwe To assess the impact of 
routine ANC testing for 
PMTCT

221 Follow-up 
survey with 
pregnant 
women 

(i) 89.1% stated that o!ering routine testing 
was helpful as it empowers women to “exercise 
their rights and responsibilities” with regard 
to accessing relevant information and making 
informed choices about PMTCT; (ii) 10.9% 
stated that the o!er of routine antenatal 
testing was not helpful

Corneli, 200825 Democratic 
Republic of 
the Congo

To identify an 
acceptable approach 
to HIV testing for 
tuberculosis patients 
based on the views of 
patients and health-
care workers

88 Tuberculosis 
patients

(i) 99% supported the incorporation of HIV 
testing into routine care for tuberculosis 
patients; (ii) 99% expressed the view that 
HIV testing should be o!ered at the start of 
tuberculosis treatment; (iii) 68% preferred HIV 
testing to be o!ered by a tuberculosis nurse 
(including 93% of tuberculosis patients who 
were tested in this way); (iv) 24% preferred 
referral to on-site HIV testing; (v) 8% preferred 
referral to a freestanding voluntary HTC site

Byamugisha, 
200926

Uganda To assess attitudes 
towards routine HIV 
testing among new 
ANC attendees

388 First-time ANC 
attendees

Question posed: “Nowadays in this clinic all 
mothers are tested for HIV unless they say no, 
what do you think about this system?” 98.5% 
responded “good” or “very good (helps them 
know their HIV status and thus plan for their 
future and that of their baby)”; 1.5% responded 
“fair”, “bad” or “very bad”

Rollins, 200927 South Africa To determine the 
acceptability and 
feasibility of universal 
HIV testing of 6-week-
old infants attending 
immunization clinics

646 Women with 
infants

(i) Question posed: “How did you feel when 
o!ered the opportunity of HIV testing?” (for 
infants). Response: 77.9% comfortable; 11% 
surprised; 4.5% frightened; 3.4% shocked; 1.5% 
anxious; 0.3% preferred not to answer; 0.2% 
other; (ii) 89.8% would recommend HTC to 
“others”

Angotti, 201028 Malawi To determine local 
perceptions of routine 
HIV testing and the 
potential consequences

18 (12 from 
an ANC 

attendee 
sample)

Women who 
had been 
o!ered HTC in 
an ANC and 
accepted

Interviewees made “favourable” comments 
about the routine o!er of HTC and generally 
accepted its implementation in an ANC

Larsson, 201129 Uganda To explore women’s 
experiences of, and 
views on, the opt-out 
testing policy and 
associated HIV testing 
in an ANC

18 Pregnant 
women 
attending an 
ANC

Some women viewed the opt-out testing 
policy as positive as it could benefit their child 
and themselves

ANC, antenatal clinic; HIV, human immunodeficiency virus; HTC, HIV testing and counselling; PMTCT, prevention of mother-to-child HIV transmission.
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Table 3. Users’ experiences of provider-initiated HIV testing and counselling, Africa, 1999–2009

Publication 
(Author, year)

Country Primary objective Sample 
size

Population 
group

Experience

Etiebet, 200422 South Africa Knowledge, attitude 
and practices survey 
of women receiving 
prenatal or postnatal 
care

264 Pregnant 
women

(i) 94% were satisfied with the counselling services 
o!ered to them; (ii) 0.34% felt pressured by nurses 
to accept testing (45% believed that women who 
accepted testing receive better care); (iii) 8% of 
women tested did not remember receiving post-test 
counselling

Chandisarewa, 
200724

Zimbabwe To assess the impact 
of routine ANC 
testing for PMTCT

2011 Exist survey 
with pregnant 
women

98% stated that the information provided by 
counsellors on routine testing had “adequately 
prepared” them for the result

Corneli, 200825 Democratic 
Republic of 
the Congo

To identify an 
acceptable approach 
to HIV testing for 
tuberculosis patients 
based on the views 
of patients and 
health-care workers

88 Tuberculosis 
patients

(i) The majority (71%) felt confident they had the 
right to choose whether or not to be tested; (ii) 29% 
believed it would be di"cult to decline a routine 
o!er of testing from a nurse and some said this was 
because of the power relationship whereas others felt 
it was because health-care workers know what is best 
for them

Mugore, 200830 Zimbabwe To assess 
understanding of 
a routine o!er of 
HTC among women 
attending ANC

146 Pregnant 
women

(i) 95% stated that the information they received 
during group education was su"cient to make 
a decision about whether or not to test for HIV; 
(ii) 94.1% knew their blood was being drawn for HTC; 
(iii) 77.8% of those who declined HTC said it would 
not deter them from seeking ANC at the health facility

Byamugisha, 
200926

Uganda To assess attitudes 
towards routine HIV 
testing among new 
ANC attendees

388 First time ANC 
attendees

(i) 90.2% had a “good” or “very good” experience with 
or opinion of the health education talk, whereas 9.8% 
had a “fair”, “bad” or “very bad” experience; (ii) 86.3% 
had a “good” or “very good” experience with or 
opinion of pretest counselling, whereas 13.7% had a 
“fair”, “bad” or “very bad” experience; (iii) 95.1% had a 
“good” or “very good” experience with or opinion of 
post-test counselling, whereas 4.9% had a “fair”, “bad” 
or “very bad” experience

Groves, 201031 South Africa To evaluate women’s 
experiences with 
HTC

25 Women who 
had been 
tested for HIV 
during their 
most recent 
pregnancy

(i) 52% believed they had clearly consented to testing 
and had a positive experience of group and individual 
education sessions; (ii) 28% said their choice 
was “less clear” and were less positive about the 
education sessions; (iii) 20% felt their choice had been 
compromised (48% of these women expressed the 
view that they experienced less autonomy in deciding 
whether to be tested for HIV)

Angotti, 201028 Malawi To determine local 
perceptions of 
routine HIV testing 
and the potential 
consequences

18  
(12 from 
an ANC 

attendee 
sample)

Women that 
had been 
o!ered HTC in 
an ANC and 
accepted the 
o!er

(i) 22.2% stated that refusing the o!er of a test was an 
option and believed that women could still receive 
services if they opted out of testing; (ii) the majority 
who underwent HIV testing stated they were not 
given the option of refusing in the ANC; (iii) HTC was 
considered a precondition for receiving care

Larsson, 201129 Uganda To explore women’s 
experiences of, and 
views on, the opt-
out testing policy 
and associated HIV 
testing in an ANC

18 Pregnant 
women 
attending an 
ANC

(i) Pregnant women recruited from facilities that 
o!ered testing on site perceived HIV testing as 
compulsory, despite pretest group counselling; 
(ii) generally women thought they could not receive 
any other ANC service if they declined testing; 
(iii) women felt obligated to attempt to persuade 
their partners to attend the ANC for HIV testing and 
felt anxious about asking their male partners to 
participate in couples testing; (iv) women highlighted 
the power asymmetry between themselves and 
health-care providers

Ujiji, 201132 Kenya To identify factors 
associated with 
consent to opt-out 
of HTC

900 Pregnant 
women

(i) 17% understood that HIV testing was optional, 
whereas 83% did not; (ii) when asked: “If you could 
choose to HIV test or not, would you decline?”, 80% 
responded “no” and 20% responded “yes”

ANC, antenatal clinic; HIV, human immunodeficiency virus; HTC, HIV testing and counselling; PMTCT, prevention of mother-to-child HIV transmission.
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Abstract objective To assess the contribution of provider-initiated testing and counselling (PITC) to achieving
universal testing of pregnant women and, from available data on components of PITC, assess whether
PITC adoption adheres to pre-test information, post-test counselling procedures and linkage to
treatment.
methods Systematic review of published literature. Findings were collated and data extracted on HIV
testing uptake before and after the adoption of a PITC model. Data on pre- and post-test counselling
uptake and linkage to anti-retrovirals, where available, were also extracted.
results Ten eligible studies were identified. Pre-intervention testing uptake ranged from 5.5% to
78.7%. Following PITC introduction, testing uptake increased by a range of 9.9% to 65.6%, with
testing uptake ‡85% in eight studies. Where reported, pre-test information was provided to between
91.5% and 100% and post-test counselling to between 82% and 99.8% of pregnant women. Linkage to
ARVs for prevention of mother to child transmission (PMTCT) was reported in five studies and ranged
from 53.7% to 77.2%. Where reported, PITC was considered acceptable by ANC attendees.
conclusion Our review provides evidence that the adoption of PITC within ANC can facilitate
progress towards universal voluntary testing of pregnant women. This is necessary to increase the
coverage of PMTCT services and facilitate access to treatment and prevention interventions. We found
some evidence that PITC adoption does not undermine processes inherent to good conduct of testing,
with high levels of pre-test information and post-test counselling, and two studies suggesting that PITC is
acceptable to ANC attendees.

keywords human immunodeficiency virus, pregnant women, prevention of mother to child
transmission, diagnostic tests – routine, infection transmission – vertical

Introduction

HIV testing is a ‘critical gateway’ to treatment, care and
support services. Knowledge of HIV status can empower
individuals and couples to take measures to prevent HIV
acquisition or onward transmission. For those already
infected, a positive test result is necessary to access
treatment and, in the case of pregnant women, to access
prevention of mother to child transmission (PMTCT)
services (Higgins et al. 1991, Coates et al. 2000; WHO
2003). Across communities, normalising awareness of HIV
status through increasing testing could reduce HIV-related
stigma and discrimination (WHO 2003).

However, progress towards universal knowledge of HIV
status is inadequate (Granich et al. 2009). In 10 popula-
tion-based surveys conducted in sub-Saharan Africa in
2007–2009, the median percentage of people living with
HIV who knew their status was <40% (WHO 2010). In
Africa, the estimated percentage of people who know their
HIV status ranges from <10% in Sierra Leone, DRC and
Liberia to 40–56% in Kenya and South Africa (WHO
2010). In 2009, an estimated 50% of pregnant women in
Eastern and Southern Africa received an HIV test, up from
43% in 2008(WHO 2010).

For many years, HIV testing was delivered through
a voluntary counselling and testing (VCT) model. A

Tropical Medicine and International Health doi:10.1111/j.1365-3156.2011.02893.x
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client-initiated approach, VCT guidelines stressed the
importance of confidentiality, expressed voluntarism and
written informed consent. VCT relied on personal moti-
vation to seek testing, which is influenced by a number of
factors that might act as barriers to widespread testing
(Leon et al. 2010b). With <10% of key populations in low-
and middle-income countries who may have been exposed
to HIV accessing VCT and with evidence that many
opportunities to diagnose patients with HIV were lost
(Seipone 2004; Fetene & Feleke 2010), VCT was increas-
ingly seen as inadequate (Nieburg et al. 2005; Fetene &
Feleke 2010).

To address this problem in 2007 WHO issued guidance
recommending the routine offer of HIV testing in clinical
settings. Termed ‘provider-initiated testing and counsel-
ling’ (PITC), this model supports recommending testing to
all patients attending health facilities, including antenatal
services, in countries with generalised epidemics and for
those attending, for example, antenatal, tuberculosis and
sexually transmitted infection services in non-generalised
epidemiological contexts (WHO 2007). PITC eliminates
the need for lengthy pre-test counselling, replacing it with
pre-test information that meets the minimum standard for
informed consent (WHO 2007). Opt-out PITC is recom-
mended; however, the guidance suggests that opt-in PITC
should be considered for ‘highly vulnerable populations’
(WHO 2007). PITC proponents highlight its potential
impact on universal knowledge of HIV status, thereby its
potential to reduce mother-to-child transmission (MTCT),
HIV-related morbidity and mortality (Bayer & Edington
2009), and its capacity to ‘normalise’ HIV testing (Leon
et al. 2010a). However, others have concerns that remov-
ing extensive pre-test counselling and written informed
consent could lead to coercion and thus threatens the ethics
and human rights of HIV testing (Gruskin et al. 2008;
Bayer & Edington 2009). Prior to the WHO guidance,
numerous countries had adopted the models of PITC in
clinical settings, particularly in antenatal clinics (ANC) in
response to evidence of the effectiveness of antiretrovirals
(ARV) in reducing MTCT and the urgent need to provide
access to PMTCT services to pregnant women with HIV
(Seipone 2004; Centers for Disease Control & Prevention
2008).

Growing evidence suggests that adopting PITC in
ANC reduces lost opportunities to test pregnant women
for HIV and increases PMTCT uptake and coverage
(Kharsany et al. 2010, Amornwichet et al. 2002, Weigel
et al. 2009; Chersich & Luchters 2008). The aim of
this systematic review was to determine the extent to which
the adoption of guidelines for a PITC-related model in
ANC contributes to achieving the goal of universal
voluntary testing of pregnant women and increases the

coverage of PMTCT, treatment and care services. We
also aimed to assess whether PITC adheres to the
standards inherent to good conduct of HIV testing, namely
that it provides pre-test information and post-test
counselling.

Methods

We conducted a systematic review of published literature.
We searched Medline, Embase and Global Health using the
following search terms: provider-initiated, routine, diag-
nostic, opt-out, HIV, human immunodeficiency virus,
AIDS, acquired immune deficiency syndrome, counselling,
counseling, testing and screening, antenatal, PMTCT,
vertical transmission and prenatal care. The final full
search was conducted in December 2010. BH conducted
the literature search and, with support from DB and MK,
determined whether full references extracted were eligible
for inclusion. Studies were considered eligible for inclusion
if they were conducted in ANC settings and reported on the
impact of adopting a model of PITC on the primary
outcome: HIV testing uptake, and were English language
studies. We included randomised controlled trials (RCT)
and non-randomised studies (NRS) with >1 site per arm as
long as they collected both pre- and post-intervention data
for each facility. We also included time series studies
conducted in one facility if they had collected pre- and
post-intervention data. We excluded studies conducted at
population level as they provide limited information of
changes within individual facilities, thus imposing greater
challenges in inferring causation. Our review identified
three types of intervention ⁄ comparison conditions that
satisfied these criteria (Table 1).

Data extraction

BH extracted data into two data extraction forms, one for
study design (Table 2) and one for data relating to HIV
testing uptake and adjusted odds ratios, where reported.
We also collated data on counselling and linkage to ARV.
We critically appraised the quality of studies using a
quality assessment tool adapted from the Effective Public
Health Practice Project (EPHPP1). The tool included 22
questions that allowed for yes, no and cannot tell
responses. Studies were not excluded on the basis of
quality, but given a weak, moderate or strong quality
rating (weak n = 2, moderate n = 7 and strong n = 1).

1http://www.ephpp.ca/PDF/Quality%20Assessment%20Tool_
2010_2.pdf
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Defining PITC and lost opportunities

For the purpose of this review, we defined PITC as the
routine offer of HIV testing, regardless of whether the
emphasis of consent was opt-in or opt-out, by healthcare
providers to pregnant women attending ANC settings as a
standard component of clinical practice. Lost opportunities
to test for HIV were defined as the difference between
the reported proportion of women accepting testing and
universal (100%) testing uptake. Although achieving
100% uptake of testing is an ambitious goal, universal
testing is defined as such – the universal uptake of HIV
testing to achieve universal knowledge of HIV status. We
expected studies to report increased uptake of HIV testing

after implementation of PITC; however, our primary
research question was to determine the ability of PITC to
achieve universal (100%; 0% lost opportunities) HIV
testing in ANC. We restricted this review to studies
conducted in ANC settings as the majority of studies on
PITC were conducted in ANC and the majority of PITC
programmes were initially implemented in ANC.

Results

We retrieved 1009 references, of which 831 were excluded
following title review. Of the remaining 178, a further 158
were excluded following abstract review or retrieval of
the full paper as they did not meet the inclusion criteria
(Figure 1). Of the remaining 20 studies, ten targeted the
population of interest (Table 2).

Studies that met the inclusion criteria

Tables 2 and 3 present the details and characteristics of
the included studies. The majority were NRS (90%)
comparing the period before the introduction of a routine
testing guideline, implemented either through an interven-
tion at specific clinics or through a national policy change,
to the period after. We identified only one RCT (Simpson
et al. 1998). In the studies, the number of clinics varied
from 1 to 52 and sample sizes varied from 1456 to 54 429
women. Seven studies were conducted in Africa (van’t

Table 1 Comparison and intervention conditions considered
eligible for inclusion

Comparison HIV
testing model

Intervention HIV
testing model

A VCT Routine offer of testing
B Diagnostic testing Routine offer of testing
C Routine offer of

opt-in testing
Routine offer of
opt-out testing*

*These models were defined as those where the emphasis of con-
sent changed from one where, following a routine offer of testing,
a patient explicity opted-in to a testing model where the patient
had to opt-out should they choose not to test.

1009 references retrieved from
electronic database search

831 references excluded

81 references excluded

from title review

178 references

after abstract review
77 references excluded based on study 

design–majority were cross sectional studies

20 references

10 excluded based on target population

10 references considered 
eligible for review

Figure 1 Inclusion flow diagram.
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Hoog et al. 2005; Chandisarewa et al. 2007; Creek et al.
2007; Moses et al. 2008; Kasenga et al. 2009; Byamugisha
et al. 2010; Mirkuzie et al. 2010), two in Europe (Simpson
et al. 1998, 1999) and one in the USA (Stringer et al.
2001). The outcome of HIV testing uptake was reported in
all studies (Table 2).

Intervention heterogeneity

The PITC interventions under study varied in a number of
ways. Some studies reported extensive healthcare worker
training prior to the implementation of PITC (Chandis-
arewa et al. 2007; Creek et al. 2007; Byamugisha et al.
2010), whilst others did not report on this (Kasenga et al.
2009). Some studies were the evaluations of interventions
implemented in facilities, whilst others evaluated the
influence of policy change on activities at facility level
(Table 2). The information provided to women through
pre-test education also varied: one study reported extensive
community mobilisation (Chandisarewa et al. 2007),
whilst two reported provision of leaflets (Simpson et al.
1998, 1999) (Table 4).

Missed opportunities for testing

Table 5 presents data on HIV testing uptake. Prior to the
implementation of PITC, lost opportunities for testing
ranged from 94.5% in Scotland (Simpson et al. 1998) to
21.3% in a study from Malawi (Kasenga et al. 2009).
Following implementation of PITC, lost opportunities
decreased substantially in all settings (Figure 2). Despite a
significant decrease in lost opportunities, in Scotland,
where the aim of the study was to determine uptake and
acceptability of different methods of a universal offer of
testing, the lost opportunities amongst women in inter-
vention groups remained high at 65.2% (P < 0.001)
(Simpson et al. 1998). The adoption of opt-out PITC
further reduced missed opportunities to 11.7% (Simpson
et al. 1999). In rural Malawi, implementation of opt-out
testing reduced lost opportunities to test by 9.9%; the
introduction of free maternity services in October 2006
reduced lost opportunities further to 1.2% (testing uptake
98.8% (n = 2,249 ⁄ 2,277);Kasenga et al. 2009). The lowest
proportion of lost opportunities for testing was reported in
Zimbabwe, where <0.1% of opportunities to test women
were lost (P < 0.001) (Chandisarewa et al. 2007).

Components of the PITC process

Four studies presented results for the proportion of women
provided pre-test counselling ⁄ information (van’t Hoog
et al. 2005; Chandisarewa et al. 2007; Byamugisha et al.

2010; Mirkuzie et al. 2010) (Table 6). Following
implementation of PITC, pre-test counselling ⁄ information
ranged from 91.5% in a study from Kenya (van’t Hoog
et al. 2005) to 100% in Zimbabwe (Chandisarewa et al.
2007). These four studies also presented results on the
proportion of women tested and subsequently post-test
counselled or received test results (van’t Hoog et al. 2005;
Chandisarewa et al. 2007; Creek et al. 2007; Mirkuzie
et al. 2010). Prior to the implementation of revised PITC
models the proportion of women receiving post-test
counselling and test results ranged from 72% who received
test results in Botswana (Creek et al. 2007) to 96.9% in
Zimbabwe (Chandisarewa et al. 2007). Following imple-
mentation of revised PITC models post-test counselling ⁄

Table 3 Study characteristics

Study characteristics Frequency (n)

Study design
Non-randomised study 9
Randomised controlled trial 1

Year of study initiation
1995–1996 1
1997–1998 2
1999–2000 0
2001–2002 2
2003–2004 4
2005–2006 1

Study direction
Prospective 5
Retrospective 5

Inclusion and exclusion criteria (individuals)
Reported 1
Not reported 9

Reason for selection of clinic(s)
Reported 1
Not reported 9

Results assessors blinded during interpretation
Reported 0
Not reported 10

Intervention group
Routine offer of testing vs. VCT 4
Routine offer of opt-out testing vs.

routine offer opt-in testing
6*

Comparison group
Before intervention comparison 6
Historical comparison 3
Controlled comparison 1

Study typology (Table 1)
Group A 4
Group B 0
Group C 6

*For the study conducted in Ethiopia, public facilities adopted
opt-out testing but private facilities adopted opt-in testing after
VCT.
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receipt of results increased significantly to 99.8%
(P < 0.001) in Zimbabwe (Chandisarewa et al. 2007) and
to 82% (P < 0.001) in Botswana (Creek et al. 2007). Five
studies reported results for linkage to ARV for PMTCT
(van’t Hoog et al. 2005; Chandisarewa et al. 2007; Creek
et al. 2007; Byamugisha et al. 2010; Mirkuzie et al. 2010)
with three reporting increased uptake of ARV for PMTCT
and four reporting an increase in the absolute number of
patients identified as HIV positive and linked to ARV for
PMTCT (van’t Hoog et al. 2005; Byamugisha et al. 2010;
Mirkuzie et al. 2010). Across all studies, at least 20% of
women were not linked to ARV for PMTCT (van’t Hoog
et al. 2005; Chandisarewa et al. 2007; Creek et al. 2007;
Byamugisha et al. 2010; Mirkuzie et al. 2010).

Discussion

Our review suggests that implementation of PITC as a
standard component of clinical care in ANC settings
decreased lost opportunities to test pregnant women for
HIV. In 3 ⁄ 10 studies, lost opportunities were <10%
following introduction of PITC, and in 8 ⁄ 10, lost
opportunities were <20%. Adopting PITC in ANC closes
the gap towards achieving universal voluntary HIV testing
of pregnant women and consequently increases the
opportunities for pregnant women to access PMTCT and
appropriate treatment and prevention interventions.
Many key components of VCT were retained such as
pre- and post-test counselling, although we were not able
to assess directly the quality of these components or the
extent to which patients felt coerced into testing. Link-
age to ARV for PMTCT was low, with at least 20% of
HIV-infected women not linked to ARVs, highlighting the
need for improved linkage to PMTCT services.

The studies included in the review were of variable
quality and had significant heterogeneity, creating chal-
lenges in data synthesis and interpretation, particularly of
the outcomes of the components of the PITC process, for
which there was limited data. Consequently, our review
may be subject to limitations. First, we included only
published studies, and published research is more likely to
present statistically significant findings than unpublished
research (Dwan et al. 2008). Further, despite systemati-
cally searching databases to minimise bias, no data from
Latin America and the Caribbean or Asia were identified,
which may be due to restricting our review to English
language studies or a lack of published data from these
regions despite the adoption of PITC in ANC in these
settings. Second, the studies included in our review are
subject to limitations. Only ten studies were identified for
inclusion, the majority being NRS. Challenges associated
with reporting and synthesising evidence from NRS areT
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well documented (Deeks et al. 2003). A potential weakness
of included studies is selection bias: there may have been
differences between the intervention and ‘control’ groups
at baseline, yet only one of the NRS controlled for these in
analyses and only the study from Botswana compared
groups to determine whether they had any significant
differences in characteristics, including social and demo-
graphic characteristics (Deeks et al. 2003; Creek et al.
2007; Stringer et al. 2001). Hence, study results may
overestimate the impact of PITC, as has been shown by
other studies that compared evidence generated from NRS

with results from RCTs (Deeks et al. 2003). In addition,
NRS are vulnerable to time trends; to minimise the impact
of these trends, we restricted our review to studies
conducted within the same clinical settings with pre- and
post-data as we felt that changes over time within the
same facilities would most likely be a result of the
interventions described. Finally, ambiguity in the use
and differences in the interpretation of the terms opt-in,
VCT and client-initiated may have implications on our
classification of the model of testing in the control
period of the studies.

Table 5 HIV Testing Uptake

Country, (Author)

HIV Testing Uptake Among Pregnant Women Presenting to ANC

PITC model Comparison group

Decrease (%) in
lost opportunities
to test

Scotland (Simpson et al. 1998), 1996–1997 34.8% (n = 707 ⁄ 2030)*
(OR offered testing vs
control 8.4 (6.2, 11.5)!

5.5% (n = 55 ⁄ 994) 29.3%

Scotland (Simpson et al. 1999), 1998 88.3% (n = 816 ⁄ 924)* 34.8% (n = 707 ⁄ 2030) 53.5%
USA (Stringer et al. 2001), 1998–2000 88%* (OR study year

2.3 (2.1, 2.7))"
75% 13%

Kenya (van’t Hoog et al. 2005), 2001–2003 75.8% (n = 3101 ⁄ 4089)* 61.6% (n = 2551 ⁄ 4142) 14.2%
Botswana (Creek et al. 2007), 2003–2004 94.8% (n = 914 ⁄ 964)* 76.6% (n = 377 ⁄ 492) 18.2%
Zimbabwe (Chandisarewa et al. 2007), 2004–2005 99.9% (n = 4547 ⁄ 4551)* 62.8% (n = 3058 ⁄ 4872) 37.1%
Malawi (Moses et al. 2008), 2004–2005 99%*§ 73% 26%
Uganda (Byamugisha et al. 2010), 2002–2009 87.6% (n = 21 538 ⁄ 24 595)* 22% (n = 6570 ⁄ 29 834) 65.6%
Ethiopia (Mirkuzie et al. 2010), 2004–2009 85%– 52.2% 32.8%
Malawi (Kasenga et al. 2009), 2005–2007 88.6% (n = 879 ⁄ 992)* 78.7% (n = 837 ⁄ 1063) 9.9%

*P < 0.05.
!OR – Odds ratio; adjusted for midwife, marital status (married vs being single), previous test, age.
"OR – Odds Ratio; adjusted for age, education, ethnicity, smoking history, substance use and history of sexually transmitted infections.
§Unpublished results from conference abstracts results: PITC Model: 98.3% (n = 14 491 ⁄ 14 749)*; Comparison Model: 76.1% (n = 11
689 ⁄ 15 343) (Zimba et al. 2006).
–Private facilities offered opt-in testing yet >90% of women attended public facilities, where opt-out testing was offered (personal
communication, 2011).

Scotland, 1996–1997
Scotland, 1999
USA, 1998–2000
Kenya, 2001–2003
Botswana, 2003–2004
Zimbabwe, 2004–2005
Malawi, 2004–2005

0 20 40 60 80 100
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Figure 2 Achieving universal testing
among pregnant women in ANC. The
contribution of expanded PITC
interventions to universal testing
compared with pre-intervention testing
uptake.
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Notwithstanding these limitations, we attempted to
synthesis the findings of studies on similar primary
outcomes assessed through similar study designs and in
similar (ANC) settings. Most studies were from African
countries with generalised epidemics. The overall direc-
tion and size of the effect provide evidence of the impact
of this strategy on universal voluntary testing in ANC in
similar contexts. National testing figures report substan-
tial increases in HIV testing coverage where the testing
model is PITC (WHO 2008, 2009, 2010): WHO 2010
Universal Access Report documents high coverage of HIV
testing amongst pregnant women in Europe and Central
Asia at 75% and in Latin America and the Caribbean at
57% (WHO 2010). In Eastern and Southern Africa, the
region with the highest HIV prevalence, HIV testing
amongst pregnant women reached over 50%, an increase
from 43% in 2008 (WHO 2010). In Western and Central
Africa, coverage increased from 16% to 21% between
2008 and 2009, with 54% [40–84%] of pregnant women
with HIV in sub-Saharan Africa receiving ARVs for
PMTCT compared with 45% [37–58%] in 2008 (WHO
2010). Consequently, although attributing reduced lost
opportunities for testing to PITC is challenging in the
absence of RCTs, as testing uptake is likely to be
influenced by multiple correlated factors including the
availability of rapid testing kits, increased availability of
ART, healthcare providers expectations and attitudes, and
the introduction of free services (Moses et al. 2008; April
et al. 2009), the consistency and strength of association

suggest that these results are reliable in terms of direction
and magnitude.

A number of important questions remain. Reports of
high HIV testing coverage and a reduction in lost oppor-
tunities where testing is routinely offered have been met
with caution by some as concerns remain that, in the
absence of written informed consent following individual
pre-test information, intentional and unintentional coer-
cion may confound patient choice (Gruskin et al. 2008;
Becker et al. 2009). The process by which individuals
decide to undergo testing is complex, being influenced not
only by available information, but also by cultural, societal
and individual beliefs and values and the potential
individual and social implications of a positive test result
(Gruskin et al. 2008). The routine offer of HIV testing in
ANC settings might, however, simplify the decision-mak-
ing process, through the normalisation of testing by
removing fear of stigma, discrimination and moral judg-
ements where testing is client-initiated (Oosterhoff et al.
2008). PITC has also raised ethical and human rights
concerns in relation to testing and counselling and concerns
regarding potential psychological consequences of a
positive result in the absence of extensive pre-test coun-
selling (Koo et al. 2006). Concerns exist that PITC will fail
to adhere to the principles of consent, confidentiality and
counselling inherent to VCT. Yet, anecdotal evidence
suggests that where the testing strategy is VCT, pre- and ⁄ or
post-test counselling is sometimes of poor quality or
lacking (Paxton et al. 1999; Ayarza & Reyes 2002, Chopra

Table 6 Outcomes of the PITC components

Pre-test counselled ⁄ information PITC model Comparison group

Kenya (van’t Hoog et al. 2005) 91.5% (n = 3743 ⁄ 4089)* 77.4% (n = 3206 ⁄ 4142)
Uganda (Byamugisha et al. 2010) 98.3% (n = 24 171 ⁄ 24 595)* 62.3% (n = 18 583 ⁄ 29 834)
Zimbabwe
(Chandisarewa et al. 2007)

100% (n = 4551 ⁄ 4551) 100% (n = 4872 ⁄ 4872)

Ethiopia (Mirkuzie et al. 2010) 94% 71.9%
Patients post-test counselled

Kenya (van’t Hoog et al. 2005) 90.3% (n = 2799 ⁄ 3101) 89.3% (n = 2278 ⁄ 2551)
Botswana (Creek et al. 2007) 82% (n = 753 ⁄ 914)* 72% (n = 272 ⁄ 377)
Zimbabwe

(Chandisarewa et al. 2007)
99.8% (n = 4538 ⁄ 4547)* 96.9% (n = 2964 ⁄ 3058)

Ethiopia (Mirkuzie et al. 2010) 84.5% 50.7%
Linkage to PMTCT for women
with positive results
Kenya (van’t Hoog et al. 2005) 70% (n = 471 ⁄ 673)* 56.6% (n = 302 ⁄ 534)
Botswana (Creek et al. 2007) 66% (n = 144 ⁄ 220) 70% (n = 87 ⁄ 125)
Zimbabwe

(Chandisarewa et al. 2007)
73% (n = 663 ⁄ 908) 76.3% (n = 372 ⁄ 487)

Uganda (Byamugisha et al. 2010) 77.2% (n = 885 ⁄ 1147)* 55.8% (n = 316 ⁄ 566)
Ethiopia (Mirkuzie et al. 2010) 53.7% 33.8%

*P < 0.05.
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et al. 2005). In our review, we found that opt-out PITC
adhered to the standards inherent to counselling and
testing, with data indicating that women who were tested
also receive pre-test counselling ⁄ information and that a
majority of the women tested receive post-test counselling.
The quality of these components was, however, not
assessed, and additional research of the quality of the PITC
components is warranted.

Although PITC closes the gap towards universal testing,
a minority of women continue to refuse testing. An
increased understanding of the factors associated with opt-
out, such as age, ethnicity and ‡12 years of education in
the USA (Stringer et al. 2001), and marital status in
Scotland (Simpson et al. 1998), as suggested by evidence
from studies included in our review, would ensure oppor-
tunities to test specific subpopulations within ANC settings
are addressed (Homsy et al. 2007). Similarly, further
research regarding the acceptability of services within ANC
settings is required as, although we present evidence of the
adherence to the standards inherent to good HIV testing
conduct, our review provides limited evidence of women’s
perception and acceptability of the strategy. Studies
included in our review suggest that the routine offer of
testing is ‘helpful’ to women in Zimbabwe, with a majority
of women in Scotland in favour of the availability of testing
to all pregnant women (Simpson et al. 1998; Chandis-
arewa et al. 2007). In-depth personal perceptions regard-
ing PITC processes were, however, not examined in the
studies identified, and additional research is warranted.

Despite evidence that implementation of a PITC inter-
vention may improve linkage to ARVs for PMTCT, at least
20% of women testing positive across five studies failed to
access ARVs for PMTCT; in two studies conducted in
Botswana and Zimbabwe, the proportion of women linked
to ARVs for PMTCT decreased, albeit insignificantly. There
is limited current published evidence of why a large
proportion of women fail to be linked to ARV for PMTCT
and of the effectiveness of linkage to ART, and subsequent
adherence to ART regimens, for the management of the
mother’s infection for women testing in ANC and requiring
treatment for their own health. The benefits of testing, in the
absence of effective linkage to PMTCT, treatment and care
services, are limited. Understanding these linkages, and
their weaknesses, is crucial to ensuring the benefits of testing
are maximised. The studies included in this review focus
primarily on HIV testing uptake. The majority are early
PITC studies, conducted during a transitional period when
community and political support and healthcare provider
confidence in conducting PITC may have been limited.
Additional research of recent studies, which focus on PITC
and the effectiveness of linkages to ARVs and ART in the
era of ART scale-up and of increased support for PITC,

through the availability of WHO guidance and national
policies recommending PITC, is required. In addition, the
costs associated with the introduction of PITC need to be
assessed alongside assessments of any impact PITC has on
overburdened services and service providers. For individu-
als accepting the offer of testing, sexual behaviours
following a negative test result also need to be monitored
and researched as concerns exist that a negative result may
result in sexual disinhibition (Kiene et al. 2009). Finally,
our review was restricted to the contribution of PITC to
universal voluntary testing for pregnant women in ANC
settings; additional research is needed to better understand
how PITC might contribute to universal voluntary testing
amongst different populations within different clinical
contexts.
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immediate postdiagnosis support, stigma reduction, capacity 
building, addressing grief, and promoting peer support. Recom-
mendations are presented for enhancing PSS for HIV-positive chil-
dren in resource-limited settings.  

 KEYWORDS adolescents, AIDS, care, children, counseling, HIV, 
psychosocial, testing  

 INTRODUCTION 

Increased efforts to diagnose HIV in infants and provide antiretroviral ther-
apy (ART) have contributed to reductions in HIV-related deaths among chil-
dren under age 15. While many infections in children still go undiagnosed, 
these recent advances enable a new generation of children to live longer, 
healthier lives (Ferrand et! al.. 2010; Sopena, Evangeli, Dodge, & Melvin, 
2010). As HIV management shifts toward a chronic disease model, address-
ing the psychosocial concerns of people living with HIV (PLHIV)— especially 
children—becomes a pressing priority for ensuring their long-term well-
being (Gutmann & Fullem, 2009; Rochat, Mitchell, & Richter, 2008). 

Children with HIV are likely to experience more psychological prob-
lems than are their uninfected peers (Gaughan et!al., 2004; Gosling, Burns, 
& Hirst, 2004). Therefore, good psychosocial support (PSS) is especially criti-
cal, creating the foundation from which children can establish their identity 
and place in society, manage their care and live positively, cope with chal-
lenges, and plan for their future (Regional Psychosocial Support Initiative 
[REPSSI], 2003; Rochat, Mitchell, & Richter 2008). PSS for children entails 
meeting their emotional, mental, and social needs, often through counseling, 
cognitive behavior therapy, and play groups (Clay, Bond, & Nyblade, 2003; 
Richter, Foster, & Sherr, 2006). For most children with HIV, the first line of 
support is family caregivers who also face HIV-related stressors, including 
their own HIV status, challenges with disclosure, and social isolation due to 
stigma (Brown & Lourie, 2000; King, De Silva, Stein, & Patel, 2009). Such 
stresses can render these adults less capable of providing much-needed sup-
port to the children in their care (Abasiubong, Bassey, Ogunsemi, & Udobang, 
2011; Murphy, Marelich, Armistead, Herbeck, & Payne, 2010). Despite these 
findings, few studies have explored how programs equip parents, caregivers, 
and service providers to meet the psychosocial needs of children with HIV. 

This article presents findings about PSS for children based on a litera-
ture review and data collection including expert informants, parents, chil-
dren, and caregivers. Interviews with experts in pediatric HIV identified 
three key threats to the psychosocial well-being of children with HIV: mis-
handling of disclosure, stigma, and grief and bereavement (Instone, 2000; Lin 
et!al., 2010). Qualitative field research then explored how these challenges 
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are currently addressed by parents, caregivers, and professionals providing 
PSS to 0- to 12-year-old children with HIV in Uganda and South Africa. The 
research also identified promising practices in bridging the gap between 
children’s psychosocial needs and the capacity of those who care for them. 

 METHODS 

 Data Collection  

Investigators conducted interviews with global HIV program experts in gov-
ernment and civil society to explore strengths and gaps in providing care for 
children with HIV. These background interviews informed a desk survey of 
peer-reviewed and gray literature on the psychosocial needs of children with 
HIV and current programming responses. Through this review and in con-
sultation with a Technical Advisory Group (TAG), the research team nar-
rowed the study focus to three core themes of disclosure, stigma, and grief 
and bereavement, and developed the research protocol. Semistructured in-
depth interview (IDI) and focus group discussion (FGD) guides were 
designed for three groups of research participants: pediatric care providers, 
parents/family caregivers of children with HIV from birth to 12, and perina-
tally infected young people aged 15 to 18 years. The guide for the third 
group was designed to help young people reflect on how their psychosocial 
needs were met or could have been better addressed. 

Through these conversations, the study team sought to understand cur-
rent approaches and persistent gaps in providing support to children with 
HIV and their caregivers as they navigate the disclosure process, encounter 
stigma, and experience grief and bereavement. With the project’s TAG and 
U.S. government stakeholders in Washington, DC, Johannesburg, and 
Kampala, eight programs (four each in South Africa and Uganda) were 
selected to participate. Field visits occurred between May and November 
2010. Parents/caregivers and young people living with HIV were invited by 
program staff to participate in FGDs if support groups already existed on-
site; otherwise, they were invited to take part in IDIs. Providers were identi-
fied by the program leadership and invited to participate in FGDs or IDIs, 
based on their availability and scheduling preferences. 

The research protocol was reviewed by the Institutional Review Board 
of the International Center for Research on Women and received ethical 
approval from three in-country ethics committees: Uganda National Council 
for Science and Technology, University of Witwatersrand (South Africa), and 
Hospice Palliative Care Association (South Africa). Written informed consent 
was obtained from all participants before each interview or focus group 
using the language preferred by the participant: Luganda or Runyankole in 
Uganda, Xhosa or Sotho in South Africa, and English in both countries. 

D
ow

nl
oa

de
d 

by
 [V

in
ce

nt
 J.

 W
on

g]
 a

t 1
5:

27
 1

3 
M

ar
ch

 2
01

3 

373



J. McCleary-Sills et al.

Participants unable to read the documents were asked to provide verbal 
consent before beginning the interview or focus group. The voluntary 
nature of participation was emphasized at the recruitment phase, when 
reviewing the consent forms, and during the interview process to ensure 
that participants understood their participation would in no way affect their 
receipt of benefits from the service provider. Members of the research team 
facilitated discussions in English ( J.M.S., A.K., J.B., M.V.) and in local lan-
guages (K.D., E.N., R.N.), and information was recorded through hand-
written notes. 

 Analysis 

Qualitative data were collected through selective transcription of quotes 
and topics within each of the three key themes. Notes from FGDs and IDIs 
were recorded by multiple team members using a standardized data collec-
tion matrix to ensure consistency and data quality. The research team com-
pared matrices at the end of each day to assess the extent to which key 
themes had been addressed, and the degree of agreement within and 
across participant groups. If gaps in responses relevant to a particular 
theme were identified, this domain was prioritized for the remaining ses-
sions at that site. When the team agreed that saturation had been reached 
on a topic, this line of inquiry was de-prioritized in subsequent interviews. 
This triangulation helped identify consistency across the three perspec-
tives: young people with HIV, caregivers of children with HIV, and service 
providers. This process allowed for iterative validation of data within and 
across discussions as well as program sites. Once all data had been col-
lected for each country, the research team conducted cross-program analy-
ses to identify common themes, promising practices, and emerging 
 recommendations. After data collection ended, additional thematic com-
parisons were conducted to identify divergences and consistencies across 
the two country contexts. 

 RESULTS 

 Sample Description 

A total of 216 parents/caregivers, service providers, and young people with 
HIV participated in this study. These included 128 individuals in Uganda: 
FGDs with 49 young PLHIV (30 female participants), 39 parents/caregivers 
(33 female participants), and 22 service providers (16 female participants). 
Some of this latter group also participated in IDIs, in addition to 18 other 
providers. In South Africa, a total of 88 people participated: FGDs with 15 
young adult PLHIV (all female participants), 22 parents/caregivers of children 
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living with HIV (21 female participants), and IDIs with 51 service providers 
(43 female participants). Three-quarters (n = 165; 76%) of all participants were 
female. One South African ethics committee restricted recruitment to partici-
pants over 18; thus, Ugandan youth participants were perinatally infected 
15- to 18-year-olds, while in South Africa they were behaviorally infected 18- 
to 25-year-olds. 

 Findings  

This research revealed some important commonalities in the experiences of 
parents, caregivers, and providers in supporting children who are living with 
HIV, as well as in the experiences of the young people themselves. Findings 
related to three key areas (disclosure, stigma and discrimination, grief and 
bereavement) are presented next, with illustrative quotes about the chal-
lenges in meeting children’s psychosocial needs at key points in the diagno-
sis and treatment processes.

 Disclosure 

The necessity of catering to children’s psychosocial needs and disclosure-
related concerns begins at the time of initial HIV testing and counselling. 
Many young people interviewed revealed that they had been lied to during 
the testing and counselling about the reason for giving a blood sample. They 
recalled being upset by the adults’ decision not to tell them the true reason 
for their test. 

 I was hurt. They did not tell me they were taking off the blood sample 
for HIV testing. (Youth, Uganda) 

Participants highlighted the period immediately following a child’s initial 
diagnosis as a time during which children’s needs are often inadequately 
addressed. Young people again expressed frustration and anger over being 
lied to about their diagnosis. 

 Doctors lied to me. They gave it a funny name, told me it was malaria. 
They gave my father the results, not me. (Youth, Uganda)  

While this was a commonly cited practice, young people overwhelmingly 
did not support the decision to lie to children. Many instead suggested grad-
ual, partial disclosure based on children’s readiness to comprehend the 
information. 

 You need to tell the character of the kid. Do you tell him fast or slow? Do 
you hit him in the face with it and teach him later or teach first, then hit 
him with the truth? (Youth, Uganda)  

D
ow

nl
oa

de
d 

by
 [V

in
ce

nt
 J.

 W
on

g]
 a

t 1
5:

27
 1

3 
M

ar
ch

 2
01

3 

375



J. McCleary-Sills et al.

Many providers also promoted partial disclosure, citing age and develop-
mental readiness as important criteria for determining whether and how to 
inform a child that he has HIV. 

 I tell a little child that he’s sick and needs to take his medicine so he can 
be strong and play like other kids, but I don’t tell him that he is HIV-
positive unless he’s old enough to understand and handle the news. 
(Provider, Uganda)  

Providers in both countries expressed concern about the impact that a fam-
ily’s decision to not tell a child has on overall well-being and adherence to 
life-saving medication.

 Every time a child takes a drug without knowing its purpose, adherence 
becomes a challenge. (Provider, Uganda)  

Participants noted that lack of willingness to disclose is often dictated by fac-
tors not related to the child’s own readiness. Rather, the willingness of par-
ents and family caregivers and their level of comfort are very influential in 
determining when a child learns of his HIV-positive status.

 Mums are not happy to disclose. They are scared. (Provider, South Africa)

He is asking, why must I take my pills? I don’t know how to answer him 
and I am hoping this will be done by our nurses at hospice. (Caregiver, 
South Africa)  

Programs use a number of approaches to address the PSS needs of 
children during the pre- and post-test periods, such as by assigning individ-
ual counselors to accompany children through the testing process.

 We try to create a friendship with the children from the first moment we 
meet them in pre-test counseling. We escort them to the lab and stay with 
them during the test if they want us to be there. (Provider, Uganda)  

Other programs also work with and provide support to parents who are 
navigating decisions around partial, full, and third-party disclosure about 
their children’s status.

 We train childcare workers to help mum disclose the child’s status to him 
or her as early as possible so that the child can take responsibility for 
himself or herself. (Provider, South Africa)  

 Stigma and Discrimination 

In addition to parents’ feeling unprepared to answer their children’s ques-
tions, they also fear their children will experience stigma and discrimination 
if others find out they are living with HIV.
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 Parents don’t tell because they’re protecting their children. Children can 
be cruel, and parents don’t want people to be mean to their children. 
(Provider, South Africa)  

Concerns about stigma infused all the conversations and were consistently 
linked to participants’ decisions about informing a child of his status and 
disclosing to third parties. Parents, providers, and young people all under-
scored the pervasiveness of HIV-related stigma in their communities, and 
expressed concerns about how experiences with externalized and internal-
ized stigma can harm children’s well-being. 

 Children need a constant loving presence because they can often be iso-
lated from others because of stigma. (Youth, Uganda)  

Many adult participants emphasized the importance of helping children with 
HIV feel special and giving them extra attention, saying that such efforts 
were important to ensuring the self-esteem and well-being of children who 
struggle to accept the need for medication and special diets. 

 I don’t want her to feel bad about having to take medicine and eat differ-
ent foods than the other children. I tell her that she gets to have those 
things because she’s special. (Caregiver, Uganda)  

Young people, however, felt that special treatment could make others view 
them as different, and therefore lead to discrimination. Many expressed a 
desire to have the same household chores and responsibilities as their 
siblings.

 We don’t want to feel like we are special. We want to feel like every other 
child. (Youth, Uganda)  

Youth respondents were proponents of support groups as sources of a peer 
network and role models, and felt that such support should be available to 
children immediately after they learn of their seropositive status. 

 You should go into peer support. Maybe it’s hard for you to talk about, but 
so many people are talking so freely about it, you can talk. (Youth, Uganda)  

Both support groups and individual counseling were mentioned as useful in 
helping young people fend off internalized stigma.

 My counselor helped me see that whatever they said, I had the power to 
take it in or not, let it affect my life or not. (Youth, Uganda)  

Programs also attempted to address stigma experienced within children’s 
social environments, especially in their communities and at school. 
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 We have had problems with teachers ostracizing our children in school, 
so now we go to the schools and engage with the teachers. (Provider, 
South Africa)  

 Grief and Bereavement 

In both countries, the need for addressing children’s grief, particularly help-
ing them cope with the loss of a parent or caregiver, was strongly expressed. 
Providers and parents felt that cultural prohibitions keep children from 
receiving bereavement support. 

 We have many kids who don’t want to talk about loss. The cultural situ-
ation is that children are not part of death. Children don’t even go to the 
graveside. They don’t have closure. (Provider, South Africa)  

 Even a child of three years old can know that someone has died, but we 
don’t talk to them about it. (Caregiver, Uganda)  

While most programs struggled to actively address children’s grief, several 
had introduced activities to stimulate dialogue about illness and dying. 

 We really need to be talking about death, dying, and health. For this 
reason, our social workers come into class and read stories about kids 
who get sick. (Provider, South Africa)  

A few of the programs used books, recreational therapy, and tailored activi-
ties to encourage children and their caregivers to talk about a loved one who 
has died.

 That Memory Box … helps us a lot. When we think about the mother, we 
open the box, look at the photographs and feel comforted and accept 
that she has passed away. (Caregiver, South Africa)  

 DISCUSSION 

Across the focus group discussions and in-depth interviews, participants 
consistently revealed that children with HIV and those who care for them 
experience multiple challenges related to disclosure, stigma, and grief and 
bereavement. Improving the management of these processes is critical to 
supporting children’s psychosocial well-being (Gosling et!al., 2004; Rochat 
et!al., 2008). As programs expand their services to incorporate PSS within 
their continuum of HIV care, concentrated efforts are necessary to build the 
capacity of caregivers to meet the psychosocial needs of children (Brouwer, 
Lok, Wolffers, & Sebagalls, 2000). Many studies have found that enhancing 
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the coping strategies and minimizing the stress of caregivers are necessary 
elements of PSS for children (Palattiyil & Chakrabarti, 2008; Van Winghem 
et!al., 2008). Several studies also suggest that the psychosocial well-being of 
children and their caregivers can improve adherence to ART and other clini-
cal outcomes (Bikaako-Kajura et! al., 2006; Brouwer et! al., 2000; Mellins, 
Brackis-Cott, Dolezal, & Abrams, 2004; Williams et!al., 2006). 

Participants recognized that disclosure is not a single event but rather a 
process that occurs over the course of a child’s life (Nabilek, 2009; Wiener, 
Mellins, Marhefka, & Battles, 2007). While they understood that many factors 
influence why, how, and when disclosures occur, there was consensus that 
such decisions should be based on a child’s developmental and emotional 
maturity. Although this concept was accepted across the projects and partici-
pant groups, there was little evidence of tools to guide such assessments of 
children’s readiness, which instead was often dependent on an individual 
provider’s perception of a child’s understanding and maturity level. Similarly, 
while stigma was viewed as a substantial obstacle to disclosure and the 
receipt of appropriate PSS, programs lacked clear strategies to proactively 
prevent and address stigma at the institutional or community level. The 
impact of grief and bereavement on children’s psychosocial development 
was also recognized by all programs, though few had ongoing or systematic 
activities or services to help children through their bereavement. The two 
most significant obstacles faced by all programs were limited resources and 
lack of targeted training on providing PSS to children. These challenges held 
true for programs centered on both biomedical models and social service 
models. 

While this study included a large number of participants, some method-
ological limitations inhibit cross-programmatic and cross-context compari-
sons. First, the South African youth interviewed were not able to discuss the 
PSS needs of children with HIV from first-hand experience. However, many 
of these participants were raising children living with HIV and were able to 
share their opinions on how to meet the needs of children with HIV. Second, 
while every effort was made to include male and female participants, most 
caregivers and providers interviewed were female. Finally, the study incor-
porates findings from only a small number of the many programs working 
throughout Sub-Saharan Africa addressing these issues. Despite these limita-
tions, this review illustrates some promising practices that enhance the psy-
chosocial well-being of children living with HIV. 

Recognizing that parents, caregivers, providers, and program staff are 
often overburdened and under-resourced, the following five recommenda-
tions are offered for improving capacity to meet the psychosocial needs of 
children aged 0 to 12 years living with HIV. Many of these recommendations 
should not require significant resources to implement, especially those that 
emphasize the role of caregivers, parents, community members, and/or chil-
dren and adolescents in programming. Where staffing, technical capacity, 
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time, and financial resources are limited, programs can select those pieces 
that best address current priorities or complement existing programs. 

 1. Focus on the period immediately following a child’s HIV diagnosis. 

Parents and caregivers identified the time after HIV testing as being critical 
to their own psychosocial well-being and to effective planning for care of the 
child. This is also an important stage to build support and prevent/address 
stigma within the household. Programs should prioritize resources that maxi-
mize this opportunity to provide the information and support that families 
need. This should include three key elements: (a) strengthening providers’ 
capacity in child and family counseling and communication, and allowing 
adequate time for these initial conversations; (b) helping the family develop 
care plans that consider the disclosure process, medical treatment and adher-
ence, on-going psychosocial well-being (including access to education and 
other social interactions) and planning for bereavement, grief, and family 
transitions (such as succession planning); and (c) providing systematic post-
test follow-up through clinic- or home-based visits to meet the needs of 
children and their parents/caregivers (e.g., for couples testing and counsel-
ing) and support family adjustments to providing on-going care (e.g., skill-
building of family members, facilitation of discussions and disclosure among 
family members).

 2. Reduce stigma within children’s “circles of care.”  

The intersecting spheres in which children are socialized include house-
holds, clinics, schools, and communities. Stigma can be experienced in any 
of these circles, and often several at once. Programs should proactively aim 
to reduce stigma by (a) building awareness and understanding of stigma 
within all program staff and partners through trainings and values-analysis, 
(b) reducing fear and value-driven stigma in households and communities 
through on-going screening (e.g., during routine clinic or home visits) and 
targeted outreach (e.g., intervening at schools where stigma has emerged as 
a problem), and (c) promoting peer or community-led stigma reduction 
activities through outreach activities, mentoring, and role modeling. Such 
efforts should be integrated into PSS programs from the start to optimize 
outcomes for children and limit the potential harm of program activities such 
as unintended disclosure.

 3. Build the capacity of caregivers and children to meet their own PSS needs.  

By building the capacity of caregivers and children to provide PSS to them-
selves and each other, programs can encourage more responsive, sustainable 
models extending beyond the clinic or program activities. While trainings or 
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workshops can be one approach, emphasis should be placed on developing 
simple forms of support within the home, such as one-on-one skill building, 
mentoring, and facilitated communications. Such skills-transfer can be inte-
grated into all interactions between trained providers and caregivers and/or 
children at little additional cost. Three specific areas emerge: (a) building 
capacity of parents and primary caregivers in listening and communication 
skills, as well as in creating opportunities for play and/or other interactions 
with their children; (b) developing skills of children with HIV to manage 
their own care, including issues of managing disclosure and stigma; and (c) 
cultivating the ability of older children or youth living with HIV to provide 
peer support or mentoring for younger children through structured activities 
(e.g., during clinic visits, support groups, camps) or more informal interac-
tions in the home, school or community. 

 4. Address grief as a process. 

Addressing grief is critical to building the PSS capacity of caregivers and chil-
dren. Programs should acknowledge grief and bereavement as long-term 
influences on psychosocial health rather than a discrete event. Programs 
should help children and their parents discuss and plan for death before it 
happens and process grief after. Many programs use culturally appropriate 
strategies for encouraging family and/or parent–child preparation for a 
death, including planning for succession and continuous child care, will 
writing, and creating memory boxes, books, and family trees. Several 
approaches can be used throughout the grief process, including play ther-
apy, reading stories about illness and loss, and peer support groups for chil-
dren and caregivers.

 5. Create forums for interaction and peer support.  

Programs with limited resources can create structured and unstructured 
opportunities for children and caregivers to interact with peers, providing 
important ways to share experiences and learning. Activities that are decen-
tralized from a program/clinic setting and led by young people or caregivers 
can cultivate a sense of leadership, shared experience, and support. These 
can include peer support and counseling groups, performance troupes, 
sports teams or events, livelihoods-based groups, and interactive educational 
sessions about important themes such as the nutritional needs of children 
with HIV and living positively. It is also important for programs and provid-
ers to consider fostering opportunities for children living with HIV to interact 
with peers who are not known to be HIV-positive. While it is important to 
ensure that these exchanges be carefully facilitated to avoid unintentional 
disclosure of HIV status and exposure to stigma and discrimination, such 
opportunities can promote a greater sense of common ground and mutual 
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understanding in the long term. More deliberate efforts to offer and integrate 
these forms of interaction into the core services and support provided for 
children living with HIV during initial stages of their HIV care may help build 
a set of resources to provide ongoing social capital and build resilience and 
capacity for children to manage their psychosocial well-being into the future.

 CONCLUSION 

This study of eight programs in South Africa and Uganda offers opportunities 
for other programs to learn about promising approaches for providing psy-
chosocial support to children with HIV. As the pendulum of HIV program-
ming and funding swings back toward a more biomedical focus, program 
resources will be even more constrained and less able to address the critical 
PSS needs of these children and their families. Thus, it is recommended that 
program staff, planners, and funders dedicate their limited resources for non-
medical care to the five strategies outlined here to best meet the PSS needs of 
the children they serve and to improve their chances for long, healthy lives.

 ACKNOWLEDGMENTS 

USAID Colleagues: Seyoum Dejene, Julius Kalamya, USAID, Uganda; Dr. 
Ryan Phelps, Alison Cheng, Dr. Linda Sussman, USAID, Washington; and 
Anita Sampson, USAID, South Africa.

Technical Advisory Group: Amelia Jones, Community Chest, South 
Africa; Dr. Janet Kayita, UNICEF, Nigeria; F. Amolo Okero, World Health 
Organization, Switzerland; Marie Parks, University of Maryland Department 
of Pediatric Immunology, USA; Dr. Lineo Thahane, Baylor College of Medicine 
Children’s Foundation, Lesotho.

 Programs Participating in Technical Reviews 

South Africa

 • St. Nicholas Bana Pele Network, Free State
• Butterfly House, Drakenstein Palliative Hospice, Western Cape
• Cotlands, Western Cape
• National Association of Child Care Workers, Eastern Cape 

Uganda

•  Baylor Uganda, Kampala
• Joint Clinical Research Center ( JCRC), Mbarara

D
ow

nl
oa

de
d 

by
 [V

in
ce

nt
 J.

 W
on

g]
 a

t 1
5:

27
 1

3 
M

ar
ch

 2
01

3 

382



 Children With HIV in South Africa and Uganda 

• Mildmay Uganda supported-site, Naggalama Hospital, Mukono
• The AIDS Support Organization (TASO), Masaka 

The views and opinions expressed in this article are solely those of the 
authors and do not necessarily reflect those of the U.S. Agency for International 
Development or the U.S. Government.

 REFERENCES 

Abasiubong, F., Bassey, E. A., Ogunsemi, O. O., & Udobang, J. A. (2011). Assessing 
the psychological well-being of caregivers of people living with HIV/AIDS in 
Niger Delta region, Nigeria. AIDS Care, 23(4), 494–500.

Bikaako-Kajura, W., Luyirika, E., Purcell, D. W., Downing, J., Kaharuza, F., Mermin, 
J., … Bunnell, R. (2006). Disclosure of HIV status and adherence to daily drug 
regimens among HIV-infected children in Uganda. AIDS and Behavior, 
10(4!Suppl), S85–S93.

Brouwer, C. N. M., Lok, C. L., Wolffers, I., & Sebagalls, S. (2000). Psychosocial and 
economic aspects of HIV/AIDS and counselling of caretakers of HIV-infected 
children in Uganda. AIDS Care, 12(5), 535–540.

Brown, L. K., & Lourie, K. J. (2000). Children and adolescents living with HIV and 
AIDS: A review. Journal of Child Psychology and Psychiatry, 41(1), 81–96.

Clay, S., Bond, V., & Nyblade, L. (2003). We can tell them AIDS doesn’t come through 
being together: Children’s experience of HIV and AIDS related stigma in Zambia 
2002-2003. Lusaka, Zambia: ZAMBART Project, The School of Medicine, 
University Teaching Hospital.

Ferrand, R. A., Munaiwa, L., Matsekete, J., Bandason, T., Nathoo, K., Ndhlovu, C.!E., 
… Corbett, E. (2010). Undiagnosed HIV infection among adolescents seeking 
primary health care in Zimbabwe. Clinical Infectious Diseases, 51(7), 844–851.

Gaughan, D. M., Hughes, M. D., Oleske, J. M., Malee, K., Gore, C. A., & Nachman, S. 
(2004). Psychiatric hospitalizations among children and youths with human 
immunodeficiency virus infection. Pediatrics, 113(6), e544–e551.

Gosling, A. S., Burns, J., & Hirst, F. (2004). Children with HIV in the UK: A longitu-
dinal study of adaptive and cognitive functioning. Clinical Child Psychology 
and Psychiatry, 9(1), 25–37.

Gutmann, M., & Fullem, A. (2009). Mental health and HIV/AIDS. Arlington, VA: 
USAID, AIDSTAR-One.

Instone, S. L. (2000). Perceptions of children with HIV infection when not told for so 
long: Implications for diagnosis disclosure. Journal of Pediatric Health Care, 
14(5), 235–243.

King, E., De Silva, M., Stein, A., & Patel, V. (2009). Interventions for improving the psy-
chosocial well-being of children affected by HIV and AIDS. Cochrane Database of 
Systematic Reviews, 2, CD006733. doi:10.1002/14651858.CD006733.pub2

Lin, X., Zhao, G., Li, X., Stanton, B., Zhang, L., Hong, Y., … Fang, X. (2010). Perceived 
HIV stigma among children in a high HIV-prevalence area in central China: 
Beyond the parental HIV-related illness and death. AIDS Care: Psychological 
and Socio-medical Aspects of AIDS/HIV, 22, 545–555.

D
ow

nl
oa

de
d 

by
 [V

in
ce

nt
 J.

 W
on

g]
 a

t 1
5:

27
 1

3 
M

ar
ch

 2
01

3 

383



J. McCleary-Sills et al.

Mellins, C. A., Brackis-Cott, E., Dolezal, C., & Abrams, E. J. (2004). The role of psy-
chosocial and family factors in adherence to antiretroviral treatment in human 
immunodeficiency virus-infected children. The Pediatric Infectious Disease 
Journal, 23, 1035–1041.

Murphy, D. A., Marelich, W. D., Armistead, L., Herbeck, D. M., & Payne, D. L. (2010). 
Anxiety/stress among mothers living with HIV: Effects on parenting skills and 
child outcomes. AIDS Care, 22, 1449–1458.

Nabilek, Z. (2009). HIV stigma and disclosure. Can social support help? Positively 
Aware, 20, 37–38.

Nyblade, L., Hong, K. T., Anh, N. V., Ogden, J., Jain, A., Stangl, A., … Ashburn, K. 
(2008). Communities confront HIV stigma in Viet Nam: Participatory interven-
tions reduce HIV-related stigma in two provinces. Washington, DC/Hanoi, 
Vietnam: International Center for Research on Women (ICRW); Institute for 
Social Development Studies (ISDS).

Palattiyil, G., & Chakrabarti, M. (2008). Coping strategies of families in HIV/AIDS 
care: some exploratory data from two developmental contexts. AIDS Care, 20, 
881–885.

Regional Psychosocial Support Initiative (REPSSI). (2003). Mainstreaming psychoso-
cial care and support within paediatric HIV and AIDS treatment. Randburg, 
South Africa: REPSSI.

Richter, L., Foster, G., & Sherr, L. (2006). Where the heart is: Meeting the psychosocial 
needs of young children in the context of HIV/AIDS. The Hague, Netherlands: 
Bernard van Leer Foundation.

Rochat, T., Mitchell, C., & Richter, L. (2008). The psychological, social and develop-
ment needs of babies and young children and their caregivers living with HIV 
and AIDS. Pretoria, South Africa: National Department of Health.

Sopena, S., Evangeli, M., Dodge, J., & Melvin, D. (2010). Coping and psychological 
adjustment in adolescents with vertically acquired HIV. AIDS Care, 22, 
1252–1258.

Van Winghem, J., Telfer, B., Reid, T., Ouko, J., Mutunga, A., Jama, Z., … Vakil, S. 
(2008). Implementation of a comprehensive program including psycho-social 
and treatment literacy activities to improve adherence to HIV care and treat-
ment for a pediatric population in Kenya. BMC Pediatrics, 8, 52.

Wiener, L., Mellins, C. A., Marhefka, S., & Battles, H. B. (2007). Disclosure of an HIV 
diagnosis to children: History, current research, and future directions. Journal 
of Development and Behavioral Pediatrics, 28, 155–166.

Williams, P. L., Storm, D., Montepiedra, G., Nichols, S., Kammerer, B., Sirois, 
P.!A., … Malee, K. (2006). Predictors of adherence to antiretroviral medications 
in children and adolescents with HIV infection. Pediatrics, 118, e1745–e1757.

D
ow

nl
oa

de
d 

by
 [V

in
ce

nt
 J.

 W
on

g]
 a

t 1
5:

27
 1

3 
M

ar
ch

 2
01

3 

384



Vulnerable Children and Youth Studies, April 2006; 1(1): 47–58 

ISSN 1745-0128 print/ISSN 1745-0136 online ! 2006 Taylor & Francis
DOI: 10.1080/17450120600700004

RVCH1745-01281745-0136Vulnerable Childern and Youth Studies, Vol. 1, No. 1, March 2006: pp. 0–0Vulnerable Children and Youth StudiesThe lost children of universal access – issues in scaling-up 
HIV testing and counselling

Issues in scaling-up HIV testing and counsellingV. Wong et al.V. WONG, I. MACLEOD, C. GILKS, D. HIGGINS, & S. CROWLEY

Department of HIV/AIDS, World Health Organization, Geneva, Switzerland

Abstract
This descriptive study is based upon information and data gathered from a convenience sample and
review of national human immunodeficiency virus (HIV)/voluntary counselling and testing (VCT)
policies; a review of existing recommended or selected tools and guidance; and informants working
with HIV testing and counselling (HTC) and children at an implementation or policy level selected
through purposive, snowball sampling. Questionnaires captured data on problems, strategies and
legal frameworks on HTC provision to children in multiple countries and regions. The policy review
of 20 high-prevalence countries revealed that while 84% distinguished identified children as a specific
subgroup affected by HIV, only 35% of national policies offered details on HTC and children. Fifty-
seven key informants (53% implementers, 48% policy-level) from 25 countries in four regions
responded; 93% stated problems existed in the area of HTC and children and further specific guid-
ance was needed on children in the following issues: informed consent (63.2% of respondents), child-
counselling (54.4%), discrimination/stigma/child’s rights (42.1%), diagnosis/laboratory issues
(38.6%), disclosure (33.3%), service delivery (31%), access (29.8%), policy (23%) and confidential-
ity (21%). No geographic differences were found. Eighty guidance publications were reviewed that
covered some of these issues. While some guidance, policies, strategies and tools have been developed
around HTC and children, findings suggest that in many countries significant gaps and correspond-
ing needs exist if children are to benefit from the move to Universal Access. Policy makers, program-
mers, implementers and monitoring efforts need to better directed. National policies must be
updated to specify and reflect the technical and policy needs relating to diagnosis of HIV in children,
and offer implementers specific directives related to consent, confidentiality and counselling needs.
Stakeholders at international and country levels need to work to improve and update existing guid-
ance; implementers must be updated in current best practices.

Keywords: HIV testing and counselling, Children, consent, VCT

Introduction

At the end of 2005, there were an estimated 2.3 million children living with HIV; in 2004
there were 15 million orphans due to AIDS worldwide (UNAIDS, 2004b, 2005). Daily,
1400 children die of an AIDS-related illness and 1800 are newly infected (UNICEF,
2005). Regions with the highest prevalences are disproportionately affected. The majority
of children infected and affected by HIV are located in sub-Saharan Africa (UNAIDS,
2004b) and most new infections occur in resource-poor regions. These children are affected
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in multiple ways beyond the infection itself: as orphans and/or child-heads of households,
by stigma and discrimination, through economic hardship, loss of educational opportuni-
ties and increased vulnerability to infection (UNICEF, 2003). The United Nations (UN)
Convention on the Right of the Child (CRC), ratified by all but one country, provides an
important framework to guide any response to HIV/AIDS prevention, care and support of
children and young people. The CRC, along with other human rights instruments, recog-
nizes that children are rights-holders, not merely beneficiaries of protective measures, and
is based on four principles:

• Best interests of the child (article 3)
• Right to non-discrimination (article 2)
• Right to life, survival and development (article 6)
• Right to have views respected (articles 12–13)

The CRC and the Declaration of Commitment on HIV/AIDS (DCHA) affirm ‘the right of
the child to the enjoyment of the highest attainable standard of health’. The CRC is sup-
ported by the DCHA which states that, by 2005, national policies should be implemented
to provide a ‘supportive environment’ for children infected and affected by HIV/AIDS,
including counselling and access to health services as well as protection from discrimina-
tion (UN, 2001, 2003). Commitments to scaling-up treatment and prevention in children
have been made by the World Health Organization (WHO) in ‘providing policy and tech-
nical guidance in implementing key interventions for preventing HIV transmission to
women, infants and young children and for the care and support of those already infected
or exposed and as commitments to achieving 3 " 5 targets’ (WHO, 2004b). The United
Nations Children’s Fund (UNICEF) has also set goals for the provision of paediatric
antiretroviral therapy (ART) for 80% of children in need by 2010 (UNICEF, 2005). How-
ever, universal access to treatment and prevention for children is far from reality; significant
obstacles remain to be overcome and gaps exist in both national policies and technical
guidance. UNICEF has reported that less that 10% of mothers are being offered access to
prevention of mother-to-child transmission (PMTCT) services and UNICEF and 3 " 5
progress reports suggest that only 5% of children requiring ARV therapy are receiving it
(UNICEF, 2005). UNAIDS revealed ‘39% of countries with generalized epidemics have
no national policy… to provide essential support to children orphaned or made vulnerable
by HIV/AIDS’ (UNAIDS, 2003). These data lie in stark contrast to the fact that 16.7% of
AIDS-related deaths occur in children and that there were an estimated 700 000 new child
infections in 2005 (UNAIDS, 2005; UNICEF, 2005).

HIV testing and counselling (HTC) is understood as an essential gateway to treatment,
care, support and prevention, as is the importance of a rights-based approach grounded in
the so-called ‘three C’s’ of consent, counselling and confidentiality (GHPWG, 2004;
Miller et al., 2004; UNAIDS, 2002, 2004; WHO, 2004a). Accordingly, the Global HIV
Prevention Working Group has recommended the expansion of HTC wherever ART exists
(GHPWG, 2004). Timely provision of treatment and care to HIV-infected children in
need will be predicated on their identification through proper testing and diagnosis; effect-
ive prevention measures depend on identifying those uninfected. There is an urgent corre-
sponding need to increase access to HTC services for both the care and prevention of
transmission and infection. Although PMTCT interventions can lower the risk of transmis-
sion to 2%, low levels of coverage allow for up to 35% of infants born to HIV-positive
mothers to be infected (CDC, 2004; UNAIDS, 2002). Even with use of ARV during
labour, delivery and the immediate postpartum period, postpartum transmission leads to
about 50–60% of transmitted cases. Roughly half of these infants who are infected will
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survive the first 2 years of life and their symptoms may not arise for 3 or more years
(National Department of Health South Africa, 2005; NIAID-NIH, 2004). Importantly, a
majority of infants are HIV-negative and need access to prevention interventions to facili-
tate remaining uninfected. Given the low rates of MTCT possible, each child born with
HIV can be considered a failure of prevention. Determination of an infant’s infection status
will assist in making informed decisions regarding infant feeding, the need for cotrimoxazole
prophylaxis and identifying children who are uninfected (UNAIDS, WHO, UNICEF,
2004). This also saves resources and increases orphans’ chances of adoption (M. Meiring,
personal communication). Timely access to testing is also of concern in countries where child
sexual assaults are increasing, as HIV post-exposure prophylaxis following rape is often contin-
gent upon testing (HRW, 2003, 2004; National Department of Health South Africa, 2005).

However, HTC for infants and children poses challenges that differ from those associ-
ated with standard VCT services targeting adolescents or adults (UNAIDS, 2004).
UNAIDS has outlined complexities of balancing the rights and responsibilities of states,
parents and children with human rights. HTC in children is best framed in two CRC prin-
ciples: the child’s best interest and a child’s right to participate in decisions affecting his/her
well-being based on evolving capacities. Additionally, ‘laws, policies, and social norms
may… facilitate or impede access to testing and eventually treatment for children’
(UNAIDS, 2004). A balance of increasing access and child’s rights protections is necessary
and the ‘Three Cs’ must apply to children of any age. Consent must be given (by the child
and/or by the parent/caretaker). Notably, there are often discrepancies between the median
age of first sex, marriage and the age of consent for medical procedures. Consent has also
been reported as an obstacle for minor’s access to HIV testing (McCauley, 2004). Coun-
selling must be available for the child and the parent/caretaker and confidentiality must be
maintained. Another consideration is that children are tested primarily within provider-
initiated (or parent/caretaker-initiated) rather than client-initiated contexts. These include
PMTCT programmes, antenatal care facilities, hospitals/clinics, formal or informal
orphanages, childcare centres and outreach programmes. Those children requiring access
to testing services include infants of HIV-positive or potentially HIV-infected parents,
infants post-PMTCT, child-survivors of sexual assault, street children, orphans due to
HIV/AIDS, children exposed to HIV through contaminated needles or blood supplies and
children with clinical symptoms suggesting an HIV infection or STI (UNAIDS, 2004).
Abandoned babies are also at risk and present similar challenges if past-exposure prophylaxis
(PEP) is indicated (M. Meiring, personal communication). Children may be with or with-
out a legal parent/guardian and issues of consent, disclosure, confidentiality and counsel-
ling present unique problems. Furthermore, technical obstacles exist surrounding early
infant diagnosis. Although strategies have been proposed, early diagnosis with nucleic acid
testing remains too costly for most resource-constrained providers (Sherman et al., 2005a,
2005b). This paper seeks to explore issues surrounding HTC provision for infants and chil-
dren and identify problems, strategies, tools and needs in multiple countries and regions.

Problem statement

Problems exist with respect to providing HTV to infants and children and there are gaps in
current tools and guidance. Many national policies remain unclear in their recommenda-
tions on how to provide HIV testing services to infants and children. The overall objective
of this study is to explore issues and strategies surrounding HTC provision to infants and
children. Specific goals are to better define issues and needs confronting implementers and
policy-makers in resource-limited countries and regions of either concentrated or generalized

387



V. Wong et al.

epidemics and to make an initial assessment as to whether informants know of specific pol-
icy or programme responses or implementation measures for increasing access to HTC for
infants or children in their countries. Selected national policies will be evaluated for their
relevance to HTC and children/infants. Gaps in existing guidance will be evaluated.

Methodology

This descriptive study is based upon information gathered from three sources: national pol-
icies, tools and guidance relating to HTC provision to children and informants working
with children at an implementation or policy level.

A preliminary review of national HIV/AIDS or VCT policies or strategic frameworks was
undertaken to evaluate whether they specifically address HTC and related issues for children
or infants. A convenience sample of 3 " 5 focus countries was used and all policies available
in English at the WHO in Geneva were reviewed. Queries included whether they distin-
guished among youth, children or infants, and whether testing, consent, confidentiality, dis-
closure or counselling were addressed specifically with respect to children or infants. The
review included visual scanning and using search terms in Microsoft Word 2003 or Adobe
Acrobat 5.0 including: infant, child, children,  orphans and other vulnerable children (OVC),
youth, young, adolescent, test, consent, counsel, disclosure, confidentiality, PMTCT.

Published guidance considered useful for the implementation of HIV testing services and
children were collected through both informant recommendations and internet searches
and categorized as: guiding principles; monitoring and evaluation; operational guidance;
background, policy and advocacy; or websites and additional resources. Journal and aca-
demic articles were generally not included. The documents obtained were nominally evalu-
ated by visual and key word searches for relevancy to infants or children and informed
consent, counselling, confidentiality, disclosure, testing and child’s rights.

Roughly 150 key informants involved in the policy on and/or management/provision of
HTC for infants or children believed by the authors to be well-placed to inform on the
topic from WHO/UN-partner regional and country offices, international and local non-
governmental organizations (NGOs), ministries of health and implementing organizations
were contacted through e-mailed questionnaires or interviewed directly. ‘Snowball sam-
pling’ was used and other informants referred or recommended by the initial respondents
were subsequently invited or contacted for inclusion in the study. The questionnaires uti-
lized open and closed questions to collect qualitative and semi-quantitative data on prob-
lems and obstacles, existing services, approaches and strategies, key tools and
implementation/policy measures and existing legal frameworks relating to the provision of
HTC to infants and children. Data were entered, coded, checked and evaluated using
Hyper Research version 2.6 and Microsoft Excel version X.

Results

Overview of respondents

In total, 57 respondents (in five cases, groups of respondents from multiple agencies) took
part in the study and included 30 implementers (52.6%) and 27 individuals working at a
policy level (47.4%). Geographically, 25 countries were represented (including 41% of the
3 " 5 high-burden countries). Twenty-four respondents were from sub-Saharan Africa
(42%), 19 from Southeast Asia (33%), five from Europe (9%) and 16% were from other
regions or working at an international level (16%).
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Policy review

An initial review of selected national HIV/AIDS policies, strategic frameworks and/or
national VCT guidelines for 20 of the 49 3 " 5 focus countries was undertaken (40.8%),
including 53% of high burden countries (WHO, 2004). The Africa region accounted for
65% of the policies studied; other regions included Eastern Mediterranean, European,
South East Asian and Western Pacific regions. A majority of the documents distinguished
between both youth and children (both 84%) as specific subgroups affected by HIV. How-
ever, fewer documents addressed specifically the topics of children and HIV testing, con-
sent, confidentiality/disclosure or counselling for OVCs. Seven documents (35%)
specifically addressed the issue of HIV testing and children. Five documents (25%) men-
tioned children and consent and five documents addressed OVC counselling. Two of these
made allowances for ‘mature’ or ‘emancipated’ minors (minors who were married, preg-
nant, child-heads of households or at increased risk of infection due to sexual activity) who
were then able to consent for themselves. One set of VCT guidelines offered contradictory
information on consent, stating that minors should have access to HIV testing based upon
their capacities, but only with parental consent. Fifteen per cent addressed the importance
of maintaining the confidentiality of a child’s HIV status. These findings suggest that while
current policies on HIV/AIDS and HTC generally acknowledge that youth and children
require interventions addressing their particular needs, they do not address specific issues
surrounding the provision of testing services to children; consent, confidentiality, disclos-
ure and counselling are frequently not described clearly, as they are for adult populations.
Findings reflect the need to include children in national policies dealing with HIV and
HTC. Additionally, 47% of 49 applicable country respondents stated that, to their know-
ledge, there was no policy or legal framework for dealing with HIV testing and children or
infants. Responses came from both implementers and policy-makers from all regions; no
regional differences were seen in the data collected.

Review of guidance, tools and resources

Eighty-three documents were either recommended by informants (n = 15) or selected by
the authors (n = 68) that were considered relevant for HTC provision for infants or chil-
dren. Five of these documents (6%) were considered to be guiding principles, including the
CRC and the DCHA. Thirty-seven documents (45%) could be classified as ‘operational
guidance’, offering child-specific guidelines on testing processes, consent, confidentiality/
disclosure, counselling and testing in emergencies. Four operational guidance documents
offered specific guidelines on counselling children. Although general guidelines on consent,
disclosure and confidentiality for children were also found, specific guidelines for imple-
menters were limited. Technical information on testing processes was well covered in many
of the clinical guidelines. Thirty documents (36%) were categorized thematically as ‘back-
ground, policy and advocacy’. These included publications on relevant background
information, case examples, children’s rights and issues of consent and strategic frame-
works. Four documents (5%) were relevant for monitoring and evaluation. Seven ‘docu-
ments’ (8%) were websites focusing on infants and children and/or HTC were included
and offered a range of publications in this area (including: http://www.ovcsupport.net;
http://www.savethechildren.org/technical/resources.asp; http://womenchildrenhiv.org; and
http://who.arvkit.net/tc/en/index.jsp). Of the total, 30 were authored by WHO and UN
partners and were considered broadly relevant to the topic. Gaps in the literature reviewed
are discussed below.
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Feedback from respondents

Barriers, obstacles, problems, needs. Not unexpectedly, responses indicated that problems
and needs relating to the provision of HTC to infants, children, orphans or other children
at risk were evident among both policy makers and implementers from all the regions rep-
resented. A total of 93% (n = 53) of respondents stated they had encountered problems;
90% stated that they felt further guidance was needed in this area. The obstacles and guid-
ance needs are outlined below and have been organized broadly into the following thematic
groups: advocacy/discrimination/stigma/rights; confidentiality; consent; counselling; diag-
nosis/laboratory issues; disclosure; HIV/AIDS/VCT policies; other access issues; and
service delivery.

The most common concerns arose in the area of informed consent for children (63.2%;
n = 36); 47.4% stated that increased guidance was needed in this area and 29.8% stated
that the age of consent was either too high or unclear in their country. The age of consent
given by respondents for an HIV test ranged from 12 to 21 years, with a mode of 18 years
in 11 countries. In two countries it was lower than 14. Respondents from nine countries
stated that, to their knowledge, the age of consent for an HIV test was not specified. Fur-
thermore, a related and equally complex problem impacting access was parental or guard-
ian refusal to give consent (12.3%; n = 7). Some of the specific areas of guidance requested
included determining the optimal age of consent; how best to deal with unaccompanied
minors or vulnerable children such as orphans or street children; determining maturity
required to give consent; and how to deal with testing if the parents or guardians refuse to
allow it. Other issues raised included how to deal with abandoned babies (particularly with
regard to testing for PEP if it is a newborn) and the need for simpler consent forms.

Issues on counselling were the next frequently mentioned problem area; 54.4% said coun-
selling presented challenges to HTC provision in children. Respondents felt a guidance need
primarily for specialized counselling for children (38.6%; n = 22). One implementer stated
concisely that resources were needed for the development of skills necessary ‘to communicate
with children, to seek their consent, to empower them for decision[-making] and to respect
their feelings’. Additional issues raised included counselling for parents (particularly those
who refuse to have their children tested), behaviour change communication for children,
nutrition counselling for children and the need for better PMTCT counselling.

Problems and needs around discrimination, stigma, child rights and advocacy were
stated for 24 cases (42.1%). Some of the main areas of concern included: denial of HIV
testing services due to lack of consenting parent or guardian in four countries (n = 6); prob-
lems related to stigma and discrimination (n = 7); low public knowledge of HIV/AIDS (n =
5); testing for exclusion to other services (n = 3); the occurrence of obligatory or mandatory
testing (n = 3); and assumptions of HIV infection (n = 2). Guidance needs were stated in
areas of discrimination/stigma (n = 3) and child’s rights (n = 2).

Twenty-two respondents (38.6%) described problems relating to HIV diagnosis in chil-
dren or laboratory issues. These included a lack of laboratory capacity (e.g. access to PCR)
(n = 14) and the late diagnosis of children (n = 10). Needs stated included general guid-
ance on children and HIV testing (n = 9) and access to PCR for early diagnosis (n = 4).

Nineteen respondents (33.3%) stated that disclosure presented problems and felt that
guidance on disclosure of HIV status to children was needed. The issue of parents/guardians
not wanting to disclose to their children was also raised and correspondingly, how health-care
workers can best disclose to parents and support them in disclosing, and also how best for
parents disclose to their child. Disclosure of a child’s status may help to improve adherence
(Blasini et al., 2004; Hammami et al., 2004), increase access to care and peer support groups
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and minimize psychological problems (Gerson et al., 2001). Interviews with counsellors at
one clinic and one children’s home in South Africa suggested that disclosure does help facili-
tate treatment adherence. Closely related to the issue of disclosure was the issue of confiden-
tiality. Twelve respondents (21.1%) raised problems around confidentiality. Frequent
violations of children’s confidentiality are said to occur. Respondents raised issues of better
defining the limits of confidentiality in children and methods of minimizing breaches of con-
fidentiality. One respondent felt that perceptions of a lack of confidentiality had the effect of
decreasing uptake of HTC on the part of the parents and caretakers.

Seventeen respondents (29.8%) mentioned problems related to access to services. Loss
to follow-up both for children and in the context of PMTCT was the most frequent issue
(n = 12; 21.1%). Others included health-care workers’ reluctance to test children (n = 3),
limited access to HTC for children in general (n = 1), problems of access to PMTCT serv-
ices (n = 1) and access to testing services for rural communities (n = 1). Needs stated
included outreach workers for HTC for children (n = 2).

Issues were also raised by 13 respondents (22.8%) around policies relating to or affecting
HTC provision in children. In four cases, respondents stated that children were not
addressed in national HIV policies. Others stated that no HTC guidelines existed specifi-
cally for children (n = 4). Accordingly, respondents felt that needs included the drafting of
guidelines addressing these issues. Some emphasized that such guidelines should be coun-
try-specific and based upon expert consultations. Additionally, there is a need for increased
publicity and awareness campaigns for new and/or relevant laws affecting the provision of
HTC to children.

Lastly, 31% of respondents raised a variety of general issues and needs surrounding ser-
vice delivery including more child-friendly facilities (n = 7); comprehensive guidance on
HIV treatment, care, prevention and support for children (n = 3); general training in work-
ing with children (n = 3); and increased cooperation between HIV and child health pro-
grammes (n = 2). Other issues raised included increased quality assurance and the
importance of the routine offer of testing in reproductive and child health services.

Implementation measures and strategies for increasing access to HTC

Respondents from 11 countries stated that specific implementation measures had been
undertaken to increase access to HIV testing for infants and children. In both South Africa
and India, legal actions in combination with advocacy work (media campaigns, workshops,
lobbying, etc.) are being pursued to amend legislation to lower the age of consent and
broaden the role of informal caretakers in their ability to give consent for children. The lat-
ter is particularly important for children who live with extended family or are in informal
care settings. This should result in increased access to HTC services. Recent legislative
developments in South Africa have also worked to develop a clearer definition of ‘best
interests’ with respect to children. Uganda has reportedly lowered the age of consent to 12
and has undertaken a programme for sensitizing communities and incorporating child par-
ticipation to increase access to testing for children below 12 years. Efforts are being under-
taken to revise the national HIV testing policy to better reflect the needs of children (Irin
News, 2004). In Guyana, whose age of consent for medical procedures is 18, alternative
laws are applied to VCT services that govern the termination of pregnancy and non-dis-
crimination of pregnant women, effectively allowing people younger than 18 to access HIV
testing without requiring a parent’s consent or notification. The Romanian Ministry of
Health has worked to set out clear guidelines on the criteria for HIV testing in children. Six
countries are reported to have implemented policies regulating PMTCT programmes.
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Three countries were reportedly developing specific child-focused policies for either OVCs
or child-focused VCT.

The number of stated strategies for implementers confronting obstacles to increase access
were fewer. The most common related to informed consent. Seven respondents from three
countries reported that either legal or extralegal consent was taken from a health-care
worker, caretaker or NGO if no parent/guardian was present. In two other countries, consent
was reportedly obtained from local government, although this was found to be impractical
and inefficient. Two respondents stated that testing was undertaken without consent.
Regarding PEP, two doctors working with MSF reported that HIV testing was not a require-
ment for access. One respondent reported testing without consent in emergency cases. In
South Africa, attempts are being made to change the policy requiring HIV testing before
access to PEP. Steps to address confidentiality issues have also been undertaken by one
Indian NGO, who produced a confidentiality handbook for staff and conducted workshops
on appropriate handling of patient/client information. Lastly, one potential strategy for
increasing access to confirmatory PCR testing receiving increased attention in South Africa is
the use of testing dried blood spots which can be transported easily to central laboratories.

Discussion

A spectrum of problems and obstacles are confronting implementers, managers and policy-
makers in multiple regions and countries in their efforts to initiate and/or provide HTC
services to infants and children. Many of these issues are exacerbated by the general lack of
clear and specific national and international policies and guidance. Critically, it is clear that
many individual countries’ policies on HIV/AIDS and HIV testing need to be amended to
offer more specific guidance for providing testing to infants and children. Approaches will
need to be country-specific, taking into account HIV prevalence; global or regional guid-
ance should therefore reflect the different needs of high- and low-burden countries. In
countries with concentrated epidemics, additional efforts will be needed to minimize
stigma and discrimination among high-risk and marginalized populations. International
and country-specific legal and policy guidance would be beneficial in confronting many of
the obstacles facing providers and offer a basis for the fulfilment and the protection of
child’s rights. Additionally, while a certain number of tools and guidelines do exist,
responses suggest they are not widely distributed or known among implementers and pol-
icy-makers. The limited resources specifically aimed at providing HTC to infants and pre-
adolescent children found in this study suggests that guidance has largely been adult- and
adolescent-focused at both international and country levels.

The results of this exploratory study illustrate some of the key issues that need to be
addressed and articulated if access to HIV testing, a key entry-point to ART and a critical
component of prevention, is to be increased and internationally accepted goals, including
the Millenium Development Goals (MDGs), are to be met. With respect to HTC provi-
sion, children’s needs must be considered and defined and a rights-based approach to HIV
testing is necessary focusing on a child’s right to have access to prevention and care inter-
ventions and to accept or decline testing (WHO, 2001). Prevention and treatment inter-
ventions must be undertaken with this rights-focus to ensure that the best interests of the
infant or child are met. However, applying the ‘three Cs’ framework to infants/children poses
challenges illustrated by the needs articulated by the informants. Cases in this study have pro-
vided anecdotal evidence of services being denied to children as a result of reservations and
uncertainties on the part of health-care workers in the face of these challenges. Based upon
the respondents’ feedback and the review of guidance, clearer, widely available guidelines
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and operational tools for providing HTC to infants and young children are needed in the
following areas:

• Informed consent – guidance is needed on the age of consent; how and by whom consent
may be given, particularly in cases of unaccompanied minors; what informed consent
means in the case of children. Legal frameworks are often contradictory, unclear or silent
on the matter or stipulate ages of consent that do not correspond to country needs.
Broadening the ‘rules of consent’ for children will also require careful consideration of
corresponding protection mechanisms to ensure consent is given with and for a child or
infant’s best interest. How providers can deal with a parent/guardian’s refusal to consent
must also be addressed. The testing of a child is frequently equivalent to testing the
mother; reservations may stem from both their fear of learning their status as well as their
child’s.

• Counselling – specialized counselling techniques are important for both children and par-
ents/caretakers; they should include methods for effectively counselling parents/caretak-
ers who refuse testing on behalf of their children.

• Confidentiality – guidance on confidentiality in children should be given and include
mechanisms for ensuring that a child’s HIV status is handled appropriately and parame-
ters for dealing with unaccompanied children are well defined.

• Disclosure – disclosure processes need to be better described and elaborated. How, when
and to whom should a child’s HIV status be given? Benefits should be emphasized as
should ways of minimizing/compensating for risks and involving the child in the process.
Disclosure may occur at a variety of levels including health-care worker to parent/care-
taker or child, from parent/caretaker to child and from child to others (friends, family,
community, etc). Articulation and guidance on disclosure at these different levels is
needed.

• Technical aspects of testing – proper testing algorithms to be used for infants and children
need to be emphasized; greater use of antibody testing in children is needed, as is the
expansion of capacity for early infant diagnosis.

Among the UN publications, the preceding resource gaps would be well-served by fur-
ther WHO/UN partner guidance in accelerating HTC for infants and children. In addition
the following were considered to be other areas where gaps exist:

• monitoring and evaluation tools for child/OVC-focused HTC programmes, including qual-
itative evaluation tools for counselling children and other indicators for ‘child-friendliness’;

• a strategic framework for increasing access to and acceptability of HTC services for
young children.

The published literature, tools and approaches collected for this study offer a basis from
which best practices and guidance can be further developed. Measures undertaken and
described in this study may be applicable and adaptable to other regions or countries strug-
gling with similar issues. Documentation of these examples could also be beneficial. Other
controversial interventions such as testing without consent would also be discouraged with
clearer guidance. Strategies to raise awareness and equip and train health-care providers to
provide HIV-related services to children and their caregivers must also be undertaken.
Lastly, research is needed to help to inform and shape guidance and explore ways of
increasing access:

• What are the factors/barriers affecting:

the ‘late diagnosis’ of children
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health-care workers initiating HIV testing in children/infants
a parent/caretaker’s decision to test or not to test an child/infant
how could these be overcome?

• How can technical/logistical obstacles to the testing of infants in resource-poor settings
be overcome?

• Role of confidentiality and disclosure in adherence to HIV care including follow-up cotri-
moxazole and ART

• How can follow-up rates be improved with PMTCT and other child testing pro-
grammes?

Limitations of the study

The policy review was limited in scope. Documents were drawn from a small convenience
sample and those evaluated sometimes differed among countries (strategic frameworks or
national HIV or VCT policies, depending upon availability). This limited comparability.
The sample size and methods limit the generalizeability of the study’s findings and the abil-
ity to distinguish differences among regional/country subgroups. The review of resources
was not exhaustive and based upon informant recommendations and searches performed
by the authors.

Conclusion

Children and infants are increasingly being infected and affected by HIV worldwide. Inter-
nationally accepted goals have been set to try and mitigate the epidemic in infants and chil-
dren by scaling up both HIV treatment and prevention. Access to HIV testing and
counselling is an essential prerequisite for increasing access to both treatment and care for
those who are positive and to prevention measures for uninfected infants. However, signi-
ficant obstacles to providing HTC to infants and children exist. This study aimed to
explore problems, strategies and tools associated with HTC and infants/children. While
some policies and strategies have been developed around HTC and children, findings sug-
gest that in countries around the world, significant gaps and corresponding needs exist for
further specific policies, guidance and tools. National policies must be updated to better
reflect the needs of infant and child diagnosis of HIV and offer implementers specific,
country-level guidance. Issues including consent, counselling, confidentiality, disclosure
and child’s rights need to be addressed by experts and stakeholders at both an international
and country level to provide better guidance and best practice examples. There remain sig-
nificant problems in resource-limited settings to be overcome, including a lack of labora-
tory capacity, poor follow-up rates and late diagnosis. Strategies must be explored that
increase access while ensuring that a child’s rights and best interests are met. Many current
approaches employed by implementers and policy-makers such as the lowering the age of
consent for an HIV test, the consideration of ‘mature minors’, broadening the legal role of
caretakers, specialized counselling for children and parents, approaches to maintaining
confidentiality and appropriate methods of disclosure will help lead the way as possible
examples of best practices. These should inform developing national and international
guidance. While further areas of research are essential, existing resources and guidance and
the present expertise in the field offer a good basis from which to begin to develop
frameworks that facilitate access to HTC for infants and children. UN partners, national
bodies and international organizations urgently need to take steps to develop and establish
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child-focused frameworks, policies and guidelines reflecting current situations and help to
increase children’s access to essential treatment and prevention interventions.
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In 2018, U.S. President’s Emergency Plan for AIDS 
Relief (PEFPAR) supported programs conducted 
over 95 million HIV tests resulting in 3.4% positive 
tests (yield). In 2019, to reduce test volume and 
increase yield, PEPFAR prioritized HIV testing (1) 
notably symptom or risk- based testing in provider 
-initiated testing and counseling services (PITC), 
and (2) strengthening of active contact testing to 
increase case !nding. 

METHODS

We compared HIV test data from 2018 and 2019 
and calculated the number of HIV tests and the 
yield by test modality (method or location of testing) 
in 24 countries that reported at least 2000 positive 
HIV tests per quarter. We also present data on 
contact testing among adults (age 15+ years), 
Quarter 4, 2019. 

RESULTS

Overall, between 2018 and 2019, HIV test volume 
decreased by 16% (92 million to 77 million), 
whereas yield increased by 12% (3.4% to 3.9%) 
(Table 1). The yield was 4.3% in Quarter 4, 2019 
(Figure 1). Among adults, PITC in Out Patient 
Departments (OPD)s contributed to the largest 
volume of HIV-positive results (2018, 55%; 2019, 
47%), due to high volume of testing.

Among adults, contact testing had the highest 
yield (increased from 12.1% to 22.0%), and 
the second highest contribution to HIV case 
!nding, despite a very low-test volume (3% in 
2019). Compared to contact testing, the changes 
in yield and contribution to case !nding were 
smaller in all other modalities. Total positive HIV 
tests decreased by 6% between 2018 and 2019 
(3,174,631 to 2,997,241).

2019 Tests 
in Millions

2019 Tests in 
Millions (% of 

total tests)

Change  
in number 

of tests
2018 Yield

(%)
2019 Yield

(%)
Change in 

Yield

Overall 92.2 77.4 (85) -16% 3.4 3.9 12%

Adults age 
(!15 years) 76.9 65.5 (85) -15% 3.9 4.3 10%

Men 27.6 22.7 (35) -18% 3.9 4.6 18%

Women 47.2 41.1 (65) -13% 3.8 4.0 87%

Testing Modalities, Adults

PITC in OPDs* 43.7 33.8 (52) -23% 83.8 83.8 81%

Antenatal clinics 10.0 89.7 (15) 8-3% 82.4 82.6 87%

Voluntary testing 11.5 87.2 (11) -37% 84.0 84.7 85%

Mobile clinics 85.4 84.8 8(7) -13% 84.0 847 16%

Contact testing 82.0 82.1 8(3) 84% 12.1 22.0 69%

All other** 85.1 88.8 (13) 72% 83.9 83.4 -12%

CONCLUSIONS

Among these 24 PEPFAR-funded countries, 
testing volume has decreased while the 
positivity rate has increased, largely owing 
to the increase in contact testing and the 
reduction in PITC. Given the high contact 
test acceptance rates in most countries, 
strengthening of contact testing may help 
further improve case !nding. Annual volume 
of positive HIV tests decreased by 6%. Both 
yield and absolute number of positive tests 
should be considered in assessing the impact 
of changes in HTS strategies.

https://www.state.gov/pepfar

Table 1. HIV Tests and Yield, 2018 and 2019, 24 Countries

*OPD= outpatient departments, **includes TB, STI, inpatient, emergency, antenatal clinics, pediatrics. 

3525

Figure 1. Quarterly Trend in Number of HIV Tests and Positive 
Tests, All Ages, and Yield in 24 PEPFAR Countries†, 2018-2019* 

Recent data from Quarter 4 of 2019 showed high rates of acceptance 
of contact testing (85%) (Table 2), and 19 of the 24 countries achieved 
>70% acceptance rate. Men elicited more contacts than women.  
Also, the contribution to HIV case !nding from contacts was greater 
among men.    

% accepting 
contact 

elicitation 
(range)

Average number 
contacts 

elicited (range)

% yield among 
contacts 
(range)

Contribution of 
contact testing to  
HIV cases found

(range)

 Adults 85
(41-97)

1.4
(0.7-3.5)

24.4
(5-38)

16%
(5-31)

 Men 85
(42-98)

1.9
(1.0-4.2)

22.8
(4-31)

20%
(7-36)

 Women 85
(40-97)

1.1
(0.5-6.6)

26.7
(6-46)

15%
(4-35)

Table 2. HIV Contact Testing Among Adults, 24 Countries, Q4, 2019

697,059 780,027 763,566 933,979 666,234 730,978 706,405 894,124

19.9M

23.3M

22.5M

26.5M

19.6M 19.1M
17.8M

20.9M

3.5%

3.3%

3.4% 3.5% 3.4% 3.8%

4.0%

0.0%

0.5%

1.0%

1.5%

2.0%

2.5%

3.0%

3.5%

4.0%

4.5%

0

5,000,000

10,000,000

15,000,000

20,000,000

25,000,000

30,000,000

2018 Qtr1 2018 Qtr2 2018 Qtr3 2018 Qtr4 2019 Qtr1 2019 Qtr2 2019 Qtr3 2019 Qtr4

PosƟve tests Total Tests Yield

4.3%

†Angola, Botswana, Burundi, Cameroon, Cote d’Ivore, DRC, Ewatini, Ethiopia, Ghana, Haiti, Kenya, Lesotho, Malawi, Mozambique,  
 Namibia, Nigeria, Rwanda, South Africa, Tanzania, Uganda, Ukraine, Vietnam, Zambia, Zimbabwe 

*Due to multiple tests among some individuals, number of tests or positives do not equal number of persons

• In PEPFAR countries, optimization of HIV testing in PITC with contact 
testing helped decrease test volume and increase yield.

• Contact testing offers the highest yield from HIV testing, and the 
second largest contribution to HIV case finding. 

• Increase yield and scale of contact testing was insufficient to 
compensate the decrease in volume of positive tests.  
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Methods
��Cross-sectional, hospital-based, mixed-methods study 

conducted in 3 hospitals from June to September 2015 
LQ�7DQ]DQLD·V�KLJKHVW�+,9�SUHYDOHQFH�UHJLRQ��1MRPEH��
DGXOW�SUHYDOHQFHV���������7+0,6��������

��1HZO\�+,9�GLDJQRVHG�PHQ�DQG�ZRPHQ��YLD�SURYLGHU�
LQLWLDWHG�+,9�WHVWLQJ�DQG�FRXQVHOLQJ�>3,7&@�RU�YROXQWDU\�
FRXQVHOLQJ�DQG�WHVWLQJ�>9&7@��HQUROOHG�DV�LQGH[�FOLHQWV��
DQG�ZDV�D�RIIHUHG�FKRLFH�RI�UHIHUUDO�PHWKRGV�

��(OLJLELOLW\�FULWHULD�
�����\HDUV�RI�DJH��KDG�VH[XDO�SDUWQHU�ZLWKLQ�ODVW����

PRQWKV�
��1RQ�SUHJQDQW��ZDV�ZLOOLQJ�WR�OLVW�SDUWQHUV�IRU�UHIHUUDO�

��,QGH[�FOLHQWV�ZHUH�UHTXHVWHG�WR�OLVW�DOO�SDUWQHUV�ZLWKLQ�
SDVW�������PRQWKV�

��,QWLPDWH�SDUWQHU�YLROHQFH��,39��VFUHHQLQJ�DW�WZR�VWDJHV��
GXULQJ�LQLWLDO�LQWHUYLHZ�ZLWK�LQGH[�DQG�DW�SDUWQHU�OLVWLQJ�

Results
��,QGH[�FOLHQWV��Q� �������

��������PDOHV�DQG�������IHPDOHV
��$YHUDJH�DJH� �����UDQJH���²���
��������PDUULHG
��(QUROOHG�IURP�9&7�������DQG�3,7&������

��/HDGLQJ�UHDVRQ�IRU�QRQ�HQUROOPHQW�LQ�WKH�VWXG\��QR�
VH[XDO�SDUWQHU�ZLWKLQ�WKH�ODVW���²���PRQWKV��Q �����

��3 potential index clients successfully screened out  
IRU�,39

5HIHUUDO�2XWFRPHV�2YHUYLHZ

,QGH[�FOLHQWV
���

Partners who did not come 
in following referral

190 (43.4%)

3DUWQHUV�ZKR�FDme in  
IROORZLQJ�UHIHUUDO

�����������

3DUWQHUV� 
WHVWHG�IRU�+,9

�����������

Partners not 
tested for HIV

10 (4.1%)

Tested 
SRVLWLYH
�����������

Tested 
negative
91 (38.2%)

Enrolled in 
care and 
treatment 

�&7�
����������

Self-report: 
not  

enrolled  
in CT

11 (7.5%)

Un-
known

43 
(29.2%)

9HULÀHG
�����������

1RW� 
YHULÀHG
����������

Listed sexual partners
���

5HVXOWV��FRQW��
/LVWHG�DQG�6XFFHVVIXOO\�5HIHUUHG�6H[XDO�3DUWQHUV

0
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200

300

400

Husband/
Wife

Fr
eq

ue
nc

y

Type of Sexual Partner

Boyfriend/
Girlfriend

Casual Sexual 
Partner

318

57 59

+76�DQG�(QUROOPHQW�LQWR�&DUH�DQG�7UHDWPHQW�
��2I�WKH�����SDUWQHUV�VXFFHVVIXOO\�UHIHUUHG��������������

XQGHUZHQW�+76��
��������������IRXQG�WR�EH�+,9�SRVLWLYH

��0DOH�SDUWQHUV� ������
��)HPDOH�SDUWQHUV� ������

������RI�WKH�SDUWQHUV�ZHUH�+,9�QHJDWLYH�����VHUR�����
GLVFRUGDQW�FRXSOHV��

��������RI�+,9�SRVLWLYH�SDUWQHUV�ZHUH�HQUROOHG�LQWR�&7

Listed partners
n = 438 

Passive referral
402 (92.6%)

Provider referral
14 (3.2%)

Contact referral
2 (0.5%)

Passive referral
237 (56.6%)

Provider referral
10 (2.6%)

Contact referral
2 (0.5%)

Partners who 
came to facility 

following 
referral
n = 248 

Average: 1.01 partner listed per index client (range 1–4)

12 index clients successfully referred more than 1 sexual partner��$YHUDJH�������SDUWQHU�OLVWHG�SHU�LQGH[�FOLHQW��UDQJH��²��
��12 index clients successfully referred more than 1 sexual 

partner

7\SHV�RI�6H[XDO�3DUWQHU�/LVWHG�
$FFRUGLQJ�WR�,QGH[�&OLHQW

DXUDWLRQ�EHWZHHQ�3DUWQHU�5HIHUUDO�DQG�+76
:LWKLQ��²��GD\V �����������

:LWKLQ��²��GD\V ���������

:LWKLQ��²���GD\V ����������
0RUH�WKDQ����GD\V ��������
Other ����������

5HVXOWV��FRQW��
7LPH�WR�6XFFHVVIXO�+76�5HIHUUDO

Conclusions
��This study demonstrated feasibility, acceptability and 

HIIHFWLYHQHVV�RI�SDUWQHU�QRWLILFDWLRQ�UHIHUUDO�LQ�WKH�
FRQWH[W�RI�IDFLOLW\�EDVHG�+76�LQ�7DQ]DQLD��

��1RWLÀFDWLRQ�DQG�UHIHUUDO�ZHUH�SULPDULO\�SDVVLYH�DQG�
WHQGHG�WRZDUG�D�VLQJOH�SDUWQHU��JHQHUDOO\�D�VSRXVH�

��7KH�ILQGLQJV�SUHVHQW�VWURQJ�HYLGHQFH�IRU�LQWHJUDWLQJ�
SDUWQHU�QRWLILFDWLRQ�DQG�WHVWLQJ�LQWR�IDFLOLW\�EDVHG�+7&�
VHUYLFHV�LQ�7DQ]DQLD�DQG�VLPLODU�VHWWLQJV�LQ�66$�
��6KRXOG�SDUWQHU�QRWLÀFDWLRQ�UHIHUUDO�EH�UROOHG�RXW�

ZLWK�HQKDQFHG�HQUROOPHQW�LQWR�FDUH��WUHDWPHQW�DQG�
SUHYHQWLRQ�IRU�VHUR�GLVFRUGDQW�FRXSOHV�
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Partner notification for HIV testing services (HTS) approach in
Tanzania underscores need for discordant couple package

Background: With UNAIDS''s 90-90-90 goal, approaches to HIV testing which yield high positivity rates are critical for sub-Saharan Africa.
Partner notification, where sexual partners of newly-diagnosed clients are contacted by their partner or a provider, is effective, but underutilized,
in identifying undiagnosed individuals. Successful applications of this approach have been documented in Malawi and Cameroon. Identification of
serodiscordant couples presents a critical HIV prevention opportunity given high risk of the uninfected partner. This study evaluated feasibility,
acceptability and effectiveness of partner notification in facility-based HIV testing services (HTS) in Tanzania.
Methods: The study was conducted in 3 hospitals in Njombe (Tanzania''s highest HIV prevalence region), June - September 2015. Individuals
diagnosed with HIV in PITC or VCT were enrolled as index clients, and offered passive, contract or provider referral to HTS at the same facility:
partners testing positive were referred into HIV care and treatment. Serodiscordant couples were defined as those in which the sexual partner
indicated that they were in a current partnership with the index client.
Results: 390 individuals (53.1% female) enrolled as index clients and 248 of their named sexual partners were successfully referred, in all but one
case via passive referral. 238 partners tested for HIV, 61.8% testing positive. More female partners tested positive (67.9% vs. 53.5% for male). 88
sero-discordant couples were identified, 87 of which were reached through passive referral - the remaining one through provider referral. 76.1%
of discordant couples were husbands or wives, 15.9% were boyfriends/girlfriends and 8% were casual partners.
Conclusions: Tanzanian facility-based HTS settings are a feasible venue for high-positivity rate partner notification programs, including
identification of sero-discordant couples. A social preference for partner notification as a means to disclose serostatus to the main partner was
seen in the study, making the intervention in many cases a facilitated disclosure intervention by the HTS counselor. Given the number of sero-
discordant couples identified, we recommend that partner notification programs are rolled out with a comprehensive prevention package for
discordant couples, including risk reduction counseling, provision of condoms, immediate provision of ART for the index partner and PreP for the
HIV uninfected partner as appropriate.

M. Plotkin , C. Kahabuka , R. Kisendi , A. Christensen , E. Mlanga , K. Curran , C. Brown , V. Wong
Jhpiego, Monitoring, Evaluation and Research, Baltimore, United States, CSK Research Associates, Dar es Salaam, Tanzania, United Republic of,
Ministry of Health and Social Welfare, National AIDS Control Programme, Dar es Salaam, Tanzania, United Republic of, Jhpiego Tanzania, Dar es

Salaam, Tanzania, United Republic of, USAID Tanzania, Dar es Salaam, Tanzania, United Republic of, Jhpiego, Baltimore, United States, USAID
Washington, Washington, United States
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� VHT records show 647 client visits for HTC between January and March 2013 
� Men were tested in 80.0% of visits, and women in 49.6% of visits 
� 27% of surveyed clients who accepted a test were first time testers for HIV 
� Three surveyed clients tested HIV+ with the VHT - all reported functional linkages to care 
� 93.5% of surveyed clients who tested HIV- with the VHT intend to get tested again and would like to get their next test from the VHT 
� External Quality Assessment conducted in April-June 2012 quarter as part of program implementation: Proficiency Testing panels sent by National Lab 

through districts 
� 29 VHTs participated in exercise 
� 85% of participating staff had 100% concordance with the national lab 

� 3 staff failed due to recording problems 
� 2 staff failed due to technical factors 

 
 
 

Community Delivery of integrated family planning/HIV testing and counseling services by VHTs in Uganda 
Aurélie Brunie1, Alison Cheng5, Patricia WamalaMucheri2, Jane H. Namwebya3, Tricia Petruney4, Benson Tumwesigye6, Sarah Mercer4, Victor D.  Afayo3, Angela Akol3, Vincent J. Wong5  

1. FHI 360, Washington DC, 2. Clinton Health Access Initiative, Kampala, UGANDA; 3. FHI 360, Kampala, UGANDA, 4. FHI 360, Durham, NC, 5. USAID, Office of HIV/AIDS, 1200 Pennsylvania Ave, Wash DC, 6. Ugandan Ministry of Health, National HTC Coordinator, Kampala, UGANDA. 

%$&.*5281'�
� In Uganda, HIV prevalence is rising and yet HIV testing rates remain low 
� Family Planning (FP) clients are simultaneously at risk of unintended pregnancy and HIV infection 
� Community and home-based HIV testing and counseling (HTC) provision has potential to increase access and uptake  
� Village Health Teams (VHTs) are a nationwide government-supported platform for community-based health programming.   
� VHTs have established relationships with communities and already provide FP services, including DMPA, in many areas 
� This study integrated HTC into FP service delivery by VHT, seeking health system efficiency while meeting comprehensive reproductive and sexual 

health needs 
� New, innovative model with potential to reduce access barriers to HTC and increase range of services available to FP clients 
 
.  

Table 2: Surveyed clients’ perspectives on HTC services within intervention group (n=110) 
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� Challenges and recommendations by VHTs (n=36): Reported supply challenges (47%); 50% are very concerned about contracting HIV 
through testing, 16.7% are somewhat concerned; 61% wanted transport assistance/financial incentives; 44% desired more training  

5(68/76�
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� Recall and reporting bias 
� Reliability of record data 
� Interim analysis has only included the evaluation of the intervention group 
� Small number of units of randomization limits ability to match health centers 

 
&21&/86,216�

� Noting the need to ensure adequate supporting mechanisms and quality assurance and improvement processes, overall, this integrated model 
appeared feasible to implement and client acceptability was high, suggesting this approach could be used to offer comprehensive sexual and 
reproductive health services at the community level. 

� The small number of newly diagnosed HIV positive clients in the study sample suggests limited overall contribution to enrollment into HIV care 
and treatment in this target population. However, a number of clients received HIV testing for the first time.  

� In an era of reduced resources for community-based HIV prevention and HTC services, an integrated FP/HTC approach that takes advantage 
of the existing community FP system could be more efficient and sustainable. 

� Programs should consider the specifics of the context to determine the potential added value of this model. The effectiveness of similar 
integrated approaches should consider rates of HIV positivity in target populations. 

CROI 2014 Abstract Number: 2175 

Table 3: VHT workload and satisfaction (n=36) 

Table 1: VHT Profile   

� To evaluate the extent to which trained VHTs can safely provide quality HTC services in addition to their FP work; 
� To examine acceptance of community-based FP/HTC integrated services and the specific factors contributing to acceptance of testing by VHTs; 
� To assess effectiveness in modifying HIV testing attitudes and practices; 
� To characterize the effect of HTC/FP integration on VHTs’ client loads and perceived workloads; and 
� To examine the effect of HTC/FP integration on FP uptake and clients’ perceptions of the quality of the base FP service 

2%-(&7,9(6�

INTERVENTION ELEMENTS 
� 38 VHTs already providing FP, with six months experience offering DMPA injections 
� Training with 8 days of classroom training and 4 days of practicum 
� Community mobilization meetings as follow-on practicum 
� Adaptation of mechanisms for FP supervision, quality assurance, commodity management and record keeping 
� Collaboration between the Ministry of Health and FHI 360 
 

Busia 
(N=18) 

Kanungu 
(N=18) 

Total 
(N=36) 

Mean age (years) 45.5 41.9 43.7 
Mean years of experience providing pills and condoms 5.5 6.9 6.2 

Mean years of experience providing injectables 4.2 5.1 4.6 

Sex (%) 
  Female 
  Male 

  
77.8 
22.2 

 
83.3 
16.7  

 
80.6 
19.4  

Highest level of school attended (%) 
  Primary 
  Secondary or higher 

 
11.1 
88.9  

  
44.4 
55.6 

 
27.8 
72.2  

Prior experience with HIV counseling (%) 38. 9 66. 7 52.8 

Prior experience with HIV testing (%) 11.1 0 5.6 

Figure 1: 
Intervention 
Schema   

  % 

Fingerpricking technique   
   No problem with fingerpricking site at last test 

 
100 

Counseling content 
   What client can do to avoid getting infected/infecting others 
   FP methods that protect against both HIV and pregnancy  
   Condoms 

 
90.9 
90.9 
94.6  

Rapport with VHT 
   Comfortable discussing HIV with VHT 
   Satisfied with explanations about test results 
   Trusted VHT with private information 
   Satisfied with HTC services received overall 

  
95.5 
99.1 
99.1 
99.1 

% 

Change in overall monthly number of clients  
   More now than prior to HTC service provision 
   Same number of clients 
   Fewer clients now  

 
83.3 
13.9 
2.8 

Workload  
   Easy to manage 
   Somewhat difficult to manage 

 
91.7 
8.3 

Change in overall quality of work 
   Better now than prior to HTC service provision 
   About the same 
   Not as good now 

 
91.7 
5.6 
2.8 

Change in work satisfaction as VHT 
   More satisfied now than prior to HTC service provision 
   Equally as satisfied 

 
91.7 
8.3 

Wish to continue HTC service provision 100 

SITES AND SERVICES 
� 8 randomly selected health centers III were assigned to intervention or control (matched pairs) in two districts: Busia and Kanungu 
� VHTs in the intervention arm offered FP and HTC services; only FP services were provided in the control arm 
DATA SOURCES 
� Survey of all trained VHTs and survey of 256 FP clients in the intervention and control groups 10 months after implementation 
� Service statistics 
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VHTMs visit 
Health Centers 
once per 
month for 
supportive 
supervision, 
records 
submission, 
and material 
re-supply 
 

 
 
For quality 
assurance, 
VHTMs will 
be 
observed 
in a 
counseling 
session for a 
clinic-based 
client and 
given a 
prepared 
Dried 
Tube 
Specimen 
panel for 
testing. As 
needed, 
VHTMs will 
receive OTJ 
and/or 
refresher 
support.  

VHTM Community Mobilization FP Clients of VHTM  

Corresponding Author: Vincent J. Wong, USAID Washington, Office of HIV/AIDS, vwong@usaid.gov 
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Out of the clinic and into the home 
Development of WHO/PEPFAR Home-Based HIV Testing and Counseling Support Tools 
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Methods 
 

• Structured questionnaires were sent to 35 
PEPFAR-supported countries with generalized 
epidemics in sub-Saharan Africa, Latin America 
and the Caribbean, Asia and the Pacific, Central 
Asia, Southeast Asia, and Russia and Ukraine; 18 
surveys were completed.  

• Identified and summarized existing home-
based HTC materials, best practices, and 
challenges.  

• Observed home-based HTC programs and 
practices in Kenya, Uganda, Swaziland, 
Mozambique, and Ethiopia. 

• Conducted individual and group discussions 
with program managers and staff.  

 
   Results 

 
10 out of 35 countries had active home-based HTC programs of varying size and 
scope; 5 countries had home-based HTC materials available for review (3 guidelines, 2 
operational manuals).  
 
Program observations identified key elements necessary for successful home-
based HTC programs which include:  

• Advance planning and geographical mapping to reduce program overlap and 
estimate population size for coverage  

• Community mobilization and engagement to facilitate home entry 
• Ensuring provider safety 
• Advance logistical planning to ensure smooth programmatic operations.  

 
Critical steps in planning community entry for home-based HTC 
(with corresponding section in the WHO/PEPFAR Practical Handbook for Planning, Implementing and 
Monitoring HBHTC) 
 
  

Background on Home-based HTC 
 
Home-based HIV testing and counseling (HTC) is used 
throughout sub-Saharan Africa—varying contexts, common 
approaches.  
 
Models of home-based HTC: 

• Door-to-door: offering HTC to every household in a given 
geographical area or region.  

• Index patient: offering HTC to family members of a patient 
enrolled in HIV treatment or care (or the “index client”) 

• Integrated: offering HTC as the primary service while 
including additional educational or screening interventions 
(i.e., tuberculosis screening and sputum collection, de-
worming, and/or distribution of bed nets); this approach 
may also be integrated into home-based or community-
based care. 

 

Results (continued) 
 
  

Practical Tools Developed 
 

Home-based HTC best practices identified include:  
• Engaging local leadership 
• Delivering an integrated approach which may include tuberculosis 

screening or family planning education 
• Setting appointments with households to maximize couples/partner 

HTC 
• Maintaining strong supportive supervision to ensure quality 

services 
• Ensuring national coordination. 

 
 

Objectives 
 
To address the gap in guidance, an assessment was conducted in countries with 
generalized epidemics to help inform the development of two practical home-based 
HTC support tools:  

1. World Health Organization (WHO)/U.S. President’s Emergency Plan for AIDS 
Relief (PEPFAR) Practical Handbook for Planning, Implementing and Monitoring 
HBHTC 

2. AIDSTAR-One Case Study: Getting in the Door: Home-based HTC in Kenya 

Steps Planning Rationale 

Ensure in line with 
national strategy 

(3.2) 

Involve 
stakeholders  

(5.2) 

Involve district 
administration 

(5.2) 

Involve local area 
administration 

(6.1) 

Attend community 
meetings 

(6.1) 

Community 
sensitization and 
mobilization (6.3) 

Allows areas to be appropriately prioritized for home-based HTC and 
helps avoid duplication of efforts. 

Involvement of a wide range of stakeholders at the regional level 
ensures buy-in and correct communication. It is an opportunity to 
clarify program objectives and methods.  

Support from district officials facilitates buy-in from village chiefs and 
local leaders. Obtaining information or maps of other organizations 
providing services in the testing area creates comprehensive referral 
directories for each area.  

Program managers meet with local chiefs to explain their purpose 
and obtain approval to move forward.  

Community meetings organized by local leaders helps sensitize the 
community to home-based HTC, allows people to ask questions, and 
may identify potential community mobilizers.  

Door-to-door sensitization increases awareness. Community health 
workers/mobilizers set up appointments with households. Strategies 
such as radio and public announcements, fliers, and T-shirts, 
supplement door-to-door sensitization.    

WHO/PEPFAR Practical Handbook for Planning, Implementing and 
Monitoring HBHTC 

Chapter Key Points 
Coordination at 
the national 
level 

• Coordinate at the national level to reduce duplication of efforts and ensure quality service 
delivery 

• Authorize organizations and certifying providers to conduct home-based HTC 

Personnel  • Personnel varies according to setting and home-based HTC model (door-to-door, index, 
integrated) 

• Personnel generally consists of: program manager to oversee and coordinate all home-
based HTC efforts and supervisors; 2-4 providers who conduct home-based HTC; 
laboratory staff to ensure quality HIV testing procedures; and community liaison officers 
and community mobilizers to ensure buy-in and community support 

Program 
planning  

• Work with national, regional, and local authorities to identify appropriate and priority 
locations for home-based HTC services 

• Work in areas that can provide ART with capacity to enroll new patients 
• Conduct geographic mapping to ensure services are provided systematically and to 

establish coverage area 
• Obtain detailed knowledge of follow-up services and develop referral directory 
• Develop policy for return visits 
• Identify and address security issues and provide viable transportation 

Community and 
home entry  

see figure for detailed steps 

Populations 
tested  

• Clearly define who is to be tested (i.e., who qualifies as family versus who is present at 
the residence at the time of visit) 

• Family and couples testing is an aim of home-based HTC programs 
• Children and adolescent testing is conducted in an age appropriate manner and age of 

consent follows local guidance and norms 
• A table of age considerations for testing and consent is provided 

Protocol for 
home-based 
HTC  

• Protocol steps cover: introduction to session, consent, pre-test, testing, post-test, and 
disclosure 

• Guiding principles of “4 C’s” are upheld (consent, confidentiality, counselling, and correct 
HIV testing procedures) 

Referral and 
linkages  

• Mapping of referral points takes place before program begins 
• Indications for referral and where to refer to are provided 
• Strategies to ensure successful linkage are provided 

Data and M&E • Types of data to collect are provided 
• Indicators to include are: coverage, refusal, testing rates, and successful linkage 

Quality 
assurance 

QA elements for counselling and testing include: quality control; external quality 
assessment; proper documentation and recordkeeping; and supervisory visits and 
observed practice 

Special 
circumstances  

Suggestions are provided for addressing: alcohol; violence; sexual abuse; and most at-risk 
populations 

Leaving an area  • Identify when to move on from an area based on objectives and coverage rates 
• Determine if linkages were successful 
• Community feedback meetings provide critical information which can shape program 

efforts and address issues 

AIDSTAR-One Case Study:  
Getting in the Door: Home-based HTC in Kenya  

Focus on: 
• Community mobilization 
• Home-based HTC implementation issues 
• Ensuring quality in HIV testing and counseling 
• Linkages with appropriate treatment, care and support, and prevention 

services 

Common challenges:  
• Couples and partner HTC  
• Disclosure (to partners and 

children)  
• Consent and refusal to test  
• Religious and cultural beliefs pose 

barriers to testing and referral to 
treatment 

 

• Counselor burnout  
• Safety and security  
• Child consent (lack of experience in 

age appropriate counseling; 
consent issues) 

• Alcohol use and abuse  
• Partner violence 

Acknowledgments 
This research has been supported by the President’s Emergency Plan for AIDS Relief (PEPFAR) through the U.S. 

Agency for International Development under the terms of contract no. GHH-I-00–07–00059–00. 
 

No international guidance exists and few countries have national operational guidance. 
Limited guidance may: 1) potentially impact the quality, acceptability, and impact of 
home-based HTC, and 2) lead to duplication of efforts by various programs.  
 

Key challenges across programs include: 
• Ensuring acceptable and effective HTC services and accuracy of 

test results, with appropriate strategy to confirm all positive results 
• Implementing quality control of counseling and external quality 

assurance of testing 
• Facilitating and monitoring linkage to care to a range of services 

(i.e., HIV treatment, care, and support and other medical and 
support services for individuals and families) 

• Lacking guidance for challenges (e.g., violence, clients with alcohol 
issues, counseling for test refusal, and counseling and testing of 
children based on developmental stage). 

 

www.aidstar-one.com 

402



Key Findings
 � Unit costs for HTC delivery 
vary greatly in Botswana, 
from US$8 to US$314.

 � HIV prevalence also varies 
widely, depending on the 
service delivery modality, 
from 3 percent for PITC to 49 
percent for TB.

 � The cost per HIV infection 
identified appears to be 
lowest for mobile service 
provision through NGOs 
(US$93) and highest for PITC 
(US$11,018).

 � One of the main cost drivers 
is human resources. As a 
result, any effort to reduce 
the cost of HTC in Botswana 
would need to focus on 
staffing issues (e.g., task 
shifting, more staff at higher 
volume sites, etc.)

 � While HTC service delivery 
is likely to continue through 
a combination of modalities 
in Botswana, development 
partners and the government 
of Botswana may wish to 
emphasize mobile and 
VCT testing (through the 
public sector and NGOs) to 
identify the largest number 
of infections at the lowest 
possible cost.

The Costing Of HIV Testing and Counseling in Botswana: Capturing 
Cost and Effectiveness Data for Multiple Service Delivery Models 

Authors: P. M. Stegman1, W. Mosime1, S. Forsythe1, S. Alkenbrack2, R. Lebelonyane3, and V. Wong4

1Futures Institute; 2Futures Group; 3Ministry of Health, Botswana; 4USAID Washington, DC

Presented at the International Conference on AIDS and STIs in Africa; December 7-11, 2013; Cape Town, South Africa

Introduction
The USAID | Health Policy Initiative Costing 
Task Order assisted the government of 
Botswana to better understand the costs and 
cost drivers of HIV testing and counseling 
(HTC) service delivery. In addition 
to understanding the costs of HTC in 
Botswana, the project was asked to develop 
an HTC Costing Model that could be used to 
estimate the costs of different types of HTC 
service delivery modalities.

The objectives were threefold: 

1. To examine the unit costs of various HTC 
service delivery modalities; 

2. To examine the cost effectiveness of HTC 
service delivery, defined in this case as 
the cost per infection detected; and

3. To identify possible strategies to scale-up 
and increase access to HTC.

Methods
A sample of 38 sites (both public and 
nongovernmental) were selected to include 
all service delivery modalities (stand-
alone, integrated, and mobile), as well as 
geographical disparities, rural/urban split, 
volume of service delivery, and the level 
of (public) facilities (hospital, clinic, health 
post). 

An ingredients approach to the costing 
analysis was used whereby all the inputs, 
direct and indirect, were listed and their 
contribution to the overall cost tallied. The 
direct and indirect costs for each facility 
providing HTC services were computed 
separately, and a median unit cost for 
fixed/integrated and mobile services was 
obtained based on the unit cost per facility.

Discussion
For VCT and mobile provision, costs in 
Botswana do not differ much from other 
countries. However, integrated HTC service 
delivery costs are much higher. This is 
largely due to the high human resource and 
infrastructure costs in Botswana. 

HTC delivery through campaigns and 
mobile/outreach (both in public facilities 
and NGOs) provide good value and can 
target hard-to-reach clients. 

Conclusions
The study suggests that the future of 
HTC service delivery will likely involve a 
combination of facility-based and mobile 
testing. However, to initiate people on 
treatment earlier, mobile service delivery, 
especially through NGOs, may be a 
priority.

Further research into cost effectiveness and 
linking clients to early treatment initiation 
is needed when the Ministry of Health’s 
monitoring and evaluation structures are 
strengthened.
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 � Sampled nongovernmental organization 
(NGO) sites had administered >20,000 
tests in the previous 12 months, more 
than any other delivery modality.

 � Indirect costs are high for stand-alone 
voluntary counseling and testing (VCT), 
but insignificant for mobile services.

 � Overhead and management costs 
contributed the most to indirect costs of 
service provision.

 � Unit costs for HTC in the Public Sector 
vary widely from US$7.85 for mobile 
service delivery to US$314.03 through 
the tuberculosis (TB) program.

 � Direct costs contribute the most to the cost 
per client tested.

 � Human resource costs were the most 
expensive cost input to Public Sector HTC 
service delivery.

 � PITC had the highest cost per HIV 
infection identified: more than 
US$11,000.

 � The most cost-effective HTC service 
delivery modality was mobile service 
provision through NGOs, which cost 
approximately US$92 per HIV infection 
identified.

 � “Integrated” service delivery (PMTCT and 
TB) were less cost-effective at US$635 
and US$734, respectively.

 � TB had the highest HIV prevalence 
by volume (due to high rates of co-
morbidity), but also had the lowest testing 
volume.

 � Provider-initiated testing and counseling 
(PITC) had lower HIV prevalence than 
any other delivery modality.

 � VCT provided by NGOs had a high 
HIV prevalence and very high volume, 
demonstrating the public preference for 
testing outside of the public sector.

Results
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Examining reporting of quality elements in a provider-initiated HIV
testing and counseling and implications for rights-based
approaches: a literature review

Background: Provider-initiated HIV testing and counseling (PITC) was first adopted by Botswana and Kenya in 2004. In 2007, WHO/UNAIDS
responded to country-level operational guidance with its publication: Provider initiated HIV testing and counselling in health facilities. In 2009,
WHO commissioned a literature review to map-out implementation successes and challenges and define areas for further study.
Methods: This review through PubMed and conference abstracts returned 147 studies (including 80 journal articles) from 1/2003-7/2009
describing PITC implementation in developing countries. Search terms combined “HIV testing” with “provider-initiated”, “routine” or “opt-out”.
Studies were coded with 1-3 emergent themes. If available, testing acceptance, HIV-seroprevalence and return/post-test counselling rates were
recorded. Publications were sorted categorically and analyzed for convergent/divergent themes.
Results: Among all developing countries, 75% of studies were based in sub-Saharan Africa. Key themes included: 1)PITC increases testing
uptake and is widely acceptable (n=67; 55% had >90% acceptance; range:31.5-99.9%); 2)results are returned to the majority of testers (n=13;
mean return-rate: 87%; range:49-99%); 3)Studies examining informed consent are limited (n=3). 4)Absence of pre-test information and “forced”
testing are reported(n=4). Patient-refusal due to fear, perceptions of non-confidentiality, low-risk and providers not offering testing can be factors
in patients declining testing (n=15); 5)Loss to post-test follow-up, particularly in PMTCT-contexts remains challenging (n=14, mean PMTCT
enrollment=51.2%; range:14.9-86%); 6)Poor quality or no counseling/pre-test information is reported; 7)Low rates of partner testing/involvement
and disclosure reported (n=3).
Conclusions: As countries expand PITC, it remains critical that all patients are recommended quality HIV testing and counselling, and informed
consent must be clearly communicated., In the spirit of the WHO guidance, PITC programs should address adequate counseling/information,
confidentiality/privacy, loss-to-follow up, and increasing partner involvement/disclosure. Future studies assessing these and other aspects of
implementation can help inform programs, improve PITC delivery, and ensure due attention is paid to human rights in HIV testing.

V. Wong , M. Sabin
World Health Organisation, Department of HIV/AIDS, Geneva, Switzerland, US Agency for International Development, Office of HIV/AIDS,

Washington, United States
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To determine what materials and content were most 
appropriate to meet this need, FHI !"#, on behalf of 
USAID’s Interagency Youth Working Group (IYWG), 
created a technical advisory group of $% global 
experts, conducted a desk review, and worked with 
partners to survey &' ALHIV in !( countries and 
conduct informal focus groups in three countries.

Positive Connections: Leading 
Information and Support Groups for 
Adolescents Living with HIV
Joy Cunningham!, Suzanne Fischer!, Vincent Wong"

www.fhi#$%.org

Young people (ages $% to )*) accounted for an 
estimated *$ percent of new HIV infections 
worldwide in )##&. Also, with the success of 
pediatric antiretroviral therapy, many more infants 
who were born HIV positive are growing up into 
adolescents and young adults living with HIV. 
Adolescence is often when young people begin 
having sex, so there are increased chances that 
adolescents who are living with HIV (ALHIV) might 
pass the infection to partners who are HIV negative. 
Another concern is that girls living with HIV will 
become pregnant and, if they do not know about or 
do not have access to services for the prevention of 
mother-to-child transmission, might pass the 
infection to their babies. 

The U.S. Agency for International Development 
(USAID) and FHI !"# identified a need for ongoing 
HIV-related support and education, beyond 
counseling and testing, for ALHIV. 

BACKGROUND

METHODS

AUTHOR AFFILIATIONS
$  FHI !"#, Global Health, Population, and Nutrition; 

Research Triangle Park, NC
)  U.S. Agency for International Development, Office of HIV/AIDS; 

Washington, DC

From this assessment, we learned that:

ʳ� � -4#��**�#*1#ʓ��"-*#1!#,21�5&-��0#�*'4',%�5'2&����
are first and foremost adolescents — who want 
the same information about sex and reproductive 
health as all young people do.

 “I might have HIV, but I still want to have 
a boyfriend.…get married one day. The 
nurses won’t tell me about contraception 
because they think I shouldn’t be having 
sex.” (Survey respondent)

ʳ� �'1!*-130#ʓ�12'%+�ʓ��,"��"&#0#,!#�2-��,2'0#20-4'0�*�
therapy (ART) were major areas of concern 
among ALHIV.

 “I am living with high pressure. I want to 
tell my friends [about my HIV status], but 
I am afraid that after knowing the truth 
they will not be friends with me anymore. 
I have to ignore this and nobody should 
know about it.  That is the strategy I choose 
2-�$-**-5ʒʢ�ʴ̆̅ʰ7#�0ʰ-*"�%'0*�',��'#2,�+ʵ

ʳ� ��,7������5#0#��5�0#�-$�.0-2#!2'4#� #&�4'-01�
but felt peer pressure against adopting them.

RESULTS

Based on the findings, the IYWG developed Positive 
Connections: Leading Information and Support 
Groups for Adolescents Living with HIV, a guide for 
adults who lead post-test information and support 
groups for ALHIV. The guide’s main goals are to 
help ALHIV:

$. Understand their HIV diagnosis and participate in 
the management of their care and treatment.

). Learn that many young people live healthy and 
productive lives while living with HIV.

!. Identify strategies for positive living including 
eating right, exercising, avoiding drugs and 
alcohol, and most importantly adhering to their 
treatment regimen.

CONCLUSIONS

̉ʒ���)#�',$-0+#"�"#!'1'-,1�� -32�2&#'0�1#63�*��,"�
reproductive health, especially about how to 
prevent the transmission of HIV to others; avoid 
re-infection; consistently use family planning to 
prevent unintended pregnancy; and, if or when 
they wish to start a family, learn how to avoid 
infecting their babies.

%. Develop life skills such as understanding their 
emotions, communicating effectively, dealing 
with stigma and discrimination, making decisions 
about their future, and improving their quality 
of life.

We are developing a targeted utilization plan for 
this guide to be rolled out initially in two countries.

ʳ� ��,7������!'2#"�0#!#'4',%�*'22*#�',$-0+�2'-,�-0�
emotional support after learning about their 
status. 

“The key issue for me is that there was 
exceptionally minimal support offered 
when I found out I was positive and a long 
waiting period to see a specialist. 
Accordingly, I was in a precarious emotional 
situation but was simply given a few 
pamphlets by the STI clinic...There should 
 #� $-**-5ʰ3.ʒ� 2� 1&-3*"� ,-2�  #� �,� -,31�
upon youth to simply engage with 
resources for HIV. That kind of mindset 
does not exist right after you test positive.” 
(Survey respondent)

ʳ� �,�-,ʰ%-',%�13..-02�%0-3.�5-3*"� #���%--"�
venue for ALHIV to get evidence-based 
information as well as support from a trusted 
adult and peers.

 “Before joining the club you think you’re 
the only young person living with HIV. 
Coming to a group of people with whom 
you can disclose and talk freely about 
your status makes a huge difference.” 
(Botswana focus group participant)

High school students attend a DramAidE forum theater performance at a high school in 
Kwazulu Natal, a province in South Africa with the highest HIV/AIDS prevalence.
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A descriptive study of VCT implementation in the Accra
Metropolitan District, Ghana

Background: In Accra, Ghana VCT is a key prevention intervention and includes components outlined in national and international guidelines,
including consent, counseling, confidentiality and testing algorithms. This study’s objective was to describe VCT services within the district and
compare findings to the WHO/UNAIDS-endorsed national guidelines.
Methods: This descriptive study used quota sampling of 269 potential VCT sites: public and private hospitals/clinics, laboratories and NGOs.
Direct observations and questionnaire-based interviews were undertaken with two counselors/staff per site. Variables captured characteristics of
testing services derived from national guidelines.
Results: VCT was provided by 42% (N=79) from all sectors. An estimate of utilization (290 tests/month) demonstrated demand. Of the 33 sites
offering HIV testing: guidelines were used at 33%; the average fee was €5; regarding confidentiality, testing was always performed out of sight;
76% used a private counseling room; most staff received confidentiality guidance; consent forms were used at 21%; staff at 30% stated testing
without consent occurred; counseling was performed primarily by nurses and available at 88%; pre-test counseling was offered at 76%; post-test
at 85%; counseling protocols were utilized at 18%; ARV therapy was available as fee-for-service at seven facilities; condoms were distributed at
49%; anonymous testing was available at 21%; for screening, 48% used ELISA or external laboratories; 52% used rapid tests; two sites
performed no confirmatory testing; 61% used rapid tests for confirmation; rapid tests used were of adequate sensitivity/specificity. An index was
generated contrasting guidelines and variables; a range of differences of facilities’ compliance was found.
Conclusions: Findings gave an initial picture of VCT implementation in the district. Regarding compliance to guideline indicators, VCT services
showed a range of differences with no detectable differences among subgroups. Facilities from all sectors and types complied with many
minimum standards. Current standards are theoretically attainable. However, many VCT facilities in each sector didn´t meet the minimum
standards.

V. Wong
Humboldt University, Institute for Tropical Medicine, Berlin, Germany

ABSTRACT ARCHIVE

Abstract Archive https://www.abstract-archive.org/Abstract/Share/49937

1 of 1 8/19/21, 3:52 PM

406



  
 

  

 

 

Appendix 3: Research Ethics Review Checklist  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
 

 

407



UPR16 – April 2018                                                                      

 
FORM UPR16 
Research Ethics Review Checklist 
 

Please include this completed form as an appendix to your thesis (see the 
Research Degrees Operational Handbook for more information 
 

 

 

Postgraduate Research Student (PGRS) Information 
 

 

Student ID: 
 

      
 

PGRS Name: 
 

 

      
 

Department: 
 

 

      
 

First Supervisor: 
 

      
 

Start Date:  
(or progression date for Prof Doc students) 
 

 

      
 

Study Mode and Route: 
 

Part-time�
 

Full-time   

�

 
 

 

 

MPhil  
 

PhD 
 

 

 
 

 
 

 

MD 
 

Professional Doctorate 

 

 
 

 
 

 
 

Title of Thesis: 
 

 

      
 
 

 

Thesis Word Count:  
(excluding ancillary data) 
 

 

      
 

 
 

If you are unsure about any of the following, please contact the local representative on your Faculty Ethics Committee 
for advice.  Please note that it is your responsibility to follow the University’s Ethics Policy and any relevant University, 
academic or professional guidelines in the conduct of your study 

Although the Ethics Committee may have given your study a favourable opinion, the final responsibility for the ethical 
conduct of this work lies with the researcher(s). 
 

 
 

UKRIO Finished Research Checklist: 
(If you would like to know more about the checklist, please see your Faculty or Departmental Ethics Committee rep or see the online 
version of the full checklist at: http://www.ukrio.org/what-we-do/code-of-practice-for-research/) 
 
 

a) Have all of your research and findings been reported accurately, honestly and 
within a reasonable time frame? 

 

 

YES 
NO    

 

 
 

 
 

b) Have all contributions to knowledge been acknowledged? 
 

 

YES 
NO    

 

 
 

 
 

c) Have you complied with all agreements relating to intellectual property, publication 
and authorship? 

 

YES 
NO    

 

 
 

 
 

d) Has your research data been retained in a secure and accessible form and will it 
remain so for the required duration?  

 

YES 
NO    

 

 
 

 
 

e) Does your research comply with all legal, ethical, and contractual requirements? 
 

 

YES 
NO    

 

 
 

 

      
 

Candidate Statement: 
 
 

I have considered the ethical dimensions of the above named research project, and have successfully 
obtained the necessary ethical approval(s) 
 
 

Ethical review number(s) from Faculty Ethics Committee (or from 
NRES/SCREC): 
 

 

      

 

If you have not submitted your work for ethical review, and/or you have answered ‘No’ to one or more of 
questions a) to e), please explain below why this is so: 
 
 

      
 
 

Signed (PGRS): 
 

 

 
 

 

Date:       

 

Vincent Joseph Wong

X
X

 
     

    

Oct 1, 2020

         
    

School of Health and Care 
Professions

PhD by Publication; All included research and publications have been approved by relevant institutional ethics 
committees or review boards. 

X

X

X

X

X

     

Evolution and scale up of global HIV testing service approaches: 
2000-2020

Main Commentary to PhD by Publication: 11,586 words; Total with Introduction:  14,348

Prof. Sasee Pallikadavath

UP 2044605

Sept 5, 2021

N/A

408


