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Abstract

HIV/AIDS remains a looming presence in public health across the world, particularly in Sub-

Saharan Africa. The HIV Care Cascade hinges on testing and knowledge of HIV status. Though 

significant advances have been made in diagnosing people living with HIV (PLHIV), limitations 

in understanding which strategies are best suited to certain regions or populations have contributed 

to the uneven distribution in the success of various HIV testing strategies. Here, we present a 

conceptual framework that outlines effective HIV testing strategies for four target groups. This 

framework is based on a systematic literature review of articles published from January 1st, 2008, 

to December 31st, 2019. The effectiveness of HIV testing strategies depends on various factors 

including the setting, type of test and service providers. Multiple strategies are needed to reach the 

UNAIDS target of 95% of individuals knowing their HIV status. Expansion of community-based 

approaches, self-testing and HIV testing services in antenatal care will further improve the state of 

HIV testing in Sub-Saharan Africa.
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INTRODUCTION:

Globally, 75 million people are estimated to have been infected with human 

immunodeficiency virus (HIV), and 30 million people have died from this infection (1). 

In 2020, an estimated 0.8% of adults aged 15–49 years worldwide are living with HIV, and 
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the global HIV burden remains concentrated across Sub-Saharan Africa. About 4% of adults 

in Sub-Saharan Africa are estimated to be living with HIV, with Eastern and Southern Africa 

estimated to have more than half of all people living with HIV (PLHIV) (2, 3).

The UNAIDS 95-95-95 targets represent the goals of diagnosing 95% of all PLHIV, provide 

treatment for 95% of persons diagnosed, and achieving viral suppression in 95% of those 

treated by 2030 (4). In 2018, 79% of PLHIV knew their status, 62% were being treated 

and 53% were virally suppressed (5). These corresponding statistics were 76%, 79% and 

83% in Eastern and Southern Africa, and 42%, 83% and 73% in Western and Central 

Africa (6). Many strategies have been developed along the HIV Care Cascade to reach these 

targets. Identifying PLHIV through testing remains the crucial first step to linking people 

to services that can reduce HIV burden in networks, across countries, and around the world 

(7). Innovations in HIV counseling and testing (HCT) include self-testing, rapid testing, 

community-based approaches, mobile testing, home-based counseling and testing (HBHCT), 

universal testing, testing targeted to high-risk or missed populations, and contract tracing. 

These strategies seek to target different recipient groups, improve the types of testing assays, 

and assess new venues in which testing is offered (8). However, it is unclear which strategies 

are best suited to increase the portion of individuals who know their HIV status.

More than $85 billion by the U.S. President’s Emergency Plan for AIDS Relief (PEPFAR) 

with a focus on 13 highly-burdened countries (9), $3 billion by the Bill and Melinda 

Gates Foundation (10), and increasing domestic funding surpassing international donations 

(1) have led to a 43% reduction in HIV-related mortality since 2003 (2). However, this 

success is unevenly and inequitably distributed both geographically and among certain 

demographics (2). In Sub-Saharan Africa, many interventions are less successful in 

engaging men, adolescents, and key populations in the push to reach the end the AIDS 

epidemic (6). Given the plethora of approaches to increase testing uptake, it is unclear what 

strategies work in various settings and who to specifically serve with different intervention 

strategies. The purpose of this manuscript is to synthesize the many studies focused on 

improving HIV testing services in low resource settings. Using an implementation lens, 

we highlight the real-world effectiveness and challenges to inform future HIV testing 

programming.

METHODS:

We performed a systematic review of studies examining interventions along the HIV care 

cascade following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) guidelines (11). The included studies were sorted along the HIV Care Cascade: 

Prevention, Testing, Linkage to Care, and Adherence. This manuscript synthesizes studies 

on HIV testing implementation strategies.

Eligibility Criteria

Articles evaluating interventions across the HIV care cascade were eligible for inclusion if 

they: a) were in English; b) took place in Sub-Saharan Africa; c) reported on the outcomes 

of an intervention; and d) included measures related to the HIV Care Cascade. We excluded 

studies: a) that did not report results (e.g., study protocols); b) were strictly descriptive or 
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qualitative; c) where HIV prevention, HIV testing, or PLHIV were not the focus of the 

study; d) where the study did not occur in Sub-Saharan Africa; e) the intervention was not 

on the care cascade; f) the study was a simulation and was not implemented in the field; or 

g) were systematic reviews or meta-analyses. We limited our search to articles published in 

peer-reviewed journals between January 1st, 2008, and December 31st, 2019.

Search Strategy

A query of search terms was completed in PubMed©, EMBASE©, Scopus©, Web of 

Science©, and the Cochrane Library© on May 19th, 2020. A four-concept search focused 

on HIV/AIDS, HIV Care Cascade, service/program delivery, and Sub-Saharan Africa was 

utilized. Search strategy concepts were developed in collaboration with a professional 

librarian (KL) and the Johns Hopkins University EAWA study team. Only articles published 

from January 1st, 2008, to December 31st, 2019, were included. An overview of the 

complete search strategies is available (Electronic Supplemental Material 1).

Study Selection

Duplicate results were removed. Authors then independently screened each title and abstract 

and removed items that were not relevant to the review. Two authors read the full text of 

potentially eligible articles and removed those that did not meet the specified eligibility 

criteria. Eligible articles were then sorted along the HIV Care Cascade. Articles related to 

HIV testing are included in this review.

Data Extraction

Primary data were used for data extraction. Authors independently extracted the following 

data: year of publication, country of study, study design, study population(s) (ex: pregnant 

women or household contacts of PLHIV), sample size, type of intervention implemented, 

and key findings. Key findings included number of individuals eligible for and offered 

testing, percent accepting testing, and HIV positivity rates. Areas of potential bias and 

confounding were also identified.

Quality Assessment of Included Studies

In duplicate, the two principal authors (I.M. and D.A.) evaluated the overall quality of 

every study in the review using a predetermined scoring criterion. Similar to a previously 

described method, the criteria evaluated the studies’ design, magnitude, and applicability, 

and an overall ‘quality’ score (low, moderate, or high) was given based on these factors (12). 

This scoring system has a foundation in the GRADE framework (13).

Synthesis of Results

From the broad spectrum of populations targeted and interventions evaluated, two authors 

(I.M. and D.A.) developed a conceptual framework regarding HIV testing strategies, 

organizing and synthesizing the articles accordingly. This includes the target population: 

a) general population (ex: adults, adolescents, men); b) pregnant women, partners, and 

infants; c) high risk populations (ex: female sex workers (FSWs), men who have sex with 

men (MSM), people who inject drugs (PWID), transgender women, and truck drivers). The 
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framework considers venue of testing including facility-based, community-based, home-

based testing, and mobile testing. Lastly, the framework includes adjuvant strategies such as 

contract tracing, community mobilization, incentives, and stigma reduction.

RESULTS:

We identified 8,025 articles using the specified search criteria. 85 duplicates were removed. 

7,940 titles and abstracts were reviewed, and 7,030 not relevant to the HIV Care Cascade 

were excluded. We performed a full text review on 833 articles. Of these, 378 were excluded 

due to lack of intervention, lack of results, wrong setting, not acting on the HIV care 

cascade, reviews or meta-analyses, duplicates, or were simulation studies. 387 included 

studies were then sorted along the HIV care cascade with a total of n=134 studies were 

included in this review of HIV testing strategies (Figure 1, Electronic Supplemental Material 

- Table I). Studies were performed in 20 Sub-Saharan African countries in urban, peri-

urban, and rural settings. Specific populations addressed include pregnant women, partners, 

and infants (n=28, 21%), children and adolescents (n=19, 14%), and sexual partners and 

household contacts of PLHIV (n=17, 13%). Several studies targeted key populations: FSW 

(n=11, 8%), MSM (n=7, 5%), and PWID (n=3, 2%). Of the 134 studies, 31received an 

overall quality rating of High, 90 Moderate, and 13 Low (Electronic Supplemental Material - 

Table 2).

Facility-Based Testing

Nearly half of studies (n=64, 47%) evaluated facility-based testing, spanning a wide 

geographical range including Southern Africa (n=26, 41%), Western Africa (n=10, 16%), 

Eastern Africa (n=23, 36%) and Central Africa (n=5, 8%). Two main approaches are 

provider-initiated testing and counseling (PITC) and voluntary counseling and testing 

(VCT). PITC can have a blanket approach (bPITC) where providers initiate or recommend 

testing for every patient, also called universal testing, routine PITC, or opt-out VCT. 

Providers can also target specific populations (tPITC) at higher risk for HIV (i.e. children of 

PLHIV). Several studies found that PITC increased test uptake compared to VCT (14–19). 

Dalal et al showed that in rural and urban health centers in South Africa, PITC increased 

uptake by 2.85-fold (95% CI: 1.71–4.76) compared to VCT (14). Similarly, opt-out VCT 

is effective in health facilities. Among children and adolescents, both blanket PITC and 

targeted PITC resulted in high testing rates. Rates testing uptake in blanket PITC surpassed 

targeted PITC (90.3 vs 56.7%; p < 0.0001, CI not reported), but targeted PITC’s HIV 

positivity rate was twice that of blanket PITC. (23, 24). These increased rates of testing 

can be challenging for healthcare workers with many responsibilities to integrate into their 

workflow, and task shifting HCT to designated counselors has been a popular approach 

to mitigate this barrier. Bochner et al showed that deploying a PITC-provider to facilities 

resulted in 16.7 additional tests per week, while Flick et al attributed 2.6 million additional 

tests within 2.5 years to the presence of lay workers focused on HCT (21, 22). In rural 

South Africa, losing a lay counsellor led to 29.7 (95% CI: 21.2 – 38.2, p<0.001)fewer HIV 

tests per month (25). In addition to task shifting, some health facilities in rural Mozambique 

provided HIV self-testing kits for in-clinic use, which had high uptake among adolescents 

(60.3%) (26).
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Although PITC often leads to higher testing uptake than VCT, VCT led to higher rates 

of linkage to care and faster antiretroviral treatment (ART) initiation in Zambia, partially 

due to higher risks of severe immunosuppression and higher rates of unrecorded mortality 

in PITC clients. Additionally, PITC clients may be less psychologically prepared for HIV 

care and treatment compared to VCT clients.(15). Effective approaches to VCT include 

streamlining clinic flow by offering services to patients waiting to see a provider (27), 

clinics with adolescent friendly hours (28), or VCT tailored to couples (29). Couples’ HIV 

testing and counselling is a World Health Organization-recommended strategy to increase 

testing uptake, especially among males, reduce risky sexual behavior, and improve entry into 

treatment (30, 31). In Zambia, this strategy was estimated to prevent 17 times the number 

of infections compared to treatment as prevention for discordant couples at 86% of the cost 

(32).

Integrating HCT with other healthcare services also impacted testing uptake. Embedding 

routine PITC in emergency department services in South Africa resulted in 72.8% testing 

uptake with the largest limiting component being sufficient counselors to offer testing to 

all patients (33). Integration of HIV testing and tuberculosis (TB) services in Ghana led 

to high levels of screening on-site and at referral facilities (98.6% vs 72.5%) (27) and, in 

Tanzania, improved rates of couples’ testing and counselling (34). However, the impact of 

integrating HIV testing with family planning varies, with some interventions resulting in 

increased testing (35) and others finding no improvement in testing uptake (30, 31).

In South Africa, media and SMS communication about HIV testing resulted in exposure-

dependent effects (n=2), with higher exposure increasing likelihood of testing. de Tolly et 

al. found that 10 motivational messages sent 3 days apart had 1.7-fold increased odds of 

testing while 3 strictly informational messages regarding HIV had no significant effect (38). 

Additionally, exposure to TV programs aimed to promote HIV prevention behavior was 

linked to increased likelihood of HIV testing due to the increased perception that one’s 

friends were tested and increased discussions about HTS (39).

Mobile, Home, and Community Testing

Moving HIV testing out of healthcare facilities and to people is the core of mobile, home-

based, and community testing. Mobile clinics have been studied in South Africa, Mawali, 

Lesotho, Swaziland, Tanzania, and Zimbabwe in both rural (n=8, 5.8%) and urban settings 

(n=3, 2.2%). In both rural and urban South Africa, participants felt comfortable, had high 

levels of satisfaction, would refer others to mobile testing (40). A South African intervention 

successfully tested 72,220 participants in 18 months. Forty percent of testers were male, 

and individuals aged 20 to 29 made up the largest group of testers (41). Similarly, when 

reviewing South African program data, Mabuto et al found urban mobile testing reached 

the greatest proportion of men (52%) compared to clinics and stand-alone testing sites (42). 

In rural regions of Kenya and Uganda, 81% of children were tested through mobile testing 

(43). Similar to integrated facility-based testing, many mobile clinics offered additional 

services including malaria screening, deworming, prenatal care, and TB testing (43, 44). Of 

note, few studies reported linkage to care rates after mobile testing.
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Home-based HIV counseling and testing (HBHCT) has been tested in rural (n=14, 10.2%) 

and urban (n=10, 7.3%) settings. Uptake of testing was generally high and ranged from 

26% (45) to 91% (46). Compared to standard clinic based VCT in rural South Africa and 

Zambia, participants were more likely to be tested when offered home-based strategies (RR 

1.5, 95% CI: 1.32 to 1.81 and RR 1.6, 95% CI: 1.4 to 1.8 respectively) (47, 48). HBHCT 

improved testing in children (OR = 1.97, 95% CI = 1.34–2.92) (49) and first-time testers 

(testing accepted by 68% vs 29% in standard testing services, p<0.0001, χ2 = 82.0) (50). 

Linkage to care after HBHCT frequently was not reported, and reported rates ranged from 

25.6% (51) to 56.3% (52). Of note, van Rooyen et al obtained a linkage to care rate of 

99% at 1 month and 100% at 3 months after providing point-of-care CD4 testing and 

facilitated referrals to HIV clinics in rural South Africa (46). Interestingly, in follow-up 

surveys, HBHCT participants reported less sexual risk behaviors including a reduction in the 

proportion of people with multiple partners (0.45, 95% CI 0.22 to 0.62)(48), reduction in 

the percent of people who exchanged money for sex (12.0% CI: 10.2 to 13.8 to 4.1% CI: 

3.0 to 5.2, p<0.0001), and increase in the proportion who used a condom when money was 

exchanged during a sexual act (39.3% CI: 31.6 to 37.4 to 79.6% CI: 67.1 to 88.2, p<0.001) 

(53).

Testing strategies in the community (urban: n=3, 2.2%, rural, n=11, 8.0%) varied 

greatly. Comprehensive community mobilization strategies increased testing in control and 

intervention groups without significant increase between groups (54, 55). Large one-time 

events tested high proportions of community members (93% in rural South Africa) (56). 

Lugada et al engaged 96% of people with preventative care packages with 99.7% of these 

individuals receiving HIV testing in rural Uganda (57). A stand-alone permanent testing 

center near a transportation hub in Johannesburg, South Africa reached nearly 29,000 

individuals in 3.5 years (42). Parishes were also often involved in testing and successfully 

tested52% and 76% of men (58, 59). In Tanzania, venue-based testing tested more men 

(69%) and young adults aged 15–24 years (42%) compared to health facility-based testing 

and home-based testing (60). Streamlining HIV testing with existing community-based 

services led to high rates of HIV testing (61). After training CHWs in rural South Africa on 

HTC, testing uptake increased from 55% to 78% (p<0.001, CIs not reported) (62).

Self-Testing

In recent years, there have been an increasing number of studies evaluating HIV self-testing 

(HIVST) (n= 15, 10.9%) (63). HIVST with pre-test counseling and demonstration of how 

to use the test in urban Malawi led to 76.5% of participants reporting they had completed 

self-testing within the past year (52). In Zambia, providing both self-testing and HBHCT 

compared to just HBHCT increased the percentage of people who knew their HIV status 

(adjusted odds ratio 1.30, 95% CI 1.03–1.65; p=0.03) (64). In Ugandan fishing communities, 

a pilot trial of peer distribution of self-tests showed 81.9% of men offered the tests returned 

the used kit (65). In Senegal, 94.3% of individuals reported using an HIVST kit after 

distribution (66).
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HIV Testing for Pregnant Women, Partners, and Infants

Interventions to increase HIV testing uptake among pregnant women, partners of pregnant 

women and infants are predominantly carried out in antenatal clinics or health facilities with 

antenatal services to prevent mother-to-child transmission. Provision of VCT in labor wards 

increased HIV testing. In labor wards of two hospitals in South Africa, offering rapid HIV 

testing intrapartum or postpartum led to increased testing – 66.8% (95% CI: 60.5–72.7) and 

60.5% (95% CI: 59.1–67.4) respectively (67). In Togo, 92% of pregnant women accepted 

rapid HIV testing in labor wards (68). The integration of testing services for malaria, sickle 

cell genotype, syphilis, and hepatitis B with HIV services increased HIV testing uptake 

among pregnant women 11-fold (AOR= 11.2; 95% CI: 8.77–14.25) at church-held baby 

showers in the community, compared to referral to a health facility (69). Of note, routine 

opt-out VCT in Uganda was reported to have higher uptake compared to opt-in VCT, 

increasing testing among pregnant women from 22% to 87.6% (p = 0.002, CI not reported) 

(70).

In addition to increasing testing of pregnant women, many studies (n=13, 10%) evaluated 

interventions to increase partner testing, which generally have low testing rates (71). 

Invitations to male partners to attend clinic sessions with their pregnant partners increased 

attendance and testing uptake, even when invites included information on VCT (72–75). 

Marwa et al. found that provision of self-testing kits for male partners of pregnant women 

increased male partner testing 12-fold (76–78). Orne-Gliemann et al showed couple-oriented 

post-test HIV counselling led to higher partner testing uptake compared to standard post-

test counselling (OR=1.97; CI: 1.24–3.13) (79). Couples’ VCT reduced loss to follow-up 

of pregnant women (80) and increase likelihood of using protective measures against 

transmission compared to individual VCT (90% vs 60%; p = 0.14, CI not reported) (81).

Strategies to test infants were mostly clinic-based and targeted HIV-exposed infants (HEI) 

(n=11, 8.0%). Early infant diagnosis (EID) programs successfully increased testing rates 

(82, 83). Point-of-care EID also provided shorter intervals between testing and receiving 

results, faster time to ART initiation, and increased number of infants started on ART (84, 

85). Technological outreach approaches in urban settings also improved testing of infants. 

Maternal health SMSs sent to HIV-infected pregnant women increased the likelihood of 

infant testing within 6 weeks after birth compared to control in South Africa (81.3% vs 

75.4%; p = 0.064, CI not reported) and within 8 weeks after birth in Kenya (92.0%; 95% 

CI 87.5–95.3) (86, 87). Additionally, web-based tracing of HEI led to increased testing and 

ART initiation in Kenya (88). The evidence on routine HIV testing for infants is mixed. 

In Côte d’Ivoire, routine HIV screening offered to all infants and mothers was inefficient; 

though 61% of mothers received HIV tests, only 15% of infants were tested (89). In contrast, 

integrating routine HIV testing led to 90.4% uptake among infants at an immunization 

clinic in South Africa (90) and a 55% increase in testing among pediatric population aged 

0–5 years across 33 health facilities in Zimbabwe (91). Lastly, active case finding and 

door-to-door HIV testing by community health workers, led to a 23-fold increase in the 

number of HIC identified and receiving care in Malawi (92).
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Contact Tracing

Contact tracing of newly diagnosed individuals can be an effective method of identifying 

new cases (n=16, 11.7%). Cameroon, Nigeria, and Zimbabwe initiated regional or country-

wide index testing programs and partner notification services (93–95). In Cameroon, health 

advisors successfully contacted 83.8% of sexual partners and 66.7% of partners notified 

were tested (93). Nigeria’s program found a disclosure rate of 68.3%, successfully traced 

97.7% of sexual contacts, and tested 85.2% of these contacts. The HIV positivity rate was 

51% among sexual contacts (94). Additional outreach methods at the facility-level include 

passive notification in which the index case notifies partner(s), contract notification in which 

a healthcare provider notifies the partner if the partner does not present for testing within 

a specified timeframe, or provider notification (96–99). Contract and provider referral are 

more resource-intensive but had higher rates of partner testing (51%; 95% CI: 41% to 62% 

and 51%; 95% CI: 40% to 62% respectively) compared to passive referral (24%; 95% 

CI: 15% to 34%) (P < 0.001) (97). A Ugandan study found that household members of 

PLHIV were more likely to receive testing when offered HBVT than facility-based testing 

(55.8% vs 10.9%, odds ratio: 10.41 CI: 7.89 to 13.73, P<0.001) (57). Although index testing 

tested fewer individuals compared to mobile, home, and work-place testing in several South 

African districts, index testing identified higher HIV positivity rates(10.3%, 95% CI 10.0–

10.6 vs. 7.3% 95% CI 7.25–7.36) (100).

Key Populations

Populations at higher risk for HIV, such as MSM (n=7, 5.1%), PWID (n=3, 1.5%), FSW 

(n=11, 8.0%), or mobile populations such as truck drivers (n=4, 2.9%) may benefit from 

targeted outreach methods. In Malindi, Kenya, 97.3% of self-identified MSM and 98.1% of 

self-identified PWIDs agreed to venue-based HIV testing in venues identified by community 

informants as places where MSM and PWID socialize and meet new partners (101). Herce 

et al, developed venue-based testing in Angola and Malawi using the PLACE method, a 

5-step methodology to identify where to reach people at highest risk for HIV. They found 

that FSWs, MSM, and transgender women that encountered outreach worker-delivered HIV/

AIDS education were 3.15 (95% CI: 1.99 to 5.01), 3.12 (95% CI: 2.17 to 4.48), and 

1.80 (95% CI: 0.67 to 4.87), more likely to have undergone HTS in the past 6 months, 

respectively (102). Using social networking strategies to refer individuals and peer educators 

providing HTS were also successful among MSM in Nigeria and Ghana (103, 104). Other 

interventions included self-testing (97.7% acceptance in 3 months among 319 MSM in 

Nigeria, increased likelihood of HIV testing in past month among FSWs in Uganda, risk 

ratio: 1.33, 95% CI 1.17–1.51, p < 0.001)(105, 106) and SMS messaging (truck drivers, 

FSWs, and community members near a transportation hub more likely to report HIV testing 

in last 6 months after receiving 35 messages on HIV reduction and testing: 86.1% vs. 77.7%; 

AOR 1.71, 95% CI 1.11–2.66) (107). More comprehensive interventions such as city-based 

diagonal interventions with sensitization training for providers increased HIV testing access 

in cities that had less FSW-targeted services (FSWs reporting HIV testing in past 6 months 

increased from 40.9% to 83.2% in Durban, South Africa, adjusted odds ratio: 7.51, 95% CI 

3.84–14.7) (108). In Zimbabwe, after public health workers received “sex worker friendly” 

training, testing increased in all site locations, most notably from 13.4% (95% CI 8.7% to 
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19.9%) to 80.8% (95% CI 74.0 to 87.7) in Victoria Falls from the start of the program to 

analysis four years later (109).

DISCUSSION:

A wide range of HIV testing strategies have been evaluated in countries across Sub-Saharan 

Africa. Many interventions increased testing, though few achieved greater than 95% uptake. 

A combination of interventions is needed to optimize uptake and ultimately coverage 

(Figure 2).

In health facilities, routine provision of HTS had higher uptake than VCT. Opt-out 

approaches could be perceived as standard of care in clinical practice and reduce the fear 

of stigma associated with VCT (16). Routine PITC also helps in early diagnosis of PLHIV 

and allows providers to initiate HCT without fearing consequences of causing offense (36). 

Since these approaches can be resource intensive (22), they should be gradually ushered 

in to avoid disrupting facility operations (37). Economical approaches include replacing 

traditional counseling with abbreviated counseling (110). Additionally, HTS could be 

offered by trained CHW while patients wait to see their provider (37). Overall, home-based 

interventions, mobile testing, and community-based interventions generally were able to test 

a greater proportion of individuals, as well as more first-time testers, compared to facility-

based interventions (57). These methods may also reach potentially more marginalized 

groups including men and young adults better than facility-based testing (41, 42, 58). 

However, there is large variability in outcomes of these studies. For examples, two HBHTC 

studies in rural South African regions tested 26% and 91% of the eligible individuals, 

respectively (45, 46). The two studies varied in greatly in the number of eligible participants 

(38,827 compared to 739), rate of HIV prevalence in the communities (e.g.- 30% compared 

to 15.3% among 15–24-year-olds and 23.5% among ≥25-year-olds), other services provided, 

or tasks performed (e.g. - in conjunction with a triannual household-based survey and an 

annual anonymous HIV prevalence survey compared to just HBHCT and point-of-care CD4 

count testing). It is difficult to assess further differences in methods due to differences in 

reporting. In recent years, self-testing appears to be a beneficial method or supplement to 

testing, though further research on linkage-to-care may need to be done (52, 64).

In addition to privacy concerns, low risk perception, needing partner permission and time 

constraints, declining a test was associated with fear of stigma and intimate partner violence 

(16, 18, 82, 96, 111, 112). This indicates the need for HIV awareness campaigns to 

reduce stigma and intimate partner violence associated with HIV-positive status and also 

promote autonomy among women(18, 56, 113). Couples oriented counseling should be 

provided in antenatal clinics and incorporated in family planning services to empower 

women to share test results with partners in a safe environment to mitigate intimate partner 

violence (79). Contact tracing can be done at a regional or national level or by individual 

facilities and can represent an efficient method for reaching individuals at higher risk for 

HIV (93–99). Provider-initiated referrals are more effective than passive referrals but are 

more time-consuming (96–98). Key populations at higher risk for HIV, including MSM, 

PWID, FSW and transgender individuals, may not be effectively served by non-adaptive 

intervention strategies. Venue-based testing, self-testing, and peer educators can all increase 
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testing coverage (66, 101, 102, 111, 114, 115). Additionally, stigma-mitigation trainings for 

healthcare workers can have a positive impact on HIV testing (108).

This review of prospective studies, retrospective studies, randomized and non-randomized 

controlled trials assessed the effectiveness of various HIV testing interventions in Sub-

Saharan Africa. Findings from individual studies may not be generalizable to other settings 

or populations in Sub-Saharan Africa or elsewhere. Transportability frameworks are being 

developed to characterize specific contextual factors’ effects on program outcomes and what 

the outcomes may be in an alternative specific context (116). The approach used to promote 

HIV testing uptake should take into consideration the values and culture of the program 

benefactors. This review was also limited to sources available in the peer-reviewed literature 

in English, and do not include any grey literature publications on interventions by healthcare 

programs. Due to the broad range of study designs included, many standard quality 

assessment tools were unable to assess all studies. The quality assessment method used 

evaluated study design, magnitude, and applicability and did not evaluate other indicators of 

risk of bias.

The HIV care cascade hinges on testing, and increasing testing is a key component to 

reducing the HIV burden in people living in countries across Sub-Saharan Africa. While 

PITC is necessary, it should be supplemented alongside other community-based approaches, 

including providing self-testing kits. Incorporating HIV testing into antenatal care can be 

effective in reaching pregnant women. Of note, general strategies may miss key populations 

at higher risk for acquiring HIV and strategies to specifically target these groups should be 

considered. Overall, the effectiveness of HTS strategies is context-dependent, and multiple 

strategies are likely needed to reach the target of 95% in any given region.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Systematic search procedure and results.
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Figure 2. 
Conceptual framework of HIV testing strategies.
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