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Abstract

Purpose of the review: In 2015, antiretroviral therapy (ART) was recommended for all people
living with HIV (PLHIV) regardless of CD4 count (“Treat All”’). To better understand how to
improve linkage to care under these new guidelines, we conducted a systematic review of studies
evaluating linkage interventions in Sub-Saharan Africa under Treat All.

Recent findings: We identified fourteen eligible articles and qualitatively analyzed the
effectiveness of the interventions. Increases in linkage were reported by supply-side and
counseling interventions. Mobile testing and economic incentives did not increase linkage.

Summary: Given the lag time between adoption and implementation, only two of the studies
were conducted in a Treat All setting. None of the interventions specifically focused on re-linking
PLHIV who had disengaged from care. Future studies must design interventions that target not
only newly diagnosed or treatment naive PLHIV, but should explicitly focus on PLHIV who have
disengaged from care.
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Introduction

In 2015, the World Health Organization (WHO) released new guidelines recommending that
all people living with HIV (PLHIV) receive antiretroviral therapy (ART) regardless of CD4
count or WHO clinical stage [1]. These recommendations eliminated ART eligibility criteria
and delays between diagnosis and treatment initiation, and brought forth a new era in the
epidemic response known as “Treat All.” The goal of these new procedures is for all PLHIV
take ART to extend the length and quality of life and reduce the risk of transmission to
others [1-4].

Yet even in this age of universal treatment, when record numbers of people are receiving
ART [5], many PLHIV still face significant barriers to receiving HIV care, initiating

ART, and achieving viral suppression. The Joint United Nations Programme on HIV/

AIDS (UNAIDS) has specifically identified stigma, violence, marginalization, unfavorable
policies, and poverty and inequality as major barriers to achieving positive health outcomes
among PLHIV [5]. These barriers are particularly acute in Sub-Saharan Africa, a region
that disproportionately carries the global burden of HIV [6,7]. UNAIDS estimates that only
66% of PLHIV in eastern and southern Africa and 40% of PLHIV in western and central
Africa are on ART [5]. Although Treat All is expected to remove policy-related barriers,
other obstacles remain, such as economic constraints. This underscores the ongoing need for
programs to bolster pathways to HIV care and treatment via programs aimed to link PLHIV
to care.

Although widely recognized as a welcome policy change, the current WHO guidelines have
also created new challenges for linkage to HIV care in Sub-Saharan Africa [8]. The adoption
of Treat All has generated a much larger, diverse group of PLHIV who are now ART eligible
and may or may not have been previously ART eligible and/or in care (including pre-ART
care) under the previous guidelines. In particular, three unique groups of PLHIV now qualify
for ART: 1) those who receive a HIV positive diagnosis for the first time in the era of Treat
All; 2) those who are already aware of their HIV-infected status but have never been on

ART (i.e., were previously in pre-ART care or never linked to care); and 3) PLHIV who
were previously on ART but have disengaged from care (i.e., lost to follow-Up (LTFU)).
Despite their common need to be linked or re-linked to HIV care, there may be distinct
differences in their willingness and motivation. For example, those who are newly diagnosed
might be more highly motivated to seek care than those who have disengaged from care
depending on their level of HIV/ART knowledge, beliefs surrounding ART, and level of
self-efficacy [9]. Additionally, PLHIV who know their status but were previously treatment
ineligible might be unaware that they now qualify for ART or might be less likely to link

to care if they led productive lives in the absence of treatment [9]. Indeed, the population of
PLHIV who are asymptomatic and eligible for treatment has likely dramatically increased
under universal ART policy. Although the challenge of linking or re-linking asymptomatic
PLHIV to care existed under previous treatment guidelines, this issue has become even more
pertinent with the expansion of ART eligibility to all PLHIV regardless of immunologic
status. Consequently, interventions for linkage to care must be cognizant of these differences
in PLHIV and customized to best serve each of these target populations.

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2023 November 17.
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Randomized controlled trials and quasi-experimental studies have evaluated a wide range
of interventions aimed at linking PLHIV to care [10-23]. Prior to Treat All, most linkage
intervention studies focused on programs to connect those with a new diagnosis to pre-ART
care or to ART, if eligible [8,24,25]. Systematic reviews [24-27] have previously assessed
such interventions, but there is a gap in the literature on the effectiveness of linkage
strategies in the era of Treat All, which dramatically changes the context of linkage as

the pool of PLHIV is more heterogenous. Specifically, treatment-eligible PLHIV (i.e., all
PLHIV) now will have more diverse experiences with HIV care, many if not most will be
asymptomatic, and all PLHIV can and should begin ART immediately. Thus, it is essential
to understand the effectiveness of such interventions in the age of universal ART to identify
any gaps in knowledge and whether specific interventions are more effective for certain
groups of PLHIV than others.

At the same time, a growing interest in implementation science, the study of “methods to
promote the systematic uptake of research findings and other evidence-based practices into
routine practice” [28], has sharpened the focus on accelerating the research-to-use pipeline
[28-30]. As part of this effort, understanding implementation (i.e., design, processes, and
impact) can inform program improvement and facilitate the comparison of evidence across
different contexts [28,30]. Towards that end, we sought to understand whether there were
common pathways of impact for effective linkage interventions, as well as characteristics of
ineffective programs that should be eliminated or improved in future programs. Thus, the
objective of this systematic review was to assess the effectiveness of interventions linking
PLHIV to care in Sub-Saharan Africa in the era of Treat All.

Methods

Search strategy and inclusion criteria

In August 2018, we searched PubMed/MEDLINE, EMBASE, Cochrane Central Register of
Controlled Trials (CENTRAL), and Web of Science to identify relevant articles describing
evaluations of interventions for linkage to HIV care in the era of Treat All in Sub-Saharan
Africa. All titles and abstracts were screened by one author (NK), and relevant full-text
papers were independently reviewed by at least two authors (NK, WM, or OM). A fourth
author (SM) reviewed any disagreements, and final inclusion decisions were determined

by group consensus. We also reviewed the reference lists of included articles to identify
additional papers of interest. Any conference abstracts identified in the search were reviewed
to determine if the authors later published a full-text manuscript. The protocol was pre-
registered with PROSPERO Register of Systematic Reviews (#CRD42018110036).

The primary inclusion criteria were articles describing the evaluation of interventions
targeting linkage to care in the era of Treat All (=2014) in Sub-Saharan Africa (as defined
by the World Bank) [31]. The primary search was conducted without language restrictions
but was restricted to a publication date of 2014 or later, given the objective to review the
evidence in the era of Treat All. Studies had to describe experimental or quasi-experimental
evaluations; uncontrolled pre-post evaluations, cross-sectional studies, retrospective studies,
and qualitative studies were not eligible. Given the heterogeneity of the definition of
“linkage to care,” the authors assessed the presentation of at least one linkage outcome on a
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case-by-case basis. Commonly used linkage outcomes included measurement of attendance
at an initial HIV care visit, initiation of ART, or the time to either event. Eligible studies had
to include a measure of association (e.g., risk ratio) or provide enough information for the
authors to calculate such a measure.

We created a unique search strategy for each database by employing its controlled
vocabulary, index, and/or free text terms (see supplementary material). All search strategies
combined terms for (1) HIV, (2) linkage, (3) Sub-Saharan Africa, and (4) study design
restrictions. We searched for clinical trials in PubMed/MEDLINE using a version of
Cochrane’s “Highly Sensitive Search Strategy” for identifying randomized controlled trials
[32].

We later amended the protocol to exclude studies that collected data prior to 2014, as

this review specifically aimed to evaluate interventions in the era of Treat All. Although

not specified in the protocol, after the search we excluded studies focusing exclusively on
pregnhant women because antenatal care (ANC) and HIV care are integrated in many parts of
Sub-Saharan Africa, making it difficult to differentiate motivation for ANC and prevention
of mother-to-child HIV transmission from HIV care for one’s health. Additionally, pregnant
women possess different motivations to seek HIV care, such as protecting their infant

from HIV. Additionally, pregnant women have been eligible for ART without restriction
under the WHO’s recommendation for “Option B+" since 2012 [33]. Thus, studies focusing
exclusively on preghant women were excluded.

Data abstraction & analysis

Two authors (WM & NK) independently abstracted data into a predetermined data
abstraction sheet. The primary outcome of interest was linkage to care. In addition to
detailed information about each study, we abstracted the most adjusted relative measure of
linkage to care (e.g., risk ratio (RR), odds ratio (OR)) for all intervention arms to account for
potential confounding.

Due to variability in study design, we noted the quality of each eligible study to allow for
comparability of results across trials [32]. We also examined which group(s) of PLHIV each
study aimed to link to care in the era of Treat All: 1) those who receive a new HIV positive
diagnosis in the era of Treat All (group 1); 2) PLHIV aware of their status but ART naive
(i.e., were previously in pre-ART care or never linked to care, group 2); and 3) PLHIV
previously on ART but disengaged from care (i.e., LTFU, group 3). Eligible studies were
categorized into at least one of these groups if it was explicitly mentioned in the paper, or we
inferred upon our assessment. All data analysis was conducted using Excel, Stata v15.1, and
Rv3.4.1.

We qualitatively evaluated the effectiveness of interventions by grouping studies with
similar intervention strategies and potential impact pathways and then examined trends or
similarities between studies. We identified four main categories based on the review results:
mobile/home testing and counseling, combination intervention strategies and financial
incentives, home-based counseling and/or clinic escort, and supply-side interventions. In
addition to intervention type, we considered the mechanisms employed by each intervention

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2023 November 17.
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to improve linkage to HIV care, such as mitigating individual and structural barriers to HIV
or CD4 testing, reducing the individual burden associated with visiting an HIV care facility,
appealing to an individual’s innate desire to remain healthy through behavior change, and
reducing structural barriers to HIV care.

Because the eligible studies covered a wide range of interventions and populations, we did
not pool measures of association. Instead, we grouped studies by the type of intervention and
created a forest plot to visualize the effect of the interventions.

Results

Search results

In August 2018, the search strategy identified 5198 records of interest (Figure 1). After
removing 891 duplicates, 4307 records remained. Of these, 3480 were eliminated after a
review of titles, and of the 827 records remaining, 750 were ineligible after abstract review.
Seventy-seven full text papers were independently reviewed by at least two authors, and
fourteen papers met the final inclusion criteria. No additional studies were identified from
reviewing reference lists.

Description of the studies

The eligible studies only occurred in eastern and southern Africa (Table 1) and varied in
terms of study design (cluster randomized trial, individual randomized trial, and prospective
cohort). All but one study targeted the general adult population; one study included both
children and adults [22]. None of the studies exclusively focused on high-risk groups such as
female sex workers or men who have sex with men.

Although all studies were partially conducted in the era of universal ART (2014 and
later), only two studies actually occurred in a setting where Treat All had been adopted
and presumably implemented [12,13] (Table 2). The other twelve studies, despite being
conducted in 2014 or later, occurred when ART eligibility was based on CD4 and/or
WHO staging. However, many papers framed their studies within a Treat All context and
highlighted the importance of universal ART moving forward [10,15,17, 22].

The included studies were evenly split in terms of the three PLHIV groups they primarily
targeted. Four studies [10,14,15,18] only recruited PLHIV who were newly diagnosed
(group 1), four studies [11,13,16,23] included any PLHIV who had never been on ART
(groups 1 and 2), and four studies [12,19,21,22] included any PLHIV, including those newly
or previously diagnosed and/or previously on ART or treatment naive (groups 1, 2, and

3) (Table 1). The remaining two studies did not provide enough information to receive a
classification, but likely focused on PLHIV who were newly diagnosed (group 1) [17,20].
None of the studies focused exclusively on group 3: re-linking PLHIV who had previously
accessed HIV care and/or ART.

The linkage interventions varied in terms of design and were subsequently grouped
according to intervention type: mobile/home testing and counseling [17,18,22], combination
intervention strategies and financial incentives [10,11,14,19], home-based counseling and/or

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2023 November 17.
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clinic escort [12,16,20,21], and supply-side interventions [13,15,23] (Table 2). Most studies
occurred outside of a clinical setting but differed widely in terms of intervention content
(e.g., reminder phone calls, partner referral services, conditional economic incentives).

The methodological quality of each study was assessed, and most had a low overall

risk of bias. In particular, all but one study [20] attempted to reduce reporting bias by
pre-registering a protocol with specified outcomes. Some performance and detection bias
was likely introduced since blinding was not possible for the majority of interventions

(e.g., point-of-care (POC) CD4 testing or counseling). Other potential sources of bias could
be due to spillover effects in cluster-randomized trials [10,14-16,22,23] or small sample
sizes [11-13,16]. Since the Cochrane risk of bias tool is designed to evaluate experimental
studies, two prospective cohort studies [17,18] were not included; however, these studies
may have threats to validity as a consequence of their observational nature, as randomization
was not used to minimize confounding.

Linkage results by intervention type

Six of the fourteen interventions significantly increased linkage to HIV care as defined in the
individual studies [12,13,15,16,22,23]. Because of the diversity of the interventions (Table
2), we did not pool linkage outcomes or conduct a meta-analysis; however, the relative
measures of association for each study are presented in a forest plot (Figure 2), and the
detailed results of each intervention category are presented below.

Mobile or home-based testing & counseling

Two similar prospective cohort studies (Sanga et al. 2017 & Asiimwe et al. 2017) evaluated
linkage to care following mobile or home-based versus facility-based HIV testing in
Tanzania and Uganda, respectively [17,18]. Both studies observed lower levels of linkage

to care in the community-based (i.e. intervention) arm versus the facility-based (i.e.
comparison) arm (Sanga RR: 0.82, 95% CI: 0.76-0.89; Asiimwe RR: 0.84, 95% CI: 0.79-
0.89) (Table 2). In a cluster randomized trial in Kenya, Desai et al. 2017 [22] compared

the effectiveness of home CD4 testing and counseling. Both study groups received home-
based HIV testing, but the intervention group was also offered home-based POC CD4 testing
and counseling, which significantly increased linkage to care at six months (58% vs. 34%;
Hazard ratio (HR): 2.14, 95% CI: 1.67-2.74; RR: 1.72, 95% Cl: 1.44-2.05).

Combination intervention strategies & financial incentives

Several studies targeted multiple barriers to care by examining the effectiveness of
combination intervention strategies [10,14,19] (Table 2). Elul et al. 2017 and McNairy et
al. 2017 tested similar interventions in Mozambique and Swaziland, respectively, that both
included POC CD4 testing at the time of HIV testing, accelerated ART initiation if CD4
<350, text messages, and conditional financial incentives [10,14]. McNairy et al. 2017 also
incorporated a health education component into their intervention [10]. The interventions
did not significantly improve linkage to care at one month in either study (Elul et al.

2017 RR: 1.48, 0.93-2.35; McNairy et al. 2017 RR: 1.08, 95% CI: 0.97-1.21), although
retention at twelve months did increase in both studies (RR: 1.32, 95% CI: 1.12-1.54;

RR 1.48, 95% ClI:1.18-1.86). Additionally, both interventions increased the same primary

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2023 November 17.
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combined outcome of linkage at one month and retention at twelve months (RR: 1.55,

95% CI: 1.07-2.25; RR: 1.50, 95% CI: 1.12-1.99). Hoffmann et al. 2017 [19] implemented
a combination intervention utilizing POC CDA4 testing, care facilitation, and a financial
incentive for linkage to care in South Africa. Of the three combination intervention strategies
employed, only the Hoffmann study reported an increase in clinic-verified linkage to care in
the care facilitation arm (HR: 1.4, 95% CI: 1.1-1.7).

Several studies of combination interventions were also designed to specifically examine the
additional effect of financial incentives. Both Hoffmann and Elul included a third study

arm to examine the added effect of a financial incentive; neither observed an increase in
linkage (Hoffmann et al. 2017 HR: 1.1, 95% ClI: 0.88, 1.30; Elul et al. 2017 RR=0.94, 95%
Cl: 0.76-1.18). Maughan-Brown et al. 2018 [11] conducted a randomized controlled trial

in South Africa where participants in the intervention arm qualified to redeem a voucher
(valued at ~23 USD) conditional upon ART initiation; the investigators found that linkage to
care and ART initiation at three months did not increase over the standard of care (OR: 0.70,
95% Cl: 0.26-1.91; OR: 0.67, 95% ClI: 0.26-1.78, respectively).

Home-based counseling and/or clinic escort

Hewett et al. 2016 and Barnabas et al. 2016 described linkage interventions utilizing home-
based testing, counseling, and referral, and/or escort to the clinic by a community health
worker [20,21]. Specifically, Hewett et al. 2016 conducted a randomized controlled trial in
Zambia with one intervention arm receiving enhanced counseling, referral, and follow-up
and a second intervention arm adding an escort to the clinic [20]. Similarly, Barnabas et al.
conducted a randomized controlled trial in South Africa and Uganda where the intervention
group received POC CD4 testing and either home counseling or escort to the clinic [21].
None of the intervention versions in these trials increased linkage to care over and above
standard services except for one study: Barnabas et al. 2016 observed a small increased
proportion of PLHIV linked to care at nine months when comparing escort to the clinic

by a counselor to the standard, passive referral process (98% vs. 89%, RR: 1.09, 95% ClI:
1.05-1.13). Despite the limited effectiveness of the interventions, Barnabas et al. 2016 noted
high overall levels of linkage across all study arms (>90%) (Table 2).

Two other studies evaluated the effect of counseling interventions outside of a clinical
setting and reported increases in linkage to care [12,16]. Ruzagira et al. 2017 [16] conducted
a cluster randomized trial in Uganda where PLHIV were offered home-based counseling

at one and two months post-test; increased levels of linkage at six months were observed

in the intervention group (51% vs. 33%, OR: 2.14, 95% CI: 1.24-3.7). Ayieko et al. 2018
[12] had clinic officers call participants within one hour of post-test counseling to offer
patient-centered counseling; they found an increase in linkage to care in the intervention
group (41%) compared to the control group (24%) at 30 days (RR: 1.70, 95% CI: 1.01-
2.87).

Supply-side interventions

Three studies tested interventions to reduce supply-side barriers to HIV care, and all three
observed increases in linkage to care [13,15,23]. Cherutich et al. 2017 [15] implemented

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2023 November 17.
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immediate partner tracing of PLHIV to link HIV-positive partners to care in Kenya.
Compared to delayed tracing, partners in the intervention arm had a significantly higher rate
of linkage to care at six weeks (IRR: 4.4, 95% CI: 2.6-7.4). In Lesotho, Labhardt et al. 2018
[13] offered same-day ART initiation, counseling, and a modified appointment schedule
compared to standard referral and ART initiation procedures, and the intervention arm had
significantly higher linkage at 90 days (68.6% vs. 43.1%, RR: 1.59, 95% CI: 1.27-1.99).
Amanyire et al. 2016 [23] presented a clinic-based intervention for staff to improve linkage
to care through staff training, rapid POC CD4 testing, and feedback on ART initiation
relative to other clinics. The intervention increased ART initiation among PLHIV who were
ART naive (14-day RR: 1.86, 95% CI: 1.72-2.02).

V. Discussion

Although Treat All is a relatively new strategy in the global HIV epidemic response, this
review underscores that significant gaps exist in the evidence on how to increase linkage

to HIV care across Sub-Saharan Africa. On average, one of every three PLHIV in eastern
and southern Africa and almost two out of every three PLHIV in western and central Africa
are not currently accessing ART even though all are now eligible [5]. In response to these
significant gaps, an international group of HIV experts recently noted that strategies to
promote timely linkage to HIV care are a critical research priority for Sub- Saharan Africa
in the era of Treat All [34]. We conducted a systematic review to understand the state

of the evidence for linkage interventions in the age of universal ART, given that different
strategies may be necessary now that ART eligibility criteria have been lifted and the pool
of PLHIV requiring ART is much larger and varied, including more asymptomatic PLHIV.
Less than half of the interventions evaluated were found to significantly increase linkage to
care. Successful interventions employed strategies such as accelerated partner tracing [15],
same-day ART initiation [13], clinic training and capacity building [23], post-test counseling
phone calls [12], and home-based POC testing [22] and counseling [16,22]; however, not
every study using these approaches in this review was effective. Furthermore, although

the WHO released new guidelines in 2015, many countries did not have the capacity or
resources to immediately begin offering Treat All services nationwide [35]. Consequently,
only two studies included in this review occurred in places where Treat All had actually
been implemented, highlighting a gap in global knowledge about how best to link PLHIV to
care now that virtually all of Sub-Saharan Africa has eliminated ART eligibility criteria [35].
Given the relatively recent adoption of these procedures, further research is urgently needed
to fully evaluate linkage interventions under Treat All.

Even though Treat All expanded the number of PLHIV who are now eligible for ART,

none of the fourteen eligible studies conducted since 2014 specifically focused on re-linking
PLHIV who had fallen out of HIV care and/or who were previously on ART. This high-
priority group with demonstrated barriers to care — whether individual, household, or
community [9] — will continue to grow as Treat All expands, more PLHIV initiate ART,

and some disengage from care, thereby creating an essential group to reach if the epidemic
is to end by 2030 [5]. In particular, a previous review and meta-analysis estimated that ART
retention at 36 months in Africa was only 65% [41], which corresponds to a substantial pool
of PLHIV who will require re-linkage in the coming years. The UNAIDS goal to eliminate

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2023 November 17.
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HIV as a public health threat by 2030 largely relies upon treatment as prevention through
the high uptake of ART and high levels of adherence [5]; thus, timely research is needed to
implement and evaluate linkage interventions specifically targeted at this critically important
group of PLHIV.

Despite the variety of eligible studies in this review, examining the interventions by category
revealed several notable findings. Specifically, mobile HIV testing was associated with lower
levels of linkage to care than traditional, facility-based testing in some studies [17,18]. These
results are somewhat unsurprising because many facility-based HIV testing and counseling
programs are often co-located with HIV care, facilitating timely access to care. However,
home-based POC CD4 testing and counseling following mobile HIV testing actually
increased linkage to care when compared to standard (facility-based) procedures in another
study [22]. Although mobile HIV testing did not consistently improve linkage over facility-
based testing, it remains an essential tool that can be used to identify harder to reach PLHIV
who otherwise would not be able to or do not want to access clinic-based testing. Notably,
the majority of studies in this review evaluated interventions in a community or home-based
environment, and many occurred following mobile HIV testing [11-13,15,16,20-22].

Furthermore, studies of combination strategies targeting multiple barriers to HIV care did
not increase linkage compared to standard referral procedures [10,14,19]. Nevertheless,
this multifaceted approach remains promising as it could, in theory, simultaneously tackle
multiple barriers [9]. Future studies could combine interventions that have demonstrated
improvements on linkage, such as supply-side interventions [13,15,23] and/or counseling
interventions [12,16]. Together, the evidence base for these interventions suggests that, to
date, combination intervention strategies integrating components such as POC CD4 testing,
accelerated ART initiation (if CD4 <350), SMS messages, health education, and non- cash
financial incentives, may not be effective at increasing linkage to care in Sub-Saharan
Africa.

Conditional economic incentives did not have a clear effect on linkage to care in this review;
however, only four of the fourteen studies [10,11,14,19] included a financial incentive, and
of these, three were provided as a component of a larger, heterogeneous package [10,14,19].
Furthermore, the modality of the incentives (e.g., cash versus airtime) and the dose varied
considerably, so it is difficult to draw definitive conclusions about the effectiveness of
conditional economic incentives on linkage to HIV care other than that no strong effects
were observed. Two of the four studies that used conditional economic interventions
provided in-kind incentives (cellular air-time cards) [10,14], one provided mobile money as
transport reimbursement [19], and another offered direct cash to participants [11]. Previous
studies have illustrated that in-kind incentives (e.g., cellular air-time cards or food baskets)
provide less autonomy than cash incentives and are often more expensive to implement
[42,43]. Thus, conditional economic incentives should undergo additional evaluation to
compare the effectiveness of different types (e.g., cash vs. in-kind), sizes (e.g., value), and
delivery models (e.g., airtime, mobile banking, cash) on linkage to care.

Two non-traditional counseling interventions reported impressive improvements in linkage
to care by utilizing home-based counseling [16] and structured phone calls to PLHIV
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[12]. These studies potentially highlight the importance of meeting patients ‘where they

are’ and using proven strategies such as motivational interviewing to better understand
PLHIV’s decision processes to seek and/or re-engage in care. Lastly, all three supply-side
interventions included in the review were associated with improvements in linkage to

care and, in general, had larger effect sizes compared to other intervention categories.
Accelerated partner tracing [15], same-day ART initiation [13], and improved clinic training
and capacity building [23] removed structural barriers to ART, such as a minimum number
of appointments or counseling sessions required before starting treatment (some of which
remain required of PLHIV even in the context of Treat All). These interventions did not

rely on behavior change from PLHIV (such as counseling interventions), but instead worked
to eliminate structural and/or policy- related constraints so that PLHIV could more easily
access care. The relatively large effect sizes observed for these supply-side interventions
could be the result of simple yet transformative interventions that can be scaled more rapidly
and to a wider audience (e.g., an entire clinic) than interventions targeting individuals.
Ultimately, supply-side interventions may have the potential to improve linkage on a larger
scale through policies that affect the delivery of HIV care at the local, regional, or national
level, yet only three of the fourteen papers included in the review targeted structural barriers,
justifying future studies that address supply-side constraints.

Although there are too few studies to make definitive statements about the overall
effectiveness of each strategy, some interesting hypotheses emerge from an examination of
the interventions by their potential mechanism. Interventions that eliminated individual-level
or structural barriers to HIV or CD4 testing through home or community-based testing

did not improve linkage to care [17,18]. Allowing participants to test in their community

or home improved convenience, mitigated transportation costs, and did not require PLHIV
to miss work for testing; however, these strategies did not remove barriers to visiting an
HIV care facility aftertesting (e.g., transport costs, stigma, and opportunity costs) which
could explain the lack of an observed effect. In addition, this review did not find strong
evidence that alleviating barriers to clinic transport and/or motivating attendance through
conditional financial incentives was an effective strategy [10,11,14,19]. Previous research
has demonstrated that conditional economic incentives operate via an income effect (i.e.,
increasing a person’s income) or a price effect (i.e., reducing the price of attending a clinic
through opportunity costs) [11]. Even though there were few studies of economic incentives
[10,11,14,19], and they were diverse in intervention modality, size, and delivery method,
these findings may imply that barriers to linkage were not adequately offset by the incentives
as examined in those specific studies. Behavioral interventions [10,12,16-18,20-22] (such
as counseling) also targeted individual-level barriers to linkage by appealing to one’s innate
desire to remain healthy. These behavior-change interventions varied considerably in terms
of design and had mixed effects on linkage to care.

Examining the interventions by mechanism of action suggest that impediments to linkage
persist even after reducing or eliminating some individual-level barriers. In contrast, this
review identified that all three supply-side interventions [13,15,23] observed increases in
linkage to care. The interventions described in the included manuscripts [13,15,23] reduced
structural barriers to care rather than relying on individual behavior change. Given the
substantial challenges that PLHIV face on both an individual and systemic scale, it is

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2023 November 17.
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important to explore diverse mechanistic pathways in future linkage studies. The field of
implementation science focuses not only on what works — but why and in what context —
and can help to accelerate the research-to-use pipeline for linkage to care [28-30]. Moving
forward, framework’s such as Proctor’s [30] should be used to identify targeted questions,
barriers, and bottlenecks related to high priority interventions that show promise for linkage
to care or are ready for scale-up.

There are several limitations to this review, including the use of 2014 as a proxy for

the “era of Treat All”, as countries may or may not have adopted such procedures by

this date. Additionally, we did not include any grey or unpublished literature to limit the
review to peer-reviewed studies. Although we took caution to develop a comprehensive
search strategy, there is still the possibility that our approach omitted potentially relevant
studies. Lastly, not all of the studies reported the same linkage outcome or measure of
association. For example, odds ratios reported by some of the papers [11,16,20] are known
to overestimate the relative risk when the outcome is common [44]. For this reason, as well
as heterogeneity in study approach, context, and population, we appropriately did not pool
the results and conduct a meta-analysis.

V. Conclusions

The era of Treat All has provided an opportunity to expand linkage to care so that all PLHIV
can receive ART, extend the length and quality of their life, and reduce and/or eliminate

the risk of transmission to others. Yet, to achieve high ART uptake, multiple strategies will
be required to link this much larger, more diverse group of PLHIV to care. Supply-side
interventions and novel counseling interventions currently are supported by evidence that
they may improve linkage to care in Sub-Saharan Africa. However, strategies targeting
PLHIV who have disengaged from care have largely been ignored but will be critical in
using treatment as prevention to end the HIV epidemic by 2030.

Supplementary Material

VI.

Refer to Web version on PubMed Central for supplementary material.

References

1. World Health Organization. Guideline on when to start antiretroviral therapy and on pre-exposure
prophylaxis for HIV. WHO; 2015.

2. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumarasamy N et al.
Prevention of HIV-1 infection with early antiretroviral therapy. N Engl J Med. 2011;365(6):493—
505. doi:10.1056/NEJMo0al1105243. [PubMed: 21767103]

3. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumarasamy N et al.
Antiretroviral Therapy for the Prevention of HIV-1 Transmission. N Engl J Med. 2016;375(9):830—
9. doi:10.1056/NEJM0al1600693. [PubMed: 27424812]

4. Rodger AJ, Cambiano V, Bruun T, Vernazza P, Collins S, van Lunzen J et al. Sexual Activity
Without Condoms and Risk of HIV Transmission in Serodifferent Couples When the HIV-Positive
Partner Is Using Suppressive Antiretroviral Therapy. JAMA. 2016;316(2):171-81. d0i:10.1001/
jama.2016.5148. [PubMed: 27404185]

5*. UNAIDS. Miles to go: closing gaps breaking barriers righting injustices. UNAIDS. 2018.

doi:10.1111/j.1600-6143.2011.03542.x This report highlights global and regional gaps in linkage

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2023 November 17.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kelly et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Page 12

to HIV care by providing current estimates of PLHIV who are not accessing ART despite all
PLHIV being eligible under Treat All.

. Collaborators GH. Estimates of global, regional, and national incidence, prevalence, and mortality

of HIV, 1980-2015: the global burden of disease study 2015. Lancet HIV. 2016;3(8):e361-e87.
doi:10.1016/S2352-3018(16)30087-X. [PubMed: 27470028]

. Kharsany AB, Karim QA. HIV infection and AIDS in sub-Saharan Africa: current status, challenges

and opportunities. Open AIDS J. 2016;10:34-48. doi:10.2174/1874613601610010034. [PubMed:
27347270]

. Fox MP, Rosen S. A new cascade of HIV care for the era of “treat all”. PLoS Med.

2017;14(4):e1002268. doi:10.1371/journal.pmed.1002268. [PubMed: 28399160]

. Babalola S, Van Lith LM, Mallalieu EC, Packman ZR, Myers E, Ahanda KS et al. A framework for

health communication across the HIV treatment continuum. J Acquir Immune Defic Syndr. 2017;74
Suppl 1:55-S14. doi:10.1097/QAI1.0000000000001206. [PubMed: 27930606]

. McNairy ML, Lamb MR, Gachuhi AB, Nuwagaba-Biribonwoha H, Burke S, Mazibuko S

et al. Effectiveness of a combination strategy for linkage and retention in adult HIV care

in Swaziland: The Link4Health cluster randomized trial. PLoS Med. 2017;14(11):e1002420.
doi:10.1371/journal.pmed.1002420. [PubMed: 29112963]

Maughan-Brown B, Smith P, Kuo C, Harrison A, Lurie MN, Bekker LG et al. A conditional
economic incentive fails to improve linkage to care and antiretroviral therapy initiation among
HIV-positive adults in Cape Town, South Africa. AIDS Patient Care STDS. 2018;32(2):70-8.
doi:10.1089/apc.2017.0238. [PubMed: 29432045]

Ayieko J, Petersen ML, van Rie A, Wafula E, Opudo W, Clark TD et al. Effect of a patient-centered
phone call by a clinical officer at time of HIV testing on linkage to care in rural Kenya. Open
Forum Infect Dis. 2018;5(6):0fy126. doi:10.1093/ofid/ofy126.

Labhardt ND, Ringera I, Lejone TI, Klimkait T, Muhairwe J, Amstutz A et al. Effect of offering
same- day ART vs usual health facility referral during home-based HIV testing on linkage to care
and viral suppression among adults with HIV in Lesotho: The CASCADE randomized clinical
trial. JAMA. 2018;319(11):1103-12. doi:10.1001/jama.2018.1818. [PubMed: 29509839]

Elul B, Lamb MR, Lahuerta M, Abacassamo F, Ahoua L, Kujawski SA et al. A combination
intervention strategy to improve linkage to and retention in HIV care following diagnosis

in Mozambique: A cluster- randomized study. PLoS Med. 2017;14(11):e1002433. doi:10.1371/
journal.pmed.1002433. [PubMed: 29136001]

Cherutich P, Golden MR, Wamuti B, Richardson BA, Asbjornsdottir KH, Otieno FA et al.
Assisted partner services for HIV in Kenya: a cluster randomised controlled trial. Lancet HIV.
2017;4(2):e74-€82. doi:10.1016/S2352-3018(16)30214-4. [PubMed: 27913227]

Ruzagira E, Grosskurth H, Kamali A, Baisley K. Brief counselling after home-based HIV
counselling and testing strongly increases linkage to care: a cluster-randomized trial in Uganda. J
Int AIDS Soc. 2017;20(2). doi:10.1002/jia2.25014.

Asiimwe S, Ross JM, Arinaitwe A, Tumusiime O, Turyamureeba B, Roberts DA et al. Expanding
HIV testing and linkage to care in southwestern Uganda with community health extension
workers. J Int AIDS Soc. 2017;20(Suppl 4):21633. doi:10.7448/1AS.20.5.21633. [PubMed:
28770598]

Sanga ES, Lerebo W, Mushi AK, Clowes P, Olomi W, Maboko L et al. Linkage into care

among newly diagnosed HIV-positive individuals tested through outreach and facility-based

HIV testing models in Mbeya, Tanzania: a prospective mixed-method cohort study. BMJ Open.
2017;7(4):013733. doi:10.1136/bmjopen-2016-013733.

Hoffmann CJ, Mabuto T, Ginindza S, Fielding KL, Kubeka G, Dowdy DW et al. Strategies to
accelerate HIV care and antiretroviral therapy initiation after HIV diagnosis: A randomized trial. J
Acquir Immune Defic Syndr. 2017;75(5):540-7. doi:10.1097/QAI.0000000000001428. [PubMed:
28471840]

Hewett PC, Nalubamba M, Bozzani F, Digitale J, Vu L, Yam E et al. Randomized evaluation

and cost-effectiveness of HIV and sexual and reproductive health service referral and linkage
models in Zambia. BMC Public Health. 2016;16:785. doi:10.1186/5s12889-016-3450-x. [PubMed:
27519185]

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2023 November 17.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kelly et al.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.
32.

33.

34*

35.

36.

37.

Page 13

Barnabas RV, van Rooyen H, Tumwesigye E, Brantley J, Baeten JM, van Heerden A et al.

Uptake of antiretroviral therapy and male circumcision after community-based HIV testing and
strategies for linkage to care versus standard clinic referral: a multisite, open-label, randomised
controlled trial in South Africa and Uganda. Lancet HIV. 2016;3(5):e212-20. doi:10.1016/
$2352-3018(16)00020-5. [PubMed: 27126488]

Desai MA, Okal DO, Rose CE, Ndivo R, Oyaro B, Otieno FO et al. Effect of point-of-care

CD4 cell count results on linkage to care and antiretroviral initiation during a home-based HIV
testing campaign: a non- blinded, cluster-randomised trial. Lancet HIV. 2017;4(9):e393-e401.
doi:10.1016/S2352-3018(17)30091-7. [PubMed: 28579225]

Amanyire G, Semitala FC, Namusobya J, Katuramu R, Kampiire L, Wallenta J et al.

Effects of a multicomponent intervention to streamline initiation of antiretroviral therapy in

Africa: a stepped- wedge cluster-randomised trial. Lancet HIV. 2016;3(11):e539—e48. doi:10.1016/
$2352-3018(16)30090-X. [PubMed: 27658873]

Rosen S, Fox MP. Retention in HIV care between testing and treatment in sub-Saharan

Africa: a systematic review. PLoS Med. 2011;8(7):e1001056. doi:10.1371/journal.pmed.1001056.
[PubMed: 21811403]

Govindasamy D, Meghij J, Kebede Negussi E, Clare Baggaley R, Ford N, Kranzer K. Interventions
to improve or facilitate linkage to or retention in pre-ART (HIV) care and initiation of ART in low-
and middle-income settings--a systematic review. J Int AIDS Soc. 2014;17:19032. doi:10.7448/
IAS.17.1.19032. [PubMed: 25095831]

Ruzagira E, Baisley K, Kamali A, Biraro S, Grosskurth H, Working Group on Linkage to HIVVC.
Linkage to HIV care after home-based HIV counselling and testing in sub-Saharan Africa: a
systematic review. Trop Med Int Health. 2017;22(7):807-21. d0i:10.1111/tmi.12888. [PubMed:
28449385]

Sharma M, Ying R, Tarr G, Barnabas R. Systematic review and meta-analysis of community

and facility-based HIV testing to address linkage to care gaps in sub-Saharan Africa. Nature.
2015;528(7580):S77-85. doi:10.1038/nature16044. [PubMed: 26633769]

Proctor EK, Powell BJ, McMillen JC. Implementation strategies: recommendations for specifying
and reporting. Implement Sci. 2013;8:139. doi:10.1186/1748-5908-8-139 [PubMed: 24289295]
Eccles MP, Mittman BS. Welcome to implementation science. ImplementationSci. 2006;1:1. doi:
10.1186/1748-5908-1-1.

Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al. Outcomes for
implementation research: conceptual distinctions, measurement challenges, and research agenda.
Adm Policy Ment Health. 2010;38(2):65-76.

The World Bank. Sub-Saharan Africa. https://data.worldbank.org/region/sub-saharanafrica. 2018.

Higgins JPT, Green S. Cochrane handbook for systematic reviews of interventions

version 5.1.0 [updated March 2011]. The Cochrane Collaboration, 2011. Available from
www.handbook.cochrane.org.

World Health Organization. Use of antiretroviral drugs for treating pregnant women and preventing
HIV infection in infants. WHO; 2012.

. Yotebieng M, Brazier E, Addison D, Kimmel AD, Cornell M, Keiser O et al. Research priorities
to inform “Treat All” policy implementation for people living with HIV in sub-Saharan Africa: a
consensus statement from the International epidemiology Databases to Evaluate AIDS (IeDEA).
J Int AIDS Soc. 2019;22(1):e25218. doi:10.1002/jia2.25218. [PubMed: 30657644] This paper
specifically notes that improving linkage to HIV care is a critical research priority for Sub-
Saharan Africa in the era of Treat All.

World Health Organization. WHO HIV policy adoption and implementation status in countries.

WHO; 2018.

Moher D, Liberati A, Tetzlaff J, Altman DG, Group P. Preferred reporting items for systematic

reviews and meta-analyses: the PRISMA statement. BMJ. 2009;339:b2535. doi:10.1136/

bmj.b2535. [PubMed: 19622551]

The Republic of Uganda Ministry of Health. Consolidated guidelines for prevention and treatment
of HIV in Uganda.; 2016.

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2023 November 17.


https://data.worldbank.org/region/sub-saharanafrica
http://www.handbook.cochrane.org

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Kelly et al.

38.

39.

40.

41.

42.

43.
44,

Page 14

The Zambian Ministry of Health. Zambia consolidated guidelines for treatment and prevention of
HIV infection.; 2014.

Ministry of Health; National AIDS and STI Control Program (NASCOP). Guidelines on use of
antiretroviral drugs for treating and preventing HIV infection: A rapid advice; 2014.

National AIDS/STI Control Program (NASCOP). Guidelines for antiretroviral therapy in Kenya.
4th Edition. Nairobi, Kenya; 2011.

Fox MP, Rosen S. Retention of adult patients on antiretroviral therapy in low- and middle-income
countries: Systematic review and meta-analysis 2008-2013. J Acquir Immune Defic Syndr.
2015;69(1):98-108. doi:10.1097/QA1.0000000000000553. [PubMed: 25942461]

Gentilini U Revisiting the ‘Cash versus Food’ debate: new evidence for an old puzzle? World Bank
Res Obs. 2016;31:135-167.

Thurow L Cash versus in-kind transfers. The American Economic Review. 1974;64(2):190-195.
Knol MJ, Le Cessie S, Algra A, Vandenbroucke JP, Groenwold RH. Overestimation of risk

ratios by odds ratios in trials and cohort studies: alternatives to logistic regression. CMAJ.
2012;184(8):895-9. doi:10.1503/cmaj.101715. [PubMed: 22158397]

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2023 November 17.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Kelly et al.

]

Eligibility Screening Identification

Included

Figurel.

Page 15

Records identified through
database searches
(n=5198)

Duplicates excluded

A 4

Titles screened for eligibility
(n=4307)

A4

(n=891)

A 4

Abstracts screened for
eligibility
(n =827)

A\ 4

Records excluded
(n = 3480)

h 4

A 4

Full-text articles assessed
for eligibility
(n=77)

Records excluded
(n=750)

A 4

Studies included in
qualitative synthesis
(n=14)

A 4

Full-text articles excluded

(n=63)
Reasons for exclusion:

e Data collection <2014

(n=14)

e Linkage outcome not

reported (n=2)

e Not experimental/ quasi-

experimental (n=18)

e  Primarily focused on

pregnant women and/or
antenatal care (n=4)

e Conference abstract

without full-text manuscript
(n=25)

PRISMA flow diagram describing the search strategy for linkage to care interventions,

20142018 [36]

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2023 November 17.




1duosnuey Joyiny

1duosnuely Joyiny

Kelly et al.

Page 16

1duosnuepy Joyiny

1duosnue Joyiny

Study Measure of Association, 95% ClI Intervention Group
Sanga et al. 2017 RR: 0.82 (0.76-0.89) - Mobile Testing & Counseling
Asiimwe et al. 2017 RR: 0.84 (0.79-0.89) " Mobile Testing & Counseling
Desai et al. 2017 HR: 2.14 (1.67-2.74) —-— Mobile Testing & Counseling
Elul etal. 2017 CIS & Financial Incentives
ClSvs. SOC, RR: 1.48 (0.93-2.35) —e— CIS & Financial Incentives
CIS+vs. CIS RR: 0.94 (0.76-1.18) e o CIS & Financial Incentives
McNairy et al. 2017 RR: 1.08 (0.97-1.21) ‘* CIS & Financial Incentives
Hoffmann et al. 2017 CIS & Financial Incentives
POC CD4 HR: 1.00 (0.86-1.30) - CIS & Financial Incentives
POC CD4 & CF HR: 1.40 (1.10-1.70) ‘—'— CIS & Financial Incentives
POC CD4, CF, & Fl 4 HR: 1.10 (0.88-1.30) - CIS & Financial Incentives
Maughan-Brown et al. 2018 OR: 0.70 (0.26-1.91) CIS & Financial Incentives
Hewett et al. 2016 Home-based Counseling/Escort
Intervention CR:1.26 (0.92-1.72) T Home-based Counseling/Escort
Intervention (+ escort) OR: 1.30 (0.95-1.77) —.— Home-based Counseling/Escort
Barnabas et al. 2016 Home-based Counseling/Escort
POC testing RR: 1.02 {0.99-1.05) . Home-based Counseling/Escort
CF RR: 1.09 (1.05-1.13) - Home-based Counseling/Escort
Lay counselor referral RR: 1.04 (1.00-1.09) . Home-based Counseling/Escort
Ruzagira et al. 2017 OR: 2.14 (1.24-3.7) —-— Home-based Counseling/Escort
Ayieko et al. 2018 RR: 1.70 (1.01-2.87) - Home-based Counseling/Escort
Amanyire et al. 2016 RR: 1.86 (1.72-2.02) - Supply-side Interventions
Cherutich et al. 2017 IRR: 4.40 (2.60-7.40) — Supply-side Interventions
Labhardt et al. 2018 RR: 1.59 (1.27-1.99) i Supply-side Interventions
e —
1. Increase in linkage to care abserved if the measure of assaciation was greater than 1; definition of linkage X Ommeasn:lg of As:j;;a\icn i
outcomes varied by study
2. CIS: cambination intervention strategy; SOC: standard of care
3 POC CD4:point of care CD4 testing; CF: care facilitation; Fl: financial incentive
Figure2.
Relative change in linkage to care associated with each intervention, Sub-Saharam Africa
2014-2018
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