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Abstract

Diverse challenges in expanding pediatric HIV testing and treatment coverage persist, mak-
ing the investigation and adoption of innovative strategies urgent. Evidence is mounting for
the effectiveness of community-based testing in bringing such lifesaving services to those in
need, particularly in resource-limited settings. The Mobilizing HIV Identification and Treat-
ment project piloted seven community-based testing strategies to assess their effectiveness
in reaching HIV-positive children and linking them to care in two districts of Lesotho from
October 2015 to March 2018. Children testing HIV-positive were enrolled into the project’s
mHealth system where they received e-vouchers for transportation assistance to the facility
for treatment initiation and were followed-up for a minimum of three months. An average of
7,351 HIV tests were conducted per month across all strategies for all age groups, with 46%
of these tests on children 0—14 years. An average of 141.65 individuals tested positive each
month; 9% were children. Among the children tested 55% were over 5 years. The yield in
children was low (0.38%), however facility-based yields were only slightly higher (0.72%).
Seventy-five percent of children were first-time testers and 86% of those testing HIV-positive
were first-time testers. Seventy-one percent of enrolled children linked to care, all but one
initiated treatment, and 82% were retained in care at three months. As facility-based testing
remains the core of HIV programs, this evaluation demonstrates the effectiveness of com-
munity-based strategies in finding previously untested children and those over 5 years who
have limited interactions with the conventional health system. Utilizing active follow-up
mechanisms, linkage rates were high suggesting accessing treatment in a facility after com-
munity testing is not a barrier. Overall, these community-based testing strategies contrib-
uted markedly to the HIV testing landscape in which they were implemented, demonstrating
their potential to help close the gap of unidentified HIV-positive children and achieve univer-
sal testing coverage.
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Identification and Treatment project have been
uploaded as Supporting Information files with this
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Ministry of Health data warehouse, DHIS2, is
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to use this dataset for analysis and share the
results in a peer reviewed journal was obtained
from the Ministry of Health’s Ethical Committee
during the project’s initial research protocol
application (ID68-2015). Requests for this data
may be directed to Lesotho’s Ministry of Health
Research Coordination Unit. The contact details for
this unit may be obtained from Mr. Tumisang
Mokoai at +266 58850055 or kkpromos@gmail.
com.
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Introduction

Substantial gains have been achieved in expanding HIV testing and antiretroviral therapy
(ART) access for children 0-14 years worldwide. Global estimates indicate an increase in ART
coverage from 127,300 in 2006 to 940,000 in 2017 [1]. However, coverage remains dispropor-
tionately low with only 52% [33-70%] of children accessing ART compared to 59% [44-73%]
of adults [2]. Common systemic and provider challenges within pediatric testing and treat-
ment include lack of programs that integrate the specific needs of children [2-4], lack of per-
sonnel who are sufficiently trained in providing HIV services for children [1, 4], poor linkage
and retention mechanisms [3, 5-7], challenges in early infant diagnosis (EID) [1-3, 5, 8, 9], as
well as frequent stockouts of pediatric antiretroviral formulations and other essential com-
modities [4, 6, 10]. Challenges also occur at the household level due to parental consent laws
coupled with stigma [6, 11] and economic constraints that prevent children from accessing
healthcare services [12]. These challenges contribute to delayed testing that often only occurs
once children have become symptomatic and reached advanced stages of the disease, resulting
in unnecessary morbidity and mortality [3, 4, 11, 13-16].

Acknowledging that HIV testing services (HTS) are the first step toward increasing treat-
ment coverage and saving lives, innovative strategies must be explored and evaluated [11, 13].
One proven approach to expanding access to HTS is through community-based testing (CBT)
[17-23], a broad term that refers to services provided outside of clinical settings [19]. CBT has
been shown to overcome many common barriers to care, allowing individuals to be detected
earlier in the course of infection and reducing the burden on the health system [2, 11, 20, 24—
27]. Offering parallel facility and community-based HTS has been shown to increase aware-
ness of HIV status at the population level 7-fold [28]. However, little research exists that
focuses on the impact of CBT among children.

The adoption of CBT is essential in a country such as Lesotho that has a severe generalized
epidemic with a 25% prevalence rate [29], coupled with many remote communities who face
geographic and economic challenges in accessing the formal health system [24]. In 2015, all
health facilities in Lesotho offered provider-initiated and voluntary HTS, yet the country was
believed to be far from achieving the 90-90-90 targets (90% of HIV-positive people knowing
their status, 90% of HIV-positive people who are aware of their status on ART, and 90% of
people on ART virally suppressed). National estimates indicated that only 5,700 HIV-positive
children of the estimated 19,000 (33%) were receiving ART [30] and Prevention of Mother-to-
Child Transmission (PMTCT) coverage was only 63.9% [31]. The limited HTS opportunities
available outside of facilities failed to meet the needs of the growing and hard-to-reach popula-
tion of children who slipped through the PMTCT cascade.

As a result, the Ministry of Health (MoH), donors, and implementing partners identified
CBT as a tool to close the gap of unidentified HIV-positive children. In October 2015, the
Mobilizing HIV Identification and Treatment (M-HIT) project commenced with a focus on
rapidly identifying HIV-positive children, as well as pregnant and lactating women, and link-
ing them to treatment through seven different community-based testing strategies in two of
Lesotho’s largest and most heavily burdened districts. Active client follow-up was an essential
component of the program to account for high attrition rates documented among many CBT
studies in the region [26]. Four e-vouchers were automatically sent to newly identified HIV-
positive patients to assist in overcoming the commonly cited barrier of transport costs [32].

This paper examines the outcomes of M-HIT’s seven CBT strategies and assesses their
effectiveness at reaching children for HTS, as well as identifying HIV-positive children and
linking them to care and treatment. HTS uptake was not captured across all strategies and will
not be presented in this paper.
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Objectives

The primary objectives were as follows:

1. Evaluate HTS delivered through each community-based testing strategy by measuring the
proportion of children (0-14 years) tested, the number of children tested, the number of
children identified as HIV-positive, and the percentage testing positive (yield).

2. Compare the number of children (0-14 years) identified as HIV-positive in each M-HIT
strategy to the number of children identified as HIV-positive in standard practice (i.e. facil-
ity-based testing).

3. Determine if children testing HIV-positive in a community-based setting successfully
linked to care and initiated ART within three months.

Methods
Study design

M-HIT was a non-experimental prospective project conducted in two districts in Lesotho
from October 2015 to March 2018. The project implemented and evaluated seven CBT strate-
gies that aimed to identify, enroll, and link children aged 0 to 14 years who tested HIV-positive
and were not already on ART. All enrolled children were then followed-up for a minimum of
three months to track linkage to care, treatment, and retention outcomes.

Study population and sampling method

The districts of Maseru and Leribe were selected as they had the highest estimated volume of
unidentified HIV-positive children at the start of the project. The testing strategies covered the
catchment areas of all government funded health facilities. The overall evaluation population
included all individuals residing or seeking care in both districts. No sampling procedure was
implemented as all individuals who received M-HIT services were included in the analysis to
maximize statistical power to detect effects.

Intervention: M-HIT project overview

Community-based testing strategies. M-HIT was a collaborative effort among five part-
ners in Lesotho with two components: testing, and linkage to care with active follow-up for
those identified as HIV-positive. The project was designed to be implementation research with
testing and follow-up activities conducted by implementing partners, but also integrated into
the national health system. M-HIT’s evaluation was conducted for a fixed time period to moni-
tor activities and determine effectiveness. Two implementing partners conducted and sup-
ported the testing strategies and linkage to care with follow-up: Baylor College of Medicine
Children’s Foundation-Lesotho (BCMCEF-L) and Population Services International (PSI).
HTS was provided by nurses and counselors trained in pediatric HTS. Riders for Health
(R4H) provided logistical support for the mobile outreach clinics, and Clinton Health Access
Initiative (CHAI) conducted program planning, management, linkage to care documentation,
and the evaluation activities. Finally, the Lesotho MoH-at central, district, and health facility
level-were key implementing partners, advisors, and stakeholders.

The seven M-HIT strategies are described in Table 1. Every strategy focused on providing
HTS for children 0-14 years and pregnant and lactating women at a community level; how-
ever, HTS were offered to individuals of all ages in all strategies. Testing strategies were either
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Table 1. Description of community-based testing strategies.

Testing Strategy | Description Implementing Implementation Period Strategy
Partners Type

Mobile Outreach | Comprehensive health services (e.g. HTS, antenatal care (ANC), BCMCF-L; MoH | Oct 2015-Mar 2018 (30 months) Blanket
Clinics (MOC) immunization, outpatient) provided in a rural community through

their respective government funded health facility on a monthly

basis
Targeted Testing | Provision of HTS at venues with children believed to be at high-risk | PSI Nov 2015-Apr 2016, Sep 2016-Oct 2016 (8 | Targeted

of HIV infection due to known high prevalence among parents (e.g. months)

orphanages, informal daycare centers for the children of factory

workers)
Facility Index Home-based HTS offered to all household members of ART clients | PSI Oct 2015-Mar 2016, Jun 2016-Jul 2016, Targeted
Testing who gave consent at facilities during drug refill visits Oct 2016-Nov 2016, Jun 2017-Jul 2017 (12

months)

Door-to-Door Houses that surround the residence of facility-index testing clients | PSI Oct 2015-Mar 2018 (30 months) Blanket

Testing (D2D) were approached and offered HTS to conceal the HIV-positive
status of facility-indexed client

Door-to-Door Occurred during D2D testing when an individual of a D2D PSI Oct 2015-Mar 2018 (30 months) Targeted
Index Testing household self-reported as HIV-positive—this person became an

index client and all other household members were immediately

offered HTS
Roadside Tent Tents erected for several days in urban and semi-urban high-traffic | PSI Feb 2016-Mar 2018 (26 months) Blanket
Testing pedestrian locations to provide HTS to eligible individuals
Semi-Static Tents erected in urban and semi-urban high-traffic pedestrian PSI Jan 2017, Apr 2017-Nov 2017 (9 months) | Blanket
Roadside Tent locations for a minimum of one month to provide HTS to eligible
Testing individuals

https://doi.org/10.1371/journal.pone.0236985.t001

targeted—specific attempts to find populations of children with higher HIV prevalence, or
blanket—providing HTS to all children regardless of risk factors.

Testing and follow-up procedures

HTS eligibility for all age cohorts was based on the MoH guidelines [33]. Eligible individuals
included anyone with an unknown status, >18 months. Eligibility also included all adolescents
(in this case the MoH defined this cohort as those 10-19 years) and adults who reported being
sexually active that had not been tested in the past year. Additionally, it included those who
reported recent or ongoing risk of exposure who had not been tested in the past three months.

Within the M-HIT project, both index testing strategies were the exception to the afore-
mentioned HTS eligibility requirements as they tested all household members regardless of
testing history. As stated in Table 1 in the description for Facility Index testing, all household
members were offered HTS once consent from the ART patient was received. Similarly, during
D2D Index testing, all household members were immediately offered HTS after someone self-
reported as HIV-positive. The reason for expanding HTS eligibility in this context is due to the
belief that these individuals were at higher risk of infection.

Eligibility for infants (0-18 months) was based on the HIV status of the mother. If the
mother was not present and her status was unknown, the infant was administered a rapid test
to determine exposure status. Infants testing positive were referred to a health facility to receive
confirmatory DNA PCR testing and were captured in the project’s mHealth system for client
follow-up. For HIV-exposed infants, EID algorithms were followed, although DNA PCR test-
ing was not available for all strategies and is therefore not reported in this paper. During fol-
low-up it was discovered that some children had a previous HIV-positive diagnosis, but had
not yet initiated on treatment; therefore, they remained in the follow-up cohort.
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Procedures for consent were also consistent with MoH guidelines and was obtained by
implementing partners at the time of testing [33]. This required verbal consent for anyone 12
years and older (the legal age of consent in Lesotho) and written consent from the parent or
guardian present during HTS for children under 12 years.

Prior to Lesotho’s adoption of the Treat All policy (all HIV-positive individuals to begin
treatment immediately after diagnosis), children who tested positive at an M-HIT testing
event were referred to their preferred health facility for CD4 testing or treatment initiation.
Per national treatment guidelines, all HIV-positive children under 5 years were eligible for
ART initiation, as were those over 5 years with a CD4 count <500 and those coinfected with
tuberculosis or hepatitis B [33]. After the national implementation of Treat All in June 2016
some MOCs were able to offer immediate ART initiation to children on-site. Children were to
return to the facility two weeks after initiating ART and subsequently every month to receive
drug refills.

Initial client follow-up was conducted by lay counselors and commenced when a newly
identified HIV-positive client did not present at the facility within two weeks of a positive test.
Counselors attempted to contact the parent or guardian through the mobile phone number
provided. If they were not reached within two weeks or refused treatment for their child, a
counselor or village health worker would visit their home for further HIV education and
counseling.

mHealth enrollment and mobile money system (M-pesa)

The project utilized a customized mHealth system to enroll the newly identified HIV-positive
children at the point-of-diagnosis into a follow-up cohort. Verbal consent for enrollment was
required from all clients or the parent or guardian of children under 12 years of age prior to
enrollment. M-Pesa, a mobile money system operated by Vodacom Lesotho, was utilized to
distribute four unconditional e-vouchers to enrolled clients to serve as reimbursement for
their transportation costs from their home to a preferred health facility for treatment. These e-
vouchers ranged between 12 LSL—50 LSL each (~USD$1-$5) and their electronic delivery
aligned with the client’s ART initiation appointments. Due to delays in the development of the
mHealth system, electronic enrollment began in December 2015 and concluded in November
2017, allowing for a further three months of follow-up data collection. Therefore, all follow-up
cohort analysis only includes the HIV-positive children identified in this time period.

Data collection

Monthly service delivery data on the number of rapid tests conducted and the corresponding
results, disaggregated by age and sex when available, as well as other key indicators were col-
lected from implementing partners for all strategies. BCMCE-L submitted data on MOCs in
aggregate while PSI provided individual-level data for all other testing strategies. Lesotho’s
Ministry of Health data warehouse, DHIS2, provided aggregated testing numbers and results
for all facility-based testing that occurred in the same period.

General client information and testing history was collected by project healthcare workers
into the mHealth system on all HIV-positive children at the time of testing. Subsequently, data
collectors routinely visited health facilities to document facility attendance, ART initiation,
and refill dates from facility ART registers.

Linkage to care and ART initiation were measured as a single documented pre-ART or
ART initiation visit at an MOC or health facility within three months of the HIV-positive test
date. Similarly, retention in care was also documented by ART refill visits and was defined as
being engaged in care by a refill date at least three months after initiation.
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Ethics approval was obtained from Lesotho’s MoH Research and Ethics Committee (ID68-
2015), as well as Chesapeake Institutional Review Board (MOD00240045) for the duration of
the M-HIT project and evaluation. Informed consent for the evaluation was waived by both
IRBs as consent for services was already received by the implementing partners during the test-
ing and follow-up process. While identifiable information was collected on patients in order to
conduct follow-up on linkage to care, once completed the dataset was de-identified for
analysis.

Data analysis

The number tested and the number identified as HIV-positive are presented as monthly aver-
ages for each testing strategy. Yields are presented as proportions (total tested positive/total
tested). Descriptive statistics are used to report on linkage and ART initiation within three
months of HIV-positive test date, as well as retention in care, defined by an ART visit at least
three months after initiation. Time-to-event methods are used to examine ART initiation with
Kaplan-Meier curves graphically displaying time from HIV-positive test date to ART initia-
tion. Cox proportional hazards models calculating hazard ratios (HRs) and 95% confidence
intervals (CIs) are shown, adjusting for age, sex, and district and stratified by the pre/post
Treat All guideline change. All analyses are conducted in Stata/SE 15.1.

Results
Pediatric testing, positive tests, and yields by strategy

During M-HIT implementation, an average of 7,351 tests were conducted across all commu-
nity-based strategies for all age groups, among which 3,399 (46%) tests were on children 0-14
years. An average of 141.65 individuals tested positive each month; 9% were children. Yields
were 3.73%, 0.98%, and 0.38% for adults, adolescents (15-19 years), and children, respectively
(Table 2). MOC:s tested the most children and identified the largest number of HIV-positive
children, followed by D2D, Roadside testing, and then D2D Index strategies. The Facility
Index and Targeted testing strategies contributed the smallest numbers in terms of average
number of children tested and identified as HIV-positive. Semi-Static did not have any HIV-
positive results among the children tested. The pediatric yield varied by strategy from 0.00% to
0.66%. During the same time period, MoH facility-based pediatric yields were 0.72% with an
average of 8,526 monthly tests conducted in the two districts.

The majority of all children tested in M-HIT were between 5-14 years (55%) and female
(54%). Table 3 shows the breakdown for each strategy. All strategies except MOCs were suc-
cessful in finding older children to test, with 60-94% of the total children tested being over the
age of 5. Yields were similar between age groups, at 0.35% and 0.41% for under and over 5
years, respectively. Differences in yield by sex were also negligible, with 0.40% of males testing
HIV-positive compared to 0.37% of females.

Previous test history was known for all strategies except MOC. Among those with known
HIV testing history, 75% were first-time testers and 86% of children testing HIV-positive had
never previously been tested for HIV. When observing test history by age, 81% and 72% of
children under and over 5 years were first-time testers, respectively. For those testing positive,
93% of children under 5 had never been tested before, as well as 83% of children over 5.

Linkage to care

A total of 227 HIV-positive children were identified through all M-HIT strategies in the time
period examined, among which 173 (76%) were enrolled in the follow-up cohort. Among
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Table 2. Average monthly number tested, proportion tested, number tested positive, and yields; stratified by age group for all M-HIT strategies.

Adults Adolescents Children
Tested, | Tested | Proportion | Tested | Positive | Tested | Proportion | Tested | Positive | Tested | Proportion | Tested | Positive
All Ages* tested positive yield tested positive yield tested positive yield
N) (n) (%) (n) (%) (n) (%) (n) (%) (n) (%) (n) (%)
MOC 2398 1182 49% 30.80 2.60% 137 6% 1.40 1.02% 1079 45% 4.33 0.40%
D2D 1708 702 41% 36.17 5.15% 207 12% 1.87 0.90% 799 47% 2.27 0.28%
D2D 313 56 18% 4.20 7.50% 28 9% 0.47 1.66% 229 73% 1.50 0.66%
Index
Roadside 640 322 50% 13.04 4.06% 105 16% 0.92 0.88% 214 33% 0.73 0.34%
Facility 90 17 19% 0.83 5.00% 10 11% 0.17 1.65% 63 70% 0.42 0.66%
Index
Targeted 73 26 35% 1.63 6.34% 8 10% 0.13 1.64% 40 55% 0.25 0.63%
Semi- 40 23 58% 1.13 4.84% 7 18% 0.00 0.00% 10 24% 0.00 0.00%
SBUC e e e
ALL 7351 3265 44% 121.82 3.73% 687 9% 6.76 0.98% 3399 46% 13.08 0.38%
M-HIT**

*Any differences in sums is due to rounding.

“*All M-HIT is the average number from all testing strategies combined, for the average number of months each strategy was implemented for.

https://doi.org/10.1371/journal.pone.0236985.t002

those enrolled, 20% were 0-1 years; 24% 2-4 years; 35% 5-9 years; and 21% 10-14 years. Sev-
enty-one percent (123/173) linked to care within three months, with all children except one
initiating ART. Eighty-two percent of those initiating were still engaged in care at three
months. An additional 14 children linked to care within six months and five children linked to
care before the study concluded, for an overall linkage outcome of 82%. All 19 of these children
also initiated ART.

When the ART guidelines changed nine months into the project to adopt the Treat All pol-
icy, there was an expected increase in ART initiations as all children became eligible (eligibility
was not documented prior to policy change and it cannot be determined whether eligible initi-
ation rates did increase). Fifty-seven percent of children initiated before Treat All compared
to 70% after (p = 0.002). However, children engaged in care at three months was comparable
before and after Treat All (85% vs 81%, p = 0.602). The median (Interquartile Range) time to
initiation was 25 (6-51) days before Treat All and 2 (0-19) days after (p<0.001).

By design all enrolled children should have received four e-vouchers; however, only 74%
did due to technical challenges. This allowed for a natural experiment to assess whether receipt
of e-vouchers affected linkage to care or ART initiation. As shown in Fig 1, prior to Treat All
implementation there was no statistically significant difference in the time to ART initiation
between those that did and did not receive a transportation voucher (p = 0.429). However,
after Treat All those that received a voucher were more likely to both initiate ART and initiate
more quickly (p = 0.007). The adjusted HR for children after Treat All was implemented was
statistically significant for those receiving a voucher (aHR: 2.00, 95% CI 1.18-3.38). This
means that children who received a voucher had a rate of ART initiation two times faster than
children who did not receive the voucher.

Discussion

M-HIT strategies were successful at finding high proportions of children to test within targeted
and blanket strategies. All strategies had lower yields than expected-under 1%-but facility
yields were also under 1% during the same period. It is a commonly reported outcome among
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research in this region to find facility yields higher than those in the community [18, 28].
Another CBT focused study conducted in Lesotho in an overlapping time period had a com-
munity index testing yield of 1.4% for children and among their other CBT strategies a yield of
0.4% [34].

These low yields were less surprising after the results of Lesotho’s Population-Based HIV
Impact Assessment (LePHIA) were released in the beginning of 2019 [29]. The survey was
conducted between November 2016 to May 2017 and found a 2.1% HIV prevalence among
children 0-14 years. The study also reported that Lesotho’s pediatric 90-90-90 goals were
much closer to being achieved than previous estimates indicated—-as reported by parents or
guardians 81.8% of children knew their status, 98.2% who knew their status were on ART, and
73.9% of those on ART were virally suppressed.

The M-HIT strategies were effective at reaching previously untested HIV-positive children.
This is critical in closing the gap in Sub-Saharan Africa as many studies reveal that a large por-
tion of HIV-exposed children slip through the PMTCT cascade and are subsequently never
tested by two years of age [8, 15, 17, 19, 35, 36]. One study in South Africa found that 38% of
HTS eligible infants were never tested at immunization clinics that provided EID services [8].
Separate research conducted in a high prevalence setting in South Africa found a high propor-
tion (59%) of untested preschool-aged children despite many with HIV-positive mothers
already receiving ART [19]. These mothers reported that after missing ANC testing opportuni-
ties they never encountered another systematic testing touchpoint for their children. These
studies help explain the existence of a large cohort of undiagnosed older children that often
cannot be reached through facility-based HTS. The high proportion of HIV-positive children
found in M-HIT over the age of five who had never been tested (83%) supports this assertation
and provides evidence that community-based HTS is a promising, yet labor intensive, method
for reaching this elusive cohort.

MOC:s, the only strategy to offer integrated health services, tested a monthly average of 26%
more children than the second highest strategy, D2D, and nearly 80% more than all other
strategies. This suggests the widespread success observed in expanding facility-based HTS
among young children through offering multiple services at the same delivery point (e.g.
immunization) can and should be transferred to a community setting [37]. The majority of
children tested at MOCs were under 5 years, which is unsurprising given the package of ser-
vices (ANC and immunization) that was designed to attract this age group. The high testing
numbers of MOCs is noteworthy considering it was the only M-HIT strategy that had to be
sought out by caregivers as opposed to the other strategies where caregivers passively accepted
testing as it was brought to their homes, daycare centers, or public spaces.

From a holistic health system perspective, MOCs had the greatest overall impact for the
clients and the associated health facilities and is recommended for implementation when
resources allow. Clients experienced time and cost savings by not having to travel to distant
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health facilities to receive services. Anecdotally, healthcare workers also conveyed that MOCs
benefited the overall health system by contributing to the decongestion of health facilities,
allowing them to provide higher quality and more efficient services at both service points.

Home-based strategies, such as D2D and D2D Index are optimal in settings that strive to
achieve comprehensive HIV testing coverage. It effectively brought HTS to individuals of all
ages, especially children, which is consistent with other studies [17, 18, 23]. They were success-
ful at finding HIV-positive individuals of all ages and importantly, required limited planning,
infrastructure, support, and low level cadres of healthcare workers. Other studies that investi-
gated the effects of home-based HT'S found that in addition to consistently high testing uptake
rates [7, 21, 22, 38-40], it was successful at overcoming barriers related to stigma [38], and
increasing coverage of HTS among the poorest households that are disproportionately not
accessing health services at facilities [41].

Similar to other studies, M-HIT’s index testing strategies were successful at reaching high
proportions of children with relatively higher yields [7, 34, 42]. Facility-based index testing
proved to be more resource intensive and inefficient than D2D Index as it required a dedicated
room at a facility, the clustering of households once consent was received from ART patients,
and the commonly reported occurrence of index leads and household members not being
home at the agreed time thus warranting multiple visits. Therefore, it is recommended that
future programs in mid to high prevalence settings, especially those targeting the poorest pop-
ulations, adopt a combination D2D and D2D Index approach. In a low prevalence setting that
does not seek high HTS coverage, the targeted strategy of Facility Index is likely to produce
higher yields and be less resource intensive.

Roadside testing and Semi-Static roadside testing had the lowest proportions of pediatric
HTS (33% and 24%, respectively) suggesting that caregivers are reluctant to have their children
tested in a public location and are ineffective for programs focused on children. Finally, the
Targeted testing strategy only operated in venues with presumed high-risk children; however,
it was quickly realized that nearly all these children had already been tested, explaining that
strategy’s low testing numbers and eventual termination.

One major perceived shortcoming of CBT is that linkage to care and ART initiation out-
comes will be low [43]. This concern is likely founded in the fact that ART initiation is already
sub-optimal among facility-based testing, as evidenced by a recent systematic review that
found linkage rates for adults between 55%-61% [26]. However, when this review exclusively
observed CBT outcomes it revealed that with active client follow-up mechanisms, linkage rates
are high (95%, 95% CI: 87-98%) compared to those without any active follow-up (26%, 95%
CI: 18-36%). M-HIT’s high linkage outcomes are congruent with these results suggesting that
factors other than HTS setting contribute more heavily to linkage outcomes.

Despite transportation costs being the most commonly cited barrier to linkage for ART
patients in a recent systematic review, M-HIT outcomes did not reflect this to be a primary
barrier as most clients who did and did not receive vouchers still linked to care and initiated
ART [32, 44]. Our findings showed that those who received an e-voucher were more likely to
initiate ART and also initiate faster in comparison to those who did not receive an e-voucher
in the post-Treat All era. We surmise that the e-voucher made a significant impact only after
the policy change because it was easier for caregivers to comprehend the next steps as families
knew their children would definitely receive treatment (versus determining eligibility via CD4
test, which may or may result in treatment). However, even the group receiving an e-voucher
only achieved 75% initiation by three months.

Most studies examining the impact of financial incentives on HTS coverage, linkage to
care, and ART retention utilize conditional incentives. These show promising short-term
effects, even with small amounts of money, while long-term effects are still largely unknown
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[45, 46]. The majority of this literature focuses on investigating the use of financial incentives
within HTS, with many studies consistently and independently linking it with a marked
increase in the uptake of services [46-48].

A scarcity of research exists that investigates the impact of financial incentives on linkage to
care and retention outcomes [46-49]. Within this research, a major challenge is posed by the
limited comparability of studies [46]. This is primarily due to differences in study population
and setting—spanning the urban United States [50], drug injection users in India [51], and
cohorts in Sub-Saharan Africa [48, 53-56]. Other fundamental differences among these studies
include incentive amount and type (cash versus nonmonetary incentives such as mobile phone
credit), outcome objectives (linkage to care, ART initiation, and 12-month retention in care),
as well as the conditionality and timing of incentive distribution to clients. Another primary
challenge is that most of this research investigates combination interventions that do not allow
the effect of financial incentives to be measured in isolation [46, 47, 52-54]. Inconsistent
results were reported across studies providing limited generalizable evidence for implementors
and policy makers. One of their few commonalities, also echoed in this paper, is the expressed
need for further research that uncovers optimal models for financial incentives within linkage
to care and retention interventions [46-55].

Despite literature prior to Treat All showing ART initiation rates are often much lower
than linkage rates [45], we discovered that once clients linked to care, almost all initiated on
ART. After the implementation of Treat All, the median time from testing to ART initiation
reduced by 80% to 2 days, indicating people sought care almost immediately. The adoption of
Treat All shows great promise for achieving the second and third 90-90-90 targets when con-
sidering these outcomes alongside other studies with consistent results [56] and those finding
improvements in 12-month retention in care [57]. However, it is also widely acknowledged
that these policy changes must be accompanied by health system strengthening to realize their
optimal impact [56-59].

Challenges

There were several limitations to this evaluation. First, we were assessing strategies that were
part of ongoing implementation work through the MoH and their partners. As such, this
could be considered implementation research whose advantage of the real-world setting effec-
tively identifies feasibility challenges and seeks to improve programs [60]. However, the disad-
vantage is working outside of a controlled study setting. For example, 24% of all children who
tested positive through an M-HIT strategy were ‘lost’, meaning they were not enrolled into the
project’s mobile application and therefore also excluded from the follow-up cohort. The lack
of enrollment occurred due to healthcare worker error and a shortage of mobile phones
among staff as the project rapidly scaled-up during certain time periods. Additionally, some
children did not receive an e-voucher due to network failures in remote locations, client errors
in M-Pesa registration, or general system errors. Distance to clinic may have been a confound-
ing factor with linkage to care as well, as these same children may have had a more difficult
time getting to the nearest health facility for services.

MOC:s operated through government funded health facilities who also supplied most com-
modities and medicines. Challenges were faced in the consistent provision of these materials.
Additionally, the local communities of each MOC were responsible for providing a venue to
host the clinics. This often resulted in inadequate spaces that lacked privacy for clients to
receive sensitive services. Many also lacked an indoor waiting area that proved problematic in
the winter months, with some MOCs being canceled due to inclement weather.
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Another challenge was that wide variations in national pediatric HIV estimates were experi-
enced throughout the life of the evaluation (19,000 in 2015; 13,000 in 2016; and 16,000 in
2017). This affected project targets and the general understanding of the pediatric HIV land-
scape in Lesotho [31].

One limitation on the analysis was the spatial and time overlap among the community
and facility-based testing, which made it impossible to compare between strategies; nor
could it be concluded whether a child tested in the community would have eventually been
tested at the facility. Given that the testing strategies were being implemented in overlapping
areas, disentangling the effects of each one alone and from facility-based testing would
require more variation in the intensity of the implementation of the strategies over space and
time. The small number of children testing HIV-positive also limited our power to detect
differences.

An important consideration in determining the feasibility of CBT is to understand that
resources and costs associated with such work. This paper does not address these areas in any
detail; however, it is highly recommended these be thoroughly explored for each potential
strategy as costs can vary greatly.

Conclusion

In Lesotho, identifying HIV-positive children is rare, making each positive test important.
Facility-based testing must remain the backbone of HTS, however community-based strategies
have proven crucial in closing the gap and finding HIV-positive children. This is especially
true in finding those who had never been tested before and with children over two years of age
who have limited touchpoints with the formal healthcare system. Linkage to care and ART ini-
tiation outcomes were high, which is largely attributed to the active follow-up of clients. Reten-
tion in care at three months dropped by almost 20%, indicating continual support is needed.
Opverall, these CBT strategies contributed substantially to the local HTS landscape suggesting
that with adequate resources, community-based HTS is scalable and can have a substantial
impact on the health system. While this study adopted Lesotho’s Know Your Status policy-
offering HT'S to anyone with an unknown status-a critical next step toward achieving univer-
sal ART coverage is the investigation of more efficient CBT approaches.

Supporting information

S1 Dataset.
(XLSX)

S2 Dataset.
(XLSX)

S1 File.
(PDF)

Acknowledgments

We would like to thank the implementing partners—Lesotho’s Ministry of Health, Baylor Col-
lege of Medicine Children’s Foundation-Lesotho, Population Services International Lesotho,
and Riders for Health Lesotho for their tireless efforts in supporting the provision of high-
quality medical services. Finally, we would like to thank the study participants.

PLOS ONE | https://doi.org/10.1371/journal.pone.0236985 September 2, 2020 12/16


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0236985.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0236985.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0236985.s003
https://doi.org/10.1371/journal.pone.0236985

PLOS ONE

Community-based pediatric HIV testing strategies and linkage outcomes in Lesotho

Author Contributions

Conceptualization: Kathleen Sindelar, Fumane Lekoala, Matsitso Mohoanyane, Jill Sanders,
Jessica Joseph.

Data curation: Fumane Lekoala.

Formal analysis: Chivimbiso Maponga, Jessica Joseph.

Investigation: Kathleen Sindelar, Jill Sanders, Jessica Joseph.

Methodology: Kathleen Sindelar, Fumane Lekoala, Jill Sanders, Jessica Joseph.

Project administration: Kathleen Sindelar, Chivimbiso Maponga, Esther Mandara, Matsitso
Mohoanyane, Jill Sanders.

Resources: Esther Mandara.

Supervision: Kathleen Sindelar, Chivimbiso Maponga, Fumane Lekoala, Esther Mandara,
Matsitso Mohoanyane, Jill Sanders, Jessica Joseph.

Validation: Kathleen Sindelar, Jill Sanders, Jessica Joseph.
Visualization: Kathleen Sindelar, Jessica Joseph.
Writing - original draft: Kathleen Sindelar.

Writing - review & editing: Kathleen Sindelar, Chivimbiso Maponga, Fumane Lekoala,
Esther Mandara, Matsitso Mohoanyane, Jill Sanders, Jessica Joseph.

References

1. Children and AIDS: Second Stocktaking Report. (2008). Unite for Children, Unite Against AIDS.
[online] Geneva: The United Nations Children’s Fund. http://data.unaids.org/pub/report/2008/
childrenandaidssecondstocktakingreport_en.

2. Miles to go: Closing Gaps, Breaking Barriers, Righting Injustices. (2018). Global AIDS Update. [online]
Geneva: Joint United Nations Programme on HIV/AIDS. https://www.unaids.org/sites/default/files/
media_asset/miles-to-go_en.pdf.

3. KranzerK., MeghjiJ., Bandason T., Dauya E., Mungofa S., Busza J., et al. (2014). Barriers to Provider-
Initiated Testing and Counselling for Children in a High HIV Prevalence Setting: A Mixed Methods
Study. PLoS Medicine, 11(5), p.e1001649. https://doi.org/10.1371/journal.pmed.1001649 PMID:
24866209

4. Koller M., Patel K., Chi B., Wools-Kaloustian K., Dicko F., Chokephaibulkit K., et al. (2015). Immunodefi-
ciency in Children Starting Antiretroviral Therapy in Low-, Middle-, and High-Income Countries. JAIDS
Journal of Acquired Immune Deficiency Syndromes, 68(1), pp.62—72. https://doi.org/10.1097/QAl.
0000000000000380 PMID: 25501345

5. Mutanga J., Raymond J., Towle M., Mutembo S., Fubisha R., Lule F., et al. (2012). Institutionalizing
Provider-Initiated HIV Testing and Counselling for Children: An Observational Case Study from Zambia.
PLoS ONE, 7(4), p.e29656. https://doi.org/10.1371/journal.pone.0029656 PMID: 22536311

6. Kellerman S, Essajee S. HIV Testing for Children in Resource-Limited Settings: What Are We Waiting
For? PLoS Medicine. 2010; 7(7):1000285. https://doi.org/10.1371/journal.pmed.1000285 PMID:
20652012

7. Sharma Monisha, Ying Roger, Tarr Gillian, and Barnabas Ruanne. 2015. "Systematic Review And Meta-
Analysis Of Community And Facility-Based HIV Testing To Address Linkage To Care Gaps In Sub-Saha-
ran Africa". Nature 528 (7580): S77-S85. https://doi.org/10.1038/nature 16044 PMID: 26633769

8. Woldesenbet Selamawit A., Jackson Debra, Goga Ameena E., Crowley Siobhan, Doherty Tanya, et al.
Sherman. 2015. "Missed Opportunities For Early Infant HIV Diagnosis". JAIDS Journal Of Acquired
Immune Deficiency Syndromes 68 (3): e26—e32. https://doi.org/10.1097/QAI.0000000000000460
PMID: 25469521

9. Binagwaho A, Mugwaneza P, Irakoze AA, Nsanzimana S, Agbonyitor M, Nutt CT, et al. Scaling up early
infant diagnosis of HIV in Rwanda, 2008-2010. J Public Health Policy. 2013. January; 34(1):2—-16.
https://doi.org/10.1057/jphp.2012.62 PMID: 23191941

PLOS ONE | https://doi.org/10.1371/journal.pone.0236985 September 2, 2020 13/16


http://data.unaids.org/pub/report/2008/childrenandaidssecondstocktakingreport_en
http://data.unaids.org/pub/report/2008/childrenandaidssecondstocktakingreport_en
https://www.unaids.org/sites/default/files/media_asset/miles-to-go_en.pdf
https://www.unaids.org/sites/default/files/media_asset/miles-to-go_en.pdf
https://doi.org/10.1371/journal.pmed.1001649
http://www.ncbi.nlm.nih.gov/pubmed/24866209
https://doi.org/10.1097/QAI.0000000000000380
https://doi.org/10.1097/QAI.0000000000000380
http://www.ncbi.nlm.nih.gov/pubmed/25501345
https://doi.org/10.1371/journal.pone.0029656
http://www.ncbi.nlm.nih.gov/pubmed/22536311
https://doi.org/10.1371/journal.pmed.1000285
http://www.ncbi.nlm.nih.gov/pubmed/20652012
https://doi.org/10.1038/nature16044
http://www.ncbi.nlm.nih.gov/pubmed/26633769
https://doi.org/10.1097/QAI.0000000000000460
http://www.ncbi.nlm.nih.gov/pubmed/25469521
https://doi.org/10.1057/jphp.2012.62
http://www.ncbi.nlm.nih.gov/pubmed/23191941
https://doi.org/10.1371/journal.pone.0236985

PLOS ONE

Community-based pediatric HIV testing strategies and linkage outcomes in Lesotho

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

Kellerman S, Ahmed S, Feeley-Summerl T, Jay J, Kim M, Phelps B et al. Beyond prevention of mother-
to-child transmission. AIDS. 2013; 27:5225-S233. https://doi.org/10.1097/QAD.0000000000000107
PMID: 24361632

Govindasamy D., Ferrand R., Wilmore S., Ford N., Ahmed S., Afnan-Holmes H., et al. (2015). Uptake
and yield of HIV testing and counselling among children and adolescents in sub-Saharan Africa: a sys-
tematic review. Journal of the International AIDS Society, 18(1), p.20182.

Bryant J. Kenya'’s cash transfer program: Protecting the health and human rights of orphans and vulner-
able children. Health and human rights. 2009 Jan 1; 11:65-76. PMID: 20845842

Guidance on Provider-Initiated HIV Testing and Counselling in Health Facilities. (2007) [online] Geneva:
World Health Organization. https://apps.who.int/iris/bitstream/handle/10665/43688/9789241595568
eng.pdf?sequence=1

Ferrand R., Bandason T., Musvaire P., Larke N., Nathoo K., Mujuru H., et al. (2010). Causes of Acute
Hospitalization in Adolescence: Burden and Spectrum of HIV-Related Morbidity in a Country with an
Early-Onset and Severe HIV Epidemic: A Prospective Survey. PLoS Medicine, 7(2), p.e1000178.
https://doi.org/10.1371/journal.pmed.1000178 PMID: 20126383

Ferrand R., Munaiwa L., Matsekete J., Bandason T., Nathoo K., Ndhlovu, et al. (2010). Undiagnosed
HIV Infection among Adolescents Seeking Primary Health Care in Zimbabwe. Clinical Infectious Dis-
eases, 51(7), pp.844—-851. https://doi.org/10.1086/656361 PMID: 20804412

Luyirika E, Towle M, Achan J, Muhangi J, Senyimba C, Lule F et al. Scaling Up Paediatric HIV Care
with an Integrated, Family-Centred Approach: An Observational Case Study from Uganda. PLoS ONE.
2013; 8(8):e69548. https://doi.org/10.1371/journal.pone.0069548 PMID: 23936337

Parker L, Jobanputra K, Rusike L, Mazibuko S, Okello V, Kerschberger B et al. Feasibility and effective-
ness of two community-based HIV testing models in rural Swaziland. Tropical Medicine & International
Health. 2015; 20(7):893-902.

Ahmed S, Kim MH, Dave AC, Kanjelo K, Kim EI-Mallawany N, Kazembe PN. Active case finding: a com-
parison of home-based testing and health center-based testing for identifying HIV-infected children in
Lilongwe, Malawi. 7th Internatinoal AIDS Conference; Kuala Lumpur. 2013. p. Abstract No. TUPE412.

Chhagan M., Kauchali S., Arpadi S., Craib M., Bah F., Stein Z, et al. (2011). Failure to test children of
HIV-infected mothers in South Africa: implications for HIV testing strategies for preschool children.
Tropical Medicine & International Health, 16(12), pp.1490-1494.

Dalal Warren, Feikin Daniel R., Amolloh Manase, Ransom Ray, Burke Heather, et al. 2013. "Home-
Based HIV Testing And Counseling In Rural And Urban Kenyan Communities”. JAIDS Journal Of
Acquired Immune Deficiency Syndromes 62 (2): e47—e54. https://doi.org/10.1097/QAl.
0b013e318276beal PMID: 23075916

Lugada Eric, Levin Jonathan, Abang Betty, Mermin Jonathan, Mugalanzi Emmanuel, et al. 2010. "Com-
parison Of Home And Clinic-Based HIV Testing Among Household Members Of Persons Taking Antire-
troviral Therapy In Uganda: Results From A Randomized Trial". JAIDS Journal Of Acquired Immune
Deficiency Syndromes 55 (2): 245-252. https://doi.org/10.1097/QAI.0b013e3181e9e069 PMID:
20714273

Sabapathy Kalpana, Van den Bergh Rafael, Fidler Sarah, Hayes Richard, and Ford Nathan. 2012.
"Uptake Of Home-Based Voluntary HIV Testing In Sub-Saharan Africa: A Systematic Review And
Meta-Analysis". Plos Medicine 9 (12): €1001351. https://doi.org/10.1371/journal.pmed.1001351 PMID:
23226107

Labhardt Niklaus Daniel, Motlomelo Masetsibi, Cerutti Bernard, Pfeiffer Karolin, Kamele Mashaete,
et al. 2014. "Home-Based Versus Mobile Clinic HIV Testing And Counseling In Rural Lesotho: A Clus-
ter-Randomized Trial". Plos Medicine 11 (12): e1001768. https://doi.org/10.1371/journal.pmed.
1001768 PMID: 25513807

Towle M. and Lende D. (2008). Community approaches to preventing mother-to-child HIV transmission:
perspectives from rural Lesotho. African Journal of AIDS Research, 7(2), pp.219-228. https://doi.org/
10.2989/AJAR.2008.7.2.7.524 PMID: 25864398

Mantell J., DiCarlo A., Remien R., Zerbe A., Morris D., Pitt, et al. (2014). "There’s no place like home’:
perceptions of home-based HIV testing in Lesotho. Health Education Research, 29(3), pp.456—469.
https://doi.org/10.1093/her/cyu004 PMID: 24599266

Sharma M, Ying R, Tarr G, Barnabas R. Systematic review and meta-analysis of community and facil-
ity-based HIV testing to address linkage to care gaps in sub-Saharan Africa. Nature. 2015; 528(7580):
S77-S85. https://doi.org/10.1038/nature 16044 PMID: 26633769

Labhardt N., Motlomelo M., Cerutti B., Pfeiffer K., Kamele M., Hobbins M et al. (2014). Home-Based
Versus Mobile Clinic HIV Testing and Counseling in Rural Lesotho: A Cluster-Randomized Trial. PLoS
Medicine, 11(12), p.e1001768. https://doi.org/10.1371/journal.pmed.1001768 PMID: 25513807

PLOS ONE | https://doi.org/10.1371/journal.pone.0236985 September 2, 2020 14/16


https://doi.org/10.1097/QAD.0000000000000107
http://www.ncbi.nlm.nih.gov/pubmed/24361632
http://www.ncbi.nlm.nih.gov/pubmed/20845842
https://apps.who.int/iris/bitstream/handle/10665/43688/9789241595568_eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/43688/9789241595568_eng.pdf?sequence=1
https://doi.org/10.1371/journal.pmed.1000178
http://www.ncbi.nlm.nih.gov/pubmed/20126383
https://doi.org/10.1086/656361
http://www.ncbi.nlm.nih.gov/pubmed/20804412
https://doi.org/10.1371/journal.pone.0069548
http://www.ncbi.nlm.nih.gov/pubmed/23936337
https://doi.org/10.1097/QAI.0b013e318276bea0
https://doi.org/10.1097/QAI.0b013e318276bea0
http://www.ncbi.nlm.nih.gov/pubmed/23075916
https://doi.org/10.1097/QAI.0b013e3181e9e069
http://www.ncbi.nlm.nih.gov/pubmed/20714273
https://doi.org/10.1371/journal.pmed.1001351
http://www.ncbi.nlm.nih.gov/pubmed/23226107
https://doi.org/10.1371/journal.pmed.1001768
https://doi.org/10.1371/journal.pmed.1001768
http://www.ncbi.nlm.nih.gov/pubmed/25513807
https://doi.org/10.2989/AJAR.2008.7.2.7.524
https://doi.org/10.2989/AJAR.2008.7.2.7.524
http://www.ncbi.nlm.nih.gov/pubmed/25864398
https://doi.org/10.1093/her/cyu004
http://www.ncbi.nlm.nih.gov/pubmed/24599266
https://doi.org/10.1038/nature16044
http://www.ncbi.nlm.nih.gov/pubmed/26633769
https://doi.org/10.1371/journal.pmed.1001768
http://www.ncbi.nlm.nih.gov/pubmed/25513807
https://doi.org/10.1371/journal.pone.0236985

PLOS ONE

Community-based pediatric HIV testing strategies and linkage outcomes in Lesotho

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

Suthar A, Ford N, Bachanas P, Wong V, Rajan J, Saltzman A et al. Towards Universal Voluntary HIV
Testing and Counselling: A Systematic Review and Meta-Analysis of Community-Based Approaches.
PLoS Medicine. 2013; 10(8):e1001496. https://doi.org/10.1371/journal.pmed.1001496 PMID: 23966838

Lesotho Population-Based HIV Impact Assessment: LePHIA 2016-2017. (2019). [online] ICAP at
Columbia University. http://phia.icap.columbia.edu [Accessed 6 Dec. 2019].

Lesotho Progress Report. Maseru: Lesotho Ministry of Health; 2015.

Lesotho Ministry of Health (2017). Final Report for a Joint Review of HIV/Tuberculosis and Hepatitis
Programmes. Maseru: Government of Lesotho.

Govindasamy Darshini, Ford Nathan, and Kranzer Katharina. 2012. "Risk Factors, Barriers and Facilita-
tors For Linkage To Antiretroviral Therapy Care". AIDS 26 (16): 2059-2067. https://doi.org/10.1097/
QAD.0b013e3283578b9b PMID: 22781227

Lesotho Ministry of Health (2013). National Guidelines on the Use Of Antiretroviral Therapy for HIV Pre-
vention And Treatment: 4th Edition. Maseru: Government of Lesotho.

Jubilee Makhahliso, Faith Jiyeong Park Knowledge Chipango, Pule Kenoakae, Machinda Albert, and
Taruberekera Noah. 2019. "HIV Index Testing To Improve HIV Positivity Rate And Linkage To Care
And Treatment Of Sexual Partners, Adolescents And Children Of PLHIV In Lesotho". PLOS ONE 14
(3): €0212762. https://doi.org/10.1371/journal.pone.0212762 PMID: 30917167

Ferrand R, Luethy R, Bwakura F, Mujuru H, Miller R, Corbett E. HIV Infection Presenting in Older Chil-
dren and Adolescents: A Case Series from Harare, Zimbabwe. Clinical Infectious Diseases. 2007; 44
(6):874—878. https://doi.org/10.1086/511873 PMID: 17304463

Ferrand R, Corbett E, Wood R, Hargrove J, Ndhlovu C, Cowan F et al. AIDS among older children and
adolescents in Southern Africa: projecting the time course and magnitude of the epidemic. AIDS. 2009;
23(15):2039-2046. https://doi.org/10.1097/QAD.0b013e32833016ce PMID: 19684508

Smith Brianna L, Zizzo Sara, Amzel Anouk, Wiant Sarah, Pezzulo Molly C., Konopka Sarah, Golin
Rachel, and Vrazo Alexandra C. 2018. "Systematic Review Of Integration Of Neonatal And Child Health
Interventions With Pediatric HIV Interventions". International Journal Of MCH And AIDS (IJMA) 7 (1):
192-206. https://doi.org/10.21106/ijma.268 PMID: 30631638

Jurgensen Marte, Ingvild Fossgard Sandgy Charles Michelo, and Fylkesnes Knut. 2013. "Effects Of
Home-Based Voluntary Counselling And Testing On HIV-Related Stigma: Findings From A Cluster-
Randomized Trial In Zambia". Social Science & Medicine 81: 18-25. https://doi.org/10.1016/j.
socscimed.2013.01.011 PMID: 23422056

Iwuji Collins C., Joanna Orne-Gliemann Joseph Larmarange, Okesola Nonhlanhla, Tanser Frank, Thie-
baut Rodolphe, et al. 2016. "Uptake Of Home-Based HIV Testing, Linkage To Care, And Community
Attitudes About ART In Rural Kwazulu-Natal, South Africa: Descriptive Results From The First Phase
Of The ANRS 12249 Tasp Cluster-Randomised Trial". PLOS Medicine 13 (8): €1002107. https://doi.
org/10.1371/journal.pmed.1002107 PMID: 27504637

Labhardt Niklaus Daniel, Motlomelo Masetsibi, Cerutti Bernard, Pfeiffer Karolin, Kamele Mashaete,

et al. Hobbins, and Ehmer Jochen. 2014. "Home-Based Versus Mobile Clinic HIV Testing and Counsel-
ing In Rural Lesotho: A Cluster-Randomized Trial". Plos Medicine 11 (12): e1001768. https://doi.org/
10.1371/journal.pmed.1001768 PMID: 25513807

Helleringer Stéphane, Kohler Hans-Peter, Frimpong Jemima A, and Mkandawire James. 2009.
“Increasing Uptake Of HIV Testing And Counseling Among The Poorest In Sub-Saharan Countries
Through Home-Based Service Provision". JAIDS Journal Of Acquired Immune Deficiency Syndromes
51 (2): 185—193. https://doi.org/10.1097/QAI.0b013e31819¢1726 PMID: 19352202

Kulzer Lewis, Jayne, Penner Jeremy A, Marima Reson, Oyaro Patrick, Oyanga Arbogast O, et al. 2012.
"Family Model Of HIV Care And Treatment: A Retrospective Study In Kenya". Journal Of The Interna-
tional AIDS Society 15 (1): 8. https://doi.org/10.1186/1758-2652-15-8 PMID: 22353553

Wringe A, Floyd S, Kazooba P, Mushati P, Baisley K, Urassa M et al. Antiretroviral therapy uptake and
coverage in four HIV community cohort studies in sub-Saharan Africa. Tropical Medicine & International
Health. 2012; 17(8):e38—e48.

Govindasamy D, Meghij J, Negussi E, Baggaley R, Ford N, Kranzer K. Interventions to improve or facili-
tate linkage to or retention in pre-ART (HIV) care and initiation of ART in low- and middle-income set-
tings—a systematic review. Journal of the International AIDS Society. 2014; 17(1):19032.

Galarraga Omar, Genberg Becky L., Martin Rosemarie A., Barton Laws M., and Wilson Ira B. 2013.
"Conditional Economic Incentives to Improve HIV Treatment Adherence: Literature Review And Theo-
retical Considerations". AIDS And Behavior 17 (7): 2283-2292. https://doi.org/10.1007/s10461-013-
0415-2 PMID: 23370833

Swann Mandy. 2018. "Economic Strengthening For HIV Testing And Linkage To Care: A Review Of
The Evidence". AIDS Care 30 (sup3): 85-98. https://doi.org/10.1080/09540121.2018.1476665 PMID:
29985055

PLOS ONE | https://doi.org/10.1371/journal.pone.0236985 September 2, 2020 15/16


https://doi.org/10.1371/journal.pmed.1001496
http://www.ncbi.nlm.nih.gov/pubmed/23966838
http://phia.icap.columbia.edu
https://doi.org/10.1097/QAD.0b013e3283578b9b
https://doi.org/10.1097/QAD.0b013e3283578b9b
http://www.ncbi.nlm.nih.gov/pubmed/22781227
https://doi.org/10.1371/journal.pone.0212762
http://www.ncbi.nlm.nih.gov/pubmed/30917167
https://doi.org/10.1086/511873
http://www.ncbi.nlm.nih.gov/pubmed/17304463
https://doi.org/10.1097/QAD.0b013e32833016ce
http://www.ncbi.nlm.nih.gov/pubmed/19684508
https://doi.org/10.21106/ijma.268
http://www.ncbi.nlm.nih.gov/pubmed/30631638
https://doi.org/10.1016/j.socscimed.2013.01.011
https://doi.org/10.1016/j.socscimed.2013.01.011
http://www.ncbi.nlm.nih.gov/pubmed/23422056
https://doi.org/10.1371/journal.pmed.1002107
https://doi.org/10.1371/journal.pmed.1002107
http://www.ncbi.nlm.nih.gov/pubmed/27504637
https://doi.org/10.1371/journal.pmed.1001768
https://doi.org/10.1371/journal.pmed.1001768
http://www.ncbi.nlm.nih.gov/pubmed/25513807
https://doi.org/10.1097/QAI.0b013e31819c1726
http://www.ncbi.nlm.nih.gov/pubmed/19352202
https://doi.org/10.1186/1758-2652-15-8
http://www.ncbi.nlm.nih.gov/pubmed/22353553
https://doi.org/10.1007/s10461-013-0415-2
https://doi.org/10.1007/s10461-013-0415-2
http://www.ncbi.nlm.nih.gov/pubmed/23370833
https://doi.org/10.1080/09540121.2018.1476665
http://www.ncbi.nlm.nih.gov/pubmed/29985055
https://doi.org/10.1371/journal.pone.0236985

PLOS ONE

Community-based pediatric HIV testing strategies and linkage outcomes in Lesotho

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Choko A, Fielding K, Stallard N, Maheswaran H, Lepine A, Desmond N et al. Investigating interventions
to increase uptake of HIV testing and linkage into care or prevention for male partners of pregnant
women in antenatal clinics in Blantyre, Malawi: study protocol for a cluster randomised trial. Trials.
2017;18(1).

Bassett |, Wilson D, Taaffe J, Freedberg K. Financial incentives to improve progression through the HIV
treatment cascade. Current Opinion in HIV and AIDS. 2015; 10(6):451-463. https://doi.org/10.1097/
COH.0000000000000196 PMID: 26371461

Maughan-Brown B, Kuo C, Galarraga O, Smith P, Lurie M, Bekker L et al. Stumbling Blocks at the
Clinic: Experiences of Seeking HIV Treatment and Care in South Africa. AIDS and Behavior. 2017; 22
(3):765-773.

El-Sadr W, Donnell D, Beauchamp G, Hall H, Torian L, Zingman B et al. Financial Incentives for Linkage
to Care and Viral Suppression Among HIV-Positive Patients. JAMA Internal Medicine. 2017; 177
(8):1083. https://doi.org/10.1001/jamainternmed.2017.2158 PMID: 28628702

Solomon S, Srikrishnan A, Vasudevan C, Anand S, Kumar M, Balakrishnan P et al. Voucher Incentives
Improve Linkage to and Retention in Care Among HIV-Infected Drug Users in Chennai, India. Clinical
Infectious Diseases. 2014; 59(4):589-595. https://doi.org/10.1093/cid/ciu324 PMID: 24803381

McNairy M, Lamb M, Gachuhi A, 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 clus-
ter randomized trial. PLOS Medicine. 2017; 14(11):e1002420. https://doi.org/10.1371/journal.pmed.
1002420 PMID: 29112963

Elul B, Lamb M, Lahuerta M, Abacassamo F, Ahoua L, Kujawski S et al. A combination intervention
strategy to improve linkage to and retention in HIV care following diagnosis in Mozambique: A cluster-
randomized study. PLOS Medicine. 2017; 14(11):e1002433. https://doi.org/10.1371/journal.pmed.
1002433 PMID: 29136001

Nsigaye Ray, Wringe Alison, Roura Maria, Kalluvya Samuel, Urassa Mark, Busza Joanna, and Zaba
Basia. 2009. "From HIV Diagnosis To Treatment: Evaluation Of A Referral System To Promote And
Monitor Access To Antiretroviral Therapy In Rural Tanzania". Journal Of The International AIDS Society
12 (1): 31. https://doi.org/10.1186/1758-2652-12-31 PMID: 19906291

Sutton R, Lahuerta M, Abacassamo F, Ahoua L, Tomo M, Lamb M et al. Feasibility and Acceptability of
Health Communication Interventions Within a Combination Intervention Strategy for Improving Linkage
and Retention in HIV Care in Mozambique. JAIDS Journal of Acquired Immune Deficiency Syndromes.
2017; 74:529-S36. https://doi.org/10.1097/QA1.0000000000001208 PMID: 27930609

Boyer S., lwuji C., Gosset A., Protopopescu C., Okesola N., Plazy M., et al, 2016. Factors associated
with antiretroviral treatment initiation amongst HIV-positive individuals linked to care within a universal
test and treat programme: early findings of the ANRS 12249 TasP trial in rural South Africa. AIDS Care,
28(sup3), pp-39-51.

Brown L., Havlir D., Ayieko J., Mwangwa F., Owaraganise A., Kwarisiima D., et al., 2016. High levels of
retention in care with streamlined care and universal test and treat in East Africa. AIDS, 30
(18), pp.2855—2864. https://doi.org/10.1097/QAD.0000000000001250 PMID: 27603290

Seeley J., Bond V., Yang B., Floyd S., MacLeod D., Viljoen L., et al, 2018. Understanding the Time
Needed to Link to Care and Start ART in Seven HPTN 071 (PopART) Study Communities in Zambia
and South Africa. AIDS and Behavior, 23(4), pp.929-946.

Plazy M., Farouki K., lwuji C., Okesola N., Orne-Gliemann J., Larmarange J., et al, 2016. Access to HIV
care in the context of universal test and treat: challenges within the ANRS 12249 TasP cluster-random-
ized trial in rural South Africa. Journal of the International AIDS Society, 19(1), p.20913. https://doi.org/
10.7448/1AS.19.1.20913 PMID: 27258430

Peters D, Adam T, Alonge O, Agyepong |, Tran N. Republished research: Implementation research:
what it is and how to do it. British Journal of Sports Medicine. 2014; 48(8):731-736. https://doi.org/10.
1136/bmj.f6753 PMID: 24659611

PLOS ONE | https://doi.org/10.1371/journal.pone.0236985 September 2, 2020 16/16


https://doi.org/10.1097/COH.0000000000000196
https://doi.org/10.1097/COH.0000000000000196
http://www.ncbi.nlm.nih.gov/pubmed/26371461
https://doi.org/10.1001/jamainternmed.2017.2158
http://www.ncbi.nlm.nih.gov/pubmed/28628702
https://doi.org/10.1093/cid/ciu324
http://www.ncbi.nlm.nih.gov/pubmed/24803381
https://doi.org/10.1371/journal.pmed.1002420
https://doi.org/10.1371/journal.pmed.1002420
http://www.ncbi.nlm.nih.gov/pubmed/29112963
https://doi.org/10.1371/journal.pmed.1002433
https://doi.org/10.1371/journal.pmed.1002433
http://www.ncbi.nlm.nih.gov/pubmed/29136001
https://doi.org/10.1186/1758-2652-12-31
http://www.ncbi.nlm.nih.gov/pubmed/19906291
https://doi.org/10.1097/QAI.0000000000001208
http://www.ncbi.nlm.nih.gov/pubmed/27930609
https://doi.org/10.1097/QAD.0000000000001250
http://www.ncbi.nlm.nih.gov/pubmed/27603290
https://doi.org/10.7448/IAS.19.1.20913
https://doi.org/10.7448/IAS.19.1.20913
http://www.ncbi.nlm.nih.gov/pubmed/27258430
https://doi.org/10.1136/bmj.f6753
https://doi.org/10.1136/bmj.f6753
http://www.ncbi.nlm.nih.gov/pubmed/24659611
https://doi.org/10.1371/journal.pone.0236985

