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Rudi Kundini, Pamoja Kundini (RKPK): e

study protocol for a hybrid type 1 randomized
effectiveness-implementation trial using

data science and economic incentive
strategies to strengthen the continuity of care
among people living with HIV in Tanzania

Jillian L. Kadota"?""®, Laura J. Packel'", Matilda Mlowe?, Nzovu Ulenga®, Natalino Mwenda’, Prosper F. Njau®,
William H. Dow’, Jingshen Wang® Amon Sabasaba®" and Sandra I. McCoy'f

Abstract

Background Economic incentives can improve clinical outcomes among in-care people living with HIV (PLHIV),

but evidence is limited for their effectiveness among out-of-care PLHIV or those at risk of disengagement. We propose
a type 1 hybrid effectiveness-implementation study to advance global knowledge about the use of economic incen-
tives to strengthen the continuity of HIV care and accelerate global goals for HIV epidemic control.

Methods The Rudi Kundini, Pamoja Kundini study will evaluate two implementation models of an economic incen-
tive strategy for supporting two groups of PLHIV in Tanzania. Phase 1 of the study consists of a two-arm, cluster
randomized trial across 32 health facilities to assess the effectiveness of a home visit plus one-time economic incen-
tive on the proportion of out-of-care PLHIV with viral load suppression (< 1000 copies/ml) 6 months after enrollment
(n=640). Phase 2 is an individual 1:1 randomized controlled trial designed to determine the effectiveness of a short-
term counseling and economic incentive program offered to in-care PLHIV who are predicted through machine learn-
ing to be at risk of disengaging from care on the outcome of viral load suppression at 12 months (n=692). The pro-
gram includes up to three incentives conditional upon visit attendance coupled with adapted counselling sessions
for this population of PLHIV. Consistent with a hybrid effectiveness-implementation study design, phase 3 is a mixed
methods evaluation to explore barriers and facilitators to strategy implementation in phases 1 and 2. Results will be
used to guide optimization and scale-up of the incentive strategies, if effective, to the larger population of Tanzanian
PLHIV who struggle with continuity of HIV care.
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Discussion Innovative strategies that recognize the dynamic process of lifelong retention in HIV care are urgently
needed. Strategies such as conditional economic incentives are a simple and effective method for improving many
health outcomes, including those on the HIV continuum. If coupled with other supportive services such as home
visits (phase 1) or with tailored counselling (phase 2), economic incentives have the potential to strengthen engage-
ment among the subpopulation of PLHIV who struggle with retention in care and could help to close the gap
towards reaching global “95-95-95"goals for ending the AIDS epidemic.

Trial registration Phase 1: ClinicalTrials.gov, NCT05248100, registered 2/21/2022.
Phase 2: ClinicalTrials.gov, NCT05373095, registered 5/13/2022.
Keywords Effectiveness-implementation hybrid, HIV/AIDS, Conditional cash transfers, Economic incentives, Tanzania

Background

Antiretroviral therapy (ART) has been scaled up rapidly
over the last 15 years, with over 28 million people living
with HIV (PLHIV) accessing ART in 2021, compared to
7.8 million in 2010 [1]. The benefits of early ART are well-
documented [2, 3], with sustained treatment adherence
resulting in reductions in morbidity and mortality, as well
as the prevention of onward transmission of the virus [4].
However, even with expanded access to ART and HIV
care through “Treat All” initiatives [3], reaching the Joint
United Nations Programme on HIV/AIDS (UNAIDS)
“95-95-95” goals for ending the AIDS epidemic by 2030
will be challenging [5]. In eastern and southern Africa,
which accounts for 55% of HIV infections globally, only
72% of adult PLHIV have viral suppression [6], a partial
reflection of poor linkage to care, suboptimal adherence,
and persistent disengagement from care that undermines
the goals of “treatment as prevention” (TaSP) programs.
A large study conducted across 22 countries in sub-Saha-
ran Africa in 2018 revealed that 5 years following treat-
ment initiation, the cumulative incidence of PLHIV who
were either lost to follow-up (LTFU) or had stopped ART
was 19%, while 15% had died [7]. These findings demon-
strate a critical need for new strategies to improve reten-
tion in care among PLHIV, especially strategies designed
to address the dynamic nature of lifelong engagement in
care.

While “Treat All” removed key barriers that prevented
early ART initiation, expanded access to ART and HIV
care services, and became the new paradigm that har-
nesses the benefits of TaSP, there remain challenges
among PLHIV in accessing and engaging in continual
HIV care and treatment. For many PLHIV in eastern
and southern Africa, the pathway to lifelong ART suc-
cess including retention in care is hampered by stigma,
high levels of food insecurity, negative clinic experiences,
anticipated or actual side effects, misinformation, asymp-
tomatic infection, “treatment fatigue,” and myriad fac-
tors related to poverty [8—15]. Consequently, retention
can be a dynamic process as some PLHIV may disengage
and re-engage in care numerous times over a lifetime

[14, 16, 17]. Furthermore, it is increasingly recognized
that PLHIV are heterogeneous in their ability to miti-
gate barriers. Some groups need minimal support to be
successful, while others continually struggle to maintain
continuity of care and/or viral suppression [18-21]. This
subset of out-of-care PLHIV and/or those with detecta-
ble viremia can play an outsized role in onward transmis-
sion; thus, innovative strategies focused on these PLHIV
is central to epidemic control. Indeed, robust approaches
for linkage and retention are a critical research priority
for sub-Saharan Africa in the era of universal treatment
[22].

Short-term, economic incentives are a proven strat-
egy to improve adherence and retention among PLHIV
starting ART [23, 24]. This is based on a substantial foun-
dation of existing evidence suggesting that by partly miti-
gating structural barriers like poverty and food insecurity
and overcoming motivational roadblocks to care [10, 12,
13, 25, 26], incentives can increase retention, ART adher-
ence, and viral suppression among ART initiates and in-
care PLHIV [26-33]. However, there is little empirical
evidence demonstrating their effectiveness in improv-
ing outcomes including re-engagement for out-of-care
or at-risk PLHIV, despite a strong theoretical rationale
[23]. Specifically, it is increasingly recognized that dis-
engagement from care is a process beginning with eve-
ryday competing demands that results in missed visits,
which slowly evolves into a reluctance to return and the
erosion of connection to care [14]. Per behavioral eco-
nomics, Self-Determination Theory (SDT), and microe-
conomic theory, incentives may overcome this reluctance
including by mitigating small immediate costs in order to
nudge PLHIV to engage or re-engage with care, and/or
by decreasing the cost of visit attendance or adherence,
which in turn increases demand [34-36].

Recognizing this gap, in 2018 we co-designed an inter-
vention consisting of a small, scalable, one-time incen-
tive (~$10 US Dollars (USD)) coupled with an existing
system of home-based care (HBC) providers who locate
PLHIV disengaged from care. This leveraged learnings
from a multi-year process co-designing and evaluating
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monetary and non-monetary incentive programs for
PLHIV with local research partners, PLHIV, and Minis-
try of Health stakeholders [33, 37, 38]. Consistent with
President’s Emergency Plan for AIDS Relief (PEPFAR)
guidelines, disengagement from care was defined as not
attending a clinic appointment for>28 days since the
last scheduled appointment [39—-41]. In a 2-armed rand-
omized controlled pilot study of 157 out-of-care PLHIV
in Tanzania, we found that our intervention was feasible
and acceptable and demonstrated early signals of moti-
vating re-engagement: 86% returned within 3 months in
the intervention group vs. 78% in outreach/referral only
(adjusted risk difference (RD)=0.08, 95% confidence
interval (CI):—0.03, 0.19) [42]. We also found the inter-
vention did no long-term harm: among those who linked
to care, there were a similar number of completed non-
incentivized visits in the 6 months after the intervention
period was complete in the incentive and comparison
groups (median 2 visits), suggesting that PLHIV in the
incentive group attend future, non-incentivized visits at
high levels, similar to their non-incentivized peers.

These promising results suggest that the current type
1 hybrid effectiveness-implementation study [43] is now
warranted, along with expansion to reach PLHIV who
are in care but at risk of disengaging from care. Our cen-
tral hypothesis is that the economic incentive interven-
tion will motivate PLHIV to re-engage or to stay engaged
in HIV care and adhere to ART, thereby increasing the
proportion of PLHIV with viral suppression and thus
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leveraging the full potential of TasP, moving us closer
to the “95-95-95” goals. In Rudi Kundini, Pamoja Kun-
dini (RKPK, Return to Care, Together in Care in Kiswa-
hili), we will use a three-phased approach to assess the
impact of this economic incentive strategy using differ-
ent implementation models tailored to two populations
of PLHIV—those out-of-care and those predicted to be
at risk of disengagement. At the project’s end, we will
understand the effectiveness of these intervention strat-
egies for two vulnerable groups of PLHIV and imple-
mentation factors that drive impact, consistent with
an implementation science approach to close the gap
between evidence and practice [44, 45].

Methods/design

Design

The overall objective of RKPK is to evaluate two imple-
mentation strategies of an economic incentive interven-
tion for supporting PLHIV struggling with continuity of
care in Tanzania (Fig. 1). The study includes three dis-
tinct phases:

(1) Phase 1 is a cluster randomized trial of PLHIV dis-
engaged from HIV care in which 32 health facili-
ties will be randomized in a 1:1 ratio to standard
of care (SOC) or the economic incentive inter-
vention. The pre-registered primary endpoint
(ClinicalTrials: NCT05248100) is viral load sup-
pression at 6 months, defined as the proportion

= o hase 1Study Outcome: Viral
y \\ o8 ‘\‘ opulation suppression, 6 months
{ Notin S { Notin L L e et ]
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conditional on i ] 1 !
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Fig. 1 Proposed impact pathway. Integration of incentives into the HIV care continuum and populations for each phase. Boxes in the grey
arrow show the steps of care, including lifelong antiretroviral therapy. The dashed lines, orange box, and pink circles display the process

of defaulting and re-engaging in care. In the proposed project, incentives will be used as part of the Rudi Kundini, Pamoja Kundini intervention
to encourage engagement in care among people who: (1) have disengaged from care (pink circles), and (2) people at risk of LTFU (orange box).

ART =antiretroviral therapy; LTFU =loss to follow-up
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of PLHIV on ART and with suppressed HIV viral
load (<1000 copies/ml) 6 months after enrollment.
The intervention implementation model is a home
visit by an HBC provider (SOC in Tanzania man-
dates that PLHIV who are identified as LTFU from
an HIV clinic or who miss a regularly scheduled
appointment are initially be traced and contacted
by an HBC provider), plus a one-time incentive for
returning to care.

(2) Phase 2 is a 2-armed, parallel 1:1 individually rand-
omized controlled trial conducted at two high-vol-
ume health facilities to evaluate the effectiveness of
a short-term economic incentive program offered
to in-care PLHIV who are predicted to be at risk of
disengaging from HIV care using a machine learn-
ing algorithm developed using routinely collected
medical and pharmacy electronic medical record
(EMR) data from the parent regions. The pre-regis-
tered primary outcome is the proportion of PLHIV
on ART and with suppressed HIV viral load (< 1000
copies/ml) 12 months after enrollment (ClinicalTri-
als: NCT05373095). The intervention implementa-
tion strategy includes up to 3 monthly incentives
conditional upon visit attendance and attendance
at “Pamoja Kundini” counseling (PKC) sessions,
adapted from SOC enhanced adherence counselling
(EAC) sessions designed to address the challenges
of long-term HIV care engagement with respect
and empathy.

(3) Phase 3 will explore implementation challenges
and successes using a mixed methods design. We
will conduct surveys and in-depth interviews (IDIs)
to assess barriers and facilitators to phase 1 and 2
implementation for both groups of PLHIV and
from multiple stakeholder perspectives including
health facility staff, HBCs, and government staff.
Guided by the Consolidated Framework for Imple-
mentation Research (CFIR) [46] we will examine
individual (perceptions, motivations), intervention
(barriers, facilitators), and contextual factors (man-
agement, policies) that influence intervention effec-
tiveness.

The protocol is registered on ClinicalTrials.gov and
complies with SPIRIT reporting guidelines (Additional
File 1).

Implementation science frameworks and theoretical
models guiding intervention design

Hybrid effectiveness-implementation trial designs

Hybrid effectiveness-implementation trials are designed
to accelerate translation of evidence-based findings
to routine practice by blending clinical effectiveness
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research with implementation science methods [43].
These studies can range in classification from type I to
IIL; on this spectrum, the RKPK study is type I: we pri-
marily aim to determine the effectiveness of two types of
economic incentive strategies on study outcomes (phases
1 and 2), with a secondary aim of understanding imple-
mentation successes/challenges (phase 3).

Psychology and economic theories underlying

the intervention

The use of economic incentive strategies for two popu-
lations of PLHIV in this study is supported by several
economic and psychological theories. In phase 1, we will
examine the effect of a one-time “nudge” [35] to recon-
nect out-of-care PLHIV to care [47, 48]. When a behav-
ior, like re-linkage to care, has small immediate costs and
large delayed benefits, a small immediate incentive may
counteract present costs and tip the balance towards the
positive behavior. This is also predicted by SDT, which
describes engagement in an activity because of an exter-
nal reward like an incentive [49]. In phase 2, the desired
behavior—retention in care among PLHIV who are at
risk of disengagement—is complex, necessitating more
than a one-time nudge [49]. Per microeconomic theory,
incentives for retention in care decrease the cost of visit
attendance or adherence, which in turn increases demand
[34]. Although many PLHIV struggling with continuity
of care face short-term structural barriers to care, they
may also have insufficient habit formation and/or other
behavioral barriers (e.g., mental health conditions). This
co-occurrence of behavioral and structural hurdles justi-
fies the longer proposed incentive period of 3 months to
reinforce habits [50, 51], plus incentive delivery alongside
supportive, educational, monthly PKC.

Health facility eligibility and recruitment

For phase 1, we will work with the Regional Medi-
cal Officers (RMOs) in Geita and Kagera Regions (Lake
Zone) to generate a list of HIV care facilities currently
using an EMR database and that had at least 750 PLHIV
on ART in any quarter of 2021. We will proceed with a
two-part facility selection process: separately by region,
we will use ArcGIS geographic information system soft-
ware to randomly select a set of up to 25 facilities > 15 km
from any other facility in the list. From this list, we will
randomly select 16 facilities per region for study inclu-
sion. Phase 2 includes two purposively selected large
facilities in Geita Region.

Participant eligibility and recruitment

Phase 1—Out-of-care PLHIV

At participating health facilities lists of former clients
who are classified as LTFU or having missed recent
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appointments will be generated from EMR data, typi-
cally quarterly, and distributed to HBC providers who
trace PLHIV at their provided home address. We will
work within this existing system to recruit phase 1 par-
ticipants. After completing standard procedures, HBCs
will assess potential participants for study eligibility cri-
teria including (1) living in the catchment area of a study
health facility; (2)>18 years; (3) ownership of a phone/
has consistent phone access; (4) classified as LTFU from
HIV care or missing appointments (not attended a clinic
appointment for >28 days since last scheduled appoint-
ment), and (5) has had a clinic appointment within the
last 24 months. HBCs will obtain written informed con-
sent among those eligible and interested in participation.

Phase 2—At-risk, in-care PLHIV

Eligible PLHIV are those: (1) currently on ART and
with a valid viral load result in the last 6 months (indi-
cating current or recent care engagement); (2) not cur-
rently enrolled EAC in nor starting EAC sessions within
1 week; (3)>18 years; (4) with ownership of a phone/
with consistent phone access; (5) living in Geita Region
and intending to receive care at a study facility for the
next 12 months, and (6) classified as “high-risk” for dis-
engagement from HIV care using our machine learning
algorithm. We will consider for inclusion in the algo-
rithm routinely collected medical and pharmacy EMR
data that partially explain observed information about
viral suppression and/or retention, including patterns of
viral load, adherence, and visit attendance. We will then
develop a predictive model using data from the partici-
pating regions to identify PLHIV who are at high-risk for
disengaging from care, having high viral load, or death.
Using a facility-generated dataset of clients currently
accessing care at the facility, our study team will create
a list of potentially “high-risk” clients via our machine
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learning model, which will then be used by health facility
staff to recruit and enroll clients for study participation.

Phase 3

We will recruit and invite a subset of PLHIV who partici-
pated in phase 1 or 2 for participation in IDIs and will
purposively select health facility staff and HBCs who
participated in study implementation for participation
in surveys and IDIs (Table 1). Consistent with our goal
to optimize intervention strategies for wider scale-up,
if found effective, we will recruit key government stake-
holders identified as having authority over health-related
activities in study communities for participation in IDIs.

Study arms

Phase 1—Out-of-care PLHIV

Participants living in catchment areas of facilities ran-
domized to the comparison arm will receive SOC ser-
vices, which according to Tanzania’s National Guidelines
for the Management of HIV and the Ministry of Health
includes (1) HBC tracing of PLHIV who have disengaged
from primary care, (2) provision of counseling to return
to HIV care, and (3) an offer to schedule an HIV primary
care appointment on the spot. Participants living in inter-
vention facility catchment areas will receive the same
SOC HIV tracing and clinical services as comparison
participants, plus the opportunity to receive a one-time
incentive of 22,500 Tanzanian Shillings (TSH), with half
(11,250 TSH) delivered via mobile money upon enroll-
ment and half delivered after confirmation of a com-
pleted clinical visit if within 90 days of study enrollment.

Phase 2—At-risk, in-care PLHIV

Participants randomized to the comparison arm will
receive SOC HIV clinical services according to Tanza-
nia’s National Guidelines for the Management of HIV.

Table 1 Phase 3 Stakeholder Groups and Data Collection Activities Linked to Domains in the Consolidated Framework for
Implementation Research (CFIR, Damschroder, 2009). All data collection activities will occur after conclusion of enrollment for phase 1

or phase 2

Stakeholder group

Data collection approach CFIR domain(s)

Health facility staff (directors, head nurses, in-charge physicians, and other facility staff)

People living with HIV (PLHIV), disengaged from care (Phase 1) or at risk of disengagement  In-depth interviews (~20)

(Phase 2)
Home-based care providers

Government stakeholders (District AIDS Control Coordinators, Regional Medical Officers,

etc.)

Surveys (n=64)
In-depth interviews (~20)

- Inner setting

- Intervention characteristics
- Characteristics of individuals
« Process

- Intervention characteristics
- Outer setting

« Characteristics of individuals
- Intervention characteristics
« Process

In-depth interviews (~5)

In-depth interviews (~5) - Outer setting

« Process
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Viral suppression rates are expected to be high, but a
small subset of participants will have detectable viral
load (>1000 copies/ml) during the study period and will
therefore meet health facility criteria for EAC. SOC EAC
includes the standard provision of three, once-monthly,
60-min individual, counselling sessions with a trained
counselor on the clinical staff. EAC sessions focus on the
meaning of viral loads and supportive, non-judgmental
strategies to bolster adherence and visit attendance.
Participants randomized to the intervention arm will
receive the same standard HIV care services plus the
offer of up to three 22,500 TSH incentives if visit attend-
ance and attendance at each of the three adapted PKC
sessions is confirmed using a clinic-operated mHealth
system PKC, which is adapted from SOC EAC, is viral
suppression “agnostic,” focuses on potential barriers to
adherence, and is intended to address the challenges of
long-term HIV care engagement with respect and empa-
thy. It was co-created with experienced “HIV counselors”
and mental health professionals/psychologists at the
study facilities with input from PLHIV who are currently
retained in care. The resulting PKC guide covers many of
the components of EAC (e.g., stigma, mental health, cop-
ing with HIV, practical tips for success) but also includes
motivations/barriers to staying in HIV care, status dis-
closure, treatment supporter check-ins, and long-term
health goals and planning. In the three 1:1 sessions, par-
ticipants will work with the trained health facility coun-
selor to navigate barriers and create a plan to stay in care.

Randomization and masking

Phase 1—Out-of-care PLHIV

The 32 randomly selected facilities will be randomized 1:1
into either the comparison or the cash transfer interven-
tion group (n=16 health facilities/arm) using a region-
stratified, covariate-constrained randomization process
[52] to ensure that the arms are balanced on important
covariates including: geographic region (Geita, Kagera),
facility level (hospital, health center or dispensary), driv-
ing distance to a major city (kilometers), proximity to a
major road (<5 km), and log ART caseload (average per
quarter from 2021). The 32 health facilities will be rand-
omized 100,000 times. We will select the unique schemes
as the randomization space; iterations with an 12 balance
score<q=0.1 will be retained. We will check for validity
of the constrained randomization (e.g., no deterministic
allocation of clusters into arms) and ensure that there are
sufficient constrained randomizations from which to ran-
domly select a randomization scheme among remaining
iterations where there was minimal imbalance detected.
Due to the nature of the intervention, which is assigned
at the cluster level, facility staff will not be masked to
intervention assignment. However, other than the facility
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in-charge and facility Medical Directors, health facility
staff will not be informed that there are intervention and
comparison facilities in the study, and clinical staff train-
ings will be conducted separately depending on arm of
randomization. Participants will not be told during the
consent process that study procedures differ for people
living in catchment areas of intervention and comparison
facilities.

Phase 2—At-risk, in-care PLHIV

Participants will be randomized in a 1:1 ratio (n=346
PLHIV/arm, N=692 total), stratified by site, to com-
parison or intervention. We will use the ralloc function
in Stata [53] to create computer-generated random per-
muted blocks of variable size between 2, 4, 6, and 8, with
an equal allocation ratio between the two arms and strat-
ified by study clinic. At the time of enrollment, a member
of the study staff will randomize clients to the interven-
tion or comparison arm based on this pre-determined
randomization scheme. Due to the nature of the inter-
vention, study participants, study staff, and health facil-
ity staff will not be masked to intervention assignment in
Phase 2. For both phases, the study data analyst will not
be masked to intervention assignment; however, study
Principal Investigators and co-investigators will remain
masked to individual participant intervention assignment
throughout the study period. The study design is open
label so unblinding will not occur.

Assessments and data collection

Phase 1—Out-of-care PLHIV

Following enrollment HBCs will place a removable
sticker on the outside of study participant-held medi-
cal record cards to identify clients as participants in the
study. Next, study staff will register participants’ infor-
mation into the study database, including registration
of mobile money information (intervention participants
only). Upon enrollment, the system will automatically
transfer the first half of the incentive (11,250 TSH) via
mobile money to those in the intervention arm. The HBC
will explain that should they return to HIV care within
90 days of study enrollment, they will receive the second
half (11,250 TSH) of the incentive (Fig. 2).

Health facility staff will monitor participants for return
to HIV care by identifying the sticker on patient-held
medical record cards among clients presenting for HIV
care; in addition, study staff will conduct regular medi-
cal record data abstractions (Fig. 2) to assess for return to
care. If return within 90 days is confirmed, entered clini-
cal visit information will trigger the database to automat-
ically send the second half of the incentive (11,250 TSH)
to the participant. All payments will include extra funds
for transaction fees, typically<$1. All participant data
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*In months 1-9 viral load quantification will be conducted at intervals consistent with WHO and Tanzanian guidelines for monitoring HIV infection. The specimen will be drawn at the indicated interval by health facility

personnel.
*A subset of patients will be selected to take part in qualitative in-depth interviews.

AThe endline survey will be conducted upon confirmation of patient linkage status, and may occur up to 9 months following study enroliment

Intervention and
Standard of Care

Fig. 2 Phase 1 study flow diagram

Intervention only O

will be entered into the study Research Electronic Data
Capture (REDCap) database, a secure web-based applica-
tion used for data collection and management in clinical
research.

Other study procedures for participants enrolled in
phase 1 include:

(1) Baseline and endline survey (n=640): Trained
study staff will administer a structured baseline sur-
vey via phone to collect participant demographic,
socioeconomic, and clinical information. The end-
line survey will be conducted either over the phone
or at the health facility by trained study staff no ear-
lier than 6 months post enrollment and only once
linkage status has been confirmed.

(2) Medical record data abstraction: For participants
who re-engage in care, study staff will retrospec-
tively abstract data into study databases, including
appointment attendance, HIV viral load, pharmacy
dispensing, and current follow-up status.

(3) Viral load quantification: Viral load quantification
will be conducted at intervals consistent with World
Health Organization (WHO) and Tanzanian guide-
lines for monitoring HIV infection after re-engage-
ment with care (SOC in all facilities). For those
whose standard viral load draw schedule does not
include a measurement at 6 months following study
enrollment, a research viral load will be drawn. All
collection, processing and analysis of blood samples
will be conducted by local Tanzanian trained health
workers and lab technicians. Specimens will be
drawn by health facility personnel and transported

to the hospital laboratory and/or regional hub,
checked for quality, assigned barcodes, entered into
the laboratory database, and centrifuged to retrieve
plasma. Plasma will be stored and transported
biweekly to testing laboratories, and results of test-
ing will be made available within 2 days of sample
arrival at the laboratory.

(4) Primary outcome measurement: We will assess the
primary outcome of viral suppression 6 months
after study enrollment. Those not on ART or with
virologic failure (>1000 copies/ml), or those who
have died will be classified as not having the pri-
mary outcome. If there is no evidence of a docu-
mented HIV care visit in the participant’s medical
record at any facility by 6 months after study enroll-
ment, we will follow tracing procedures to confirm
whether the individual is out of care, and if so, he/
she will be classified as not in care, and not virally
suppressed.

Phase 2—At-risk, in-care PLHIV

All participants will be enrolled in a clinic-operated
mHealth system and asked to scan their fingerprint to
register into the system (Fig. 3). Intervention partici-
pants will also provide their mobile money information
for registration and will complete the first PKC session
ideally on the day of enrollment. Participants in both
arms will be asked to scan into the mHealth system using
their fingerprint or their medical record identification
number after attending all clinical visits following enroll-
ment. Those attending PKC and the subset of control
participants enrolled in EAC will also scan in after the
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Participant tracing and viral load
quantification®

[ Enroliment visit

|| Month 2 || Month 3 || Month 6 || Month 12 |

LTFU=Lost to follow-up; TSH=Tanzanian Shillings

Dashed outside lines indicate activity is performed by research study staff. Solid lines indicate activity is routine or is performed by routine clinical staff.

*The first payment will occur at enroliment; if participants attend their first adherence counselling on the day of enroliment, they will receive the full amount of the first transfer, if they would prefer to return
to the clinic for their first adherence session, the will receive half of their transfer upon enrollment and the other half after completing the first adherence counselling session.

**Incentive 2 and 3 are payable upon visit attendance and attendance of the two remaining enhanced adherence counselling sessions

XIn months 1-12 viral load quantification will be conducted at intervals consistent with WHO and Tanzanian guidelines for monitoring HIV infection. The specimen will be drawn at the indicated interval by

health facility personnel.
*A subset of patients will be selected to take part in qualitative in-depth interviews.

Intervention and Intervention onl
Standard of Care v

Fig. 3 Phase 2 study flow diagram

conclusion of each session. For intervention participants
only, receipt of each 22,500 TSH incentive is conditional
upon confirmation of visit attendance and completion
of each PKC session, which will be sent automatically
through the mHealth system. Each payment will include
extra funds for transaction fees. All participant data will
be entered into the study REDCap database.

Other study procedures for participants enrolled in
phase 2 of RKPK are as follows:

(1) Baseline, midline and endline surveys: Trained
study staff will administer a baseline survey on
the same day as enrollment, typically at the health
facility. Approximately 6 and 12 months follow-
ing enrollment, trained study staff will administer
a structured midline and endline questionnaire,
either over the phone or at the health facility.

(2) Viral load quantification: Viral load quantification
will be conducted per SOC procedures by health
facility staff and at intervals consistent with WHO
and Tanzanian guidelines for monitoring HIV
infection. All collection, processing, and analysis
of blood samples will follow the same process as
the samples collected in Phase 1. For those whose
standard viral load draw schedule does not include
a draw at 12 months following study enrollment, a
research viral load will be drawn. Six-month viral
load (study secondary outcome) data collection will
follow a similar procedure.

(3) Enhanced tracing: At endline only, study staft will
use enhanced routine tracing procedures according
to national guidelines with additional robust trac-
ing using the same “gold-standard” tracing meth-
ods (>3 tracing attempts using multiple methods)
to investigate all potentially LTFU clients, confirm
“silent transfers” (those who transfer to new facili-
ties without notification of the prior facility) and
deaths, and refer clients to health facilities where
missing plasma specimens can be collected for viral
load quantification.

(4) Primary outcome measurement: Viral suppression
will be assessed 12 months after enrollment. Those
not on ART or with virologic failure or those who
have died will be classified as not having the pri-
mary outcome. Among those with no evidence of
an HIV care visit to any facility by 12 months after
study enrollment, we will follow tracing procedures
to confirm if they are out of care, and if so, he/she
will be classified as not in care, and not virally sup-
pressed.

Phase 3

Phase 3 will commence after the conclusion of phases 1
and 2 and will include IDIs with PLHIV who participated
in phase 1 or 2, clinical staff at phase 1 and 2 health facili-
ties, HBC providers at phase 1 health facilities, and gov-
ernment stakeholders such as Regional or District AIDS
Control Coordinators and RMOs. We will also conduct
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surveys with health facility staff and HBCs at phase 1 and
2 health facilities.

This trial does not involve collecting biological speci-
mens for storage.

Power and sample size

Sample size for phase 1 was calculated to estimate the
effectiveness of the incentive strategy for improving
the proportion of PLHIV with suppression viral load at
6 months. We used estimates of 6-month viral suppres-
sion extrapolated from retention rates in our local stud-
ies [33, 37, 42] and viral suppression rates among PLHIV
on ART [54] and an intracluster correlation coefficient of
0.01 [55]. We estimated that 72% of out-of-care PLHIV
will return to care by 6 months after HBC contact alone,
and in Tanzania, 92% of PLHIV on ART have viral sup-
pression [54]. Thus, we estimate that 66% of PLHIV who
are out of care at study initiation and in the comparison
arm will have viral suppression at 6 months. With these
estimates, we will have 80% power to detect a minimum
detectable effect of 11 percentage points as an absolute
increase in the percent of PLHIV with viral suppression
at 6 months with 320 participants per arm (n=640 total,
20 PLHIV/facility). This corresponds to 77% with viral
suppression in the intervention arm, a clinically mean-
ingful effect size similar to the pilot. Because attrition is
part of the primary outcome, we will not inflate the sam-
ple size for LTFU.

Phase 2 will include 692 PLHIV. We estimate that 70%
of PLHIV in the comparison group will achieve viral sup-
pression at 12 months [33, 37]. Thus, we will have 80%
power with a two-sided type I error of 0.05 to detect a
relationship between the intervention and primary out-
come if the proportion with viral suppression in the
intervention group is at least 80% and 294 clients per
group are enrolled. Adjusting for 15% LTFU, we will
enroll 346 PLHIV per arm (n=692 overall). Note that
since we finalized the study protocol originally conducted
our power calculations, the effectiveness of the newest
first-line ART regimen containing dolutegravir (DTG)
on durable viral suppression has become increasingly
evident in several large cohort studies in sub-Saharan
Africa. DTG-based regimens achieve higher rates of viral
suppression compared to efavirenz-based regimens and
are now recommended by WHO as the preferred HIV
treatment option in all populations. Thus, we suspect
that our original estimate of 70% viral suppression in the
control group at 12 months may be low, although esti-
mates of viral suppression among our subgroup of “high-
risk” PLHIV on DTG-based regimens are unavailable;
repeating our power calculations to account for a variety
of possible ranges reveals that we are well powered for
a variety of scenarios for what may occur in the control
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arm. For example, if viral suppression in the control arm
were as high as 85% at 12 months, with our current sam-
ple size of 692, we retain at least 80% power to detect a
9 percentage-point difference between intervention and
control participants. The expected number of partici-
pants proposed for phase 3 activities were based on pre-
vious studies where we have reached theme saturation
emerging with interviews with PLHIV related to study
implementation.

Statistical analysis

All primary and secondary outcomes are pre-registered
and included in the trial statistical analysis plan (Clinical-
Trials.gov; Open Science Framework). For phase 1, our
primary, intent-to-treat (ITT) analysis of 6-month viral
suppression will be a cluster-based permutation test on
the individual-level outcome data, which accounts for
clustering within the health facility. Multiple imputation
will be used for all missing viral load data for those who
re-linked to care but do not have a viral load quantified in
our pre-specified assessment window. We will also con-
struct a regression model to derive an RD with a 95% CI.
For phase 2, the primary ITT analysis of 12-month viral
suppression will be examined by study group using a gen-
eralized estimating equation that accounts for clustering
within facility and adjusted for health facility, and will be
expressed as a RD and 95% CI. For both phase 1 and 2
primary analyses, multiple imputation will be used for
outcomes with>5% missing and for covariates if 5% or
more records have missing covariates and would there-
fore be excluded from adjusted analyses.

We will follow similar procedures as our primary out-
come analysis described above for all secondary out-
come proportions (Table 2: Secondary outcomes). For
both phases 1 and 2, secondary analyses include assess-
ing primary outcome data in complete case analyses that
do not impute for missing outcome or covariate data. We
will assess for heterogeneity in primary and secondary
outcomes by facility characteristics, such as geographic
region and facility size, and client characteristics, includ-
ing sex, age, viral suppression at enrollment, and time out
of HIV care (phase 1 only). Additionally, we will employ
causal inference methods to estimate per-protocol esti-
mands for phase 1 and 2 primary outcomes. Other trial
outcomes include data from participant surveys and
include assessments of food security, physical, sexual,
and mental health, violence, participation in the labor
force, household characteristics, and cash incentive usage
(Table 2: Survey outcomes).

Phase 3 provider survey data will be summarized using
descriptive statistics. Qualitative data analysis will be
conducted using Dedoose software and will be based on
the CFIR domains which will inform the initial coding
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Table 2 Trial secondary outcomes and survey outcomes

Outcome Phase 1 Phase 2

Secondary outcomes
Proportion with HIV viral suppression 12 months after enrollment X
Proportion with durable HIV viral suppression 12 months after enroliment X X
Appointment attendance X X
Cumulative incidence of mortality at 12 months after enrollment X X
Cumulative incidence of viral suppression at 12 months after enrollment X X
Proportion retained in HIV care at 6 months after enrollment X X
Proportion retained in HIV care at 12 months after enrollment X X
Time to re-linkage to HIV care X
Cumulative incidence of re-linkage to HIV care 12 months after enrollment X

Survey outcomes
Food security X X
Physical, sexual, mental health X X
Intimate partner violence/non-partner violence X X
Participation in the labor force X X
Spending and welfare X X
Incentive usage X X

framework. Qualitative data analysis will follow an open-
coding approach [56, 57] and will be based on research
questions and study aims. Concepts will be grouped into
themes by CFIR domain and will be summarized in an
analytic theme matrix.

Oversight and monitoring

The University of California, Berkeley, and Health for
a Prosperous Nation (HPON), a Tanzania-based non-
governmental organization with expertise in HIV pre-
vention and care that works in partnership with the
Tanzanian Ministry of Health and the National AIDS
Control Programme, are responsible for the study
design of this trial. The co-Principal Investigators are
Dr. Amon Sabasaba (HPON) and Dr. Sandra McCoy
(University of California, Berkeley) and are responsible
for study supervision. Local oversight of the trial imple-
mentation is provided by HPON. This includes a dedi-
cated study coordinator who supervises local project
personnel including two regional managers (one per
region) and research assistant support staff responsible
for day-to-day data collection activities and monthly
health facility site visits. Recruitment and enrollment
targets are regularly monitored by the study coordina-
tor, the regional managers, and the study data analyst,
who is based at the University of California, Berkeley
and supervised by Dr. McCoy. The study coordinator
and the study data analyst are responsible for facilitat-
ing biweekly team project meetings that include the
study Principal Investigators and include an overview of

trial conduct and progress towards study goals. Trained
HBC staff are primarily responsible for identifying
potential participants for Phase 1 of the study, confirm-
ing trial eligibility criteria, and for ascertaining consent
for study participation. Phase 2 of the trial first consists
of generation of the high-risk list, which is completed
by our biostatistician team at University of California,
Berkeley. This list is then shared with the HPON study
staff, who work with dedicated health facility staff who
are trained to use the list to recruit and enroll clients
for study participation.

Composition of the data monitoring committee, its role

and reporting structure

The study includes an independent Data and Safety
Monitoring Board (DSMB) and a Data and Safety Mon-
itoring Plan. The DSMB provides oversight of patient
safety, adverse events, any study changes, and study
data quality/integrity and its three voting members
were chosen based on their biostatistical knowledge,
expertise with the content area, and lack of conflicts
of interest. DSMB meetings are held at least once per
year; additional meetings are held at the discretion of
the DSMB chairperson. A written report is generated
by the study data analyst and shared prior to meetings
with DSMB members for review. Meetings consist of an
open session, where the report is reviewed, study pro-
gress is discussed, and any new conflicts of interest are
declared, and a closed session, where the three voting
members vote on continuation of the trial.
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Dissemination plans

Trial results will be communicated to key stakehold-
ers through dissemination meetings and to participating
health centers using language-appropriate information
sheets. Investigators will present results at relevant con-
ferences and submit manuscript(s) to peer-reviewed jour-
nals. Public access to the participant-level dataset of main
trial results and statistical code will be made available via
the trial registration profiles on ClinicalTrials.gov and
Open Science Framework.

Discussion

Renewed attention to the development of innova-
tive strategies to improve lifelong retention in care
among PLHIV is urgently needed to reach the ambi-
tious UNAIDS “95-95-95” targets for ending the AIDS
epidemic by 2030. In this type 1 effectiveness-imple-
mentation trial, we will evaluate an evidence-based
implementation strategy—conditional economic incen-
tives—adapted for two types of PLHIV: those out-of-care
and those predicted to be at risk of disengagement using
a novel, machine learning-guided approach.

In keeping with a hybrid effectiveness-implementation
study design, the RKPK study aims to collect a blend of
effectiveness and implementation outcomes to provide
better and more actionable public health information for
national decision and policymakers. Our study design
considered other key elements that would promote ease
of potential future scale-up of these strategies in Tanza-
nia and beyond. First, the cluster randomized design of
phase 1 of the study will allow us to understand whether
there is heterogeneity of the economic incentive strat-
egy implementation across health facilities and regions,
providing key insights into how differential implemen-
tation may impact outcomes. Aside from surveys and
interviews with a subset of participants, study staff have
limited interaction with PLHIV in phase 1. By emulat-
ing usual care conditions, we aim to establish if strategy
implementation is possible in routine settings and will
help us to build the case for inclusion in the national
strategy, if effective.

Phase 2 is also highly pragmatic in its utilization of
routinely collected demographic, visit, and laboratory
data captured in the EMR as predictors in our machine
learning model. The proof of concept for this approach
was shown to have 72.3% accuracy in predicting risk of
disengagement among 178 PLHIV in Tanzania [58] and
recently others have had similar success in correctly clas-
sifying in-care PLHIV at risk of disengaging in Ethiopia,
Mozambique, and South Africa [59, 60]. Phase 2 aims
to add to this small but growing body of evidence dem-
onstrating that routine data can be effectively and accu-
rately leveraged for use in predictive models to identify
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those at risk of poor clinical outcomes. We will iterate
upon these successes by being the first to test whether
this approach can be harnessed to proactively direct lim-
ited resources to those who may need it the most, and
ultimately improve retention in care above and beyond
SOC HIV services.

Our proposed study is innovative in several other ways.
Economic incentives, which have been shown to be effec-
tive for an array of health outcomes including linkage and
retention among ART initiates [23, 24] are a powerful yet
understudied tool for improving these same outcomes
among out-of-care and at-risk PLHIV. At the study’s end,
we will have added to the evidence base demonstrat-
ing their use for improving lifelong retention in these
two important subpopulations of PLHIV, a key research
priority in sub-Saharan Africa broadly [22] and central
to Tanzania’s strategy for controlling HIV specifically.
In phase 2, we will build upon our experience in prior
studies and implement a clinic-run mHealth system to
distribute cash transfers for the improvement of patient
retention in care [61]. By leveraging the widespread use
of mobile money services in sub-Saharan Africa [62]
with the usage of biometric (fingerprint) scanning, we
provide a simple and reliable mechanism for cash trans-
fer distribution that would be feasible to implement at
scale [61]. Finally, our implementation strategy appro-
priately applies principles from behavioral economics
and economic theory to influence care-seeking behav-
iors. In phase 1, we will examine a primarily behavioral
economic intervention: a one-time “nudge” to return to
HIV care, designed to help PLHIV to overcome present-
biased preferences. In phase 2, we will have evidence
demonstrating the impact of a longer incentive strategy
designed to both impart habit formation as well as help
to overcome structural barriers (e.g., costs) of HIV care.
Together, these principles explain the potential of our
approach to achieve both short- and long-term impact
among out-of-care and at-risk PLHIV.

In order to reach the “95-95-95” goals by 2030, strat-
egies that acknowledge the reality that retention in HIV
care is a dynamic, lifelong process that necessitates sup-
port at different phases are needed. Findings from the
intervention strategies implemented in phases 1 and 2 of
this study, which incorporated key principles of imple-
mentation science, behavioral economics, and economic
theory, will add critical evidence to the scant literature
describing the utility of economic incentives for improv-
ing re-engagement and retention among the subpopu-
lation of PLHIV who struggle with continuity of care.
Results from our mixed methods evaluation will identify
key barriers and facilitators to strategy implementation.
Together, findings from the three phases of the RKPK
study will inform possible adaptation and scale-up of
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these intervention strategies into the national strategy,
which increasingly includes economic support programs
and investments in machine learning and data science for
health [63-65].

Trial status
Protocol version/date: Version 1.4, June 8, 2023.
Date recruitment start (Phase 1): July 25, 2022.
Anticipated end of recruitment (Phase 1): December
2023.
Date recruitment start (Phase 2): Not yet recruiting.
Anticipated end of recruitment (Phase 2): September
2024.
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ART Antiretroviral therapy

CFIR Consolidated Framework for Implementation Research
DTG Dolutegravir

EAC Enhanced Adherence Counselling

EMR Electronic Medical Record

HBC Home-based care

DI In-depth interview

mr Intent-to-treat

LTFU Lost to follow-up

PEPFAR  President’s Emergency Plan for AIDS Relief
PKC Pamoja Kundini Counselling

PLHIV People living with HIV

RD Risk difference

REDCap  Research Electronic Data Capture

RKPK Rudi Kundini, Pamoja Kundini
RMO Regional Medical Officer
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WHO World Health Organization

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513063-024-07960-x.

Additional file 1. SPIRIT 2013 Checklist: Recommended items to address
in a clinical trial protocol and related documents

Acknowledgements

We are grateful to the administration, staff, and patients at the participating
health facilities for their time and participation. We also thank Health for a
Prosperous Nation (HPON), Management and Development for Health (MDH),
and Rasello for their partnership and for supporting the study.

Authors’ contributions

LJP, NU, NM, PFJ, WHD, JW, AS, and Sl conceptualized of the study. JLK, LJP,
MM, AS, and SI designed the study protocol. JLK, LJP, and MM participated in
the coordination of the study. JW contributed to the design and implementa-
tion of the machine learning algorithm. WDH advised on the economic and
behavioral economic theories that guided study design. AS and Sl oversee all
study activities. All authors read and approved the final manuscript.

Page 12 of 14

Funding
This study is supported by a grant from the US National Institutes of Health
(NIH): NIH NIMH TROTMH125746 (SM).

Availability of data and materials
The datasets during and/or analyzed during the current study available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study was approved by the University of California Berkeley Human
Research Protection Program and the National Institute of Medical Research
(NIMR) in Tanzania. All participants will provide informed consent in their
preferred language to participate in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Division of Epidemiology, School of Public Health, University of Califor-

nia, Berkeley, CA, USA. “Division of Pulmonary and Critical Care Medicine

and Center for Tuberculosis, University of California San Francisco, San Fran-
cisco, CA, USA. *Health for a Prosperous Nation, Dar Es Salaam, Tanzania. *Man-
agement and Development for Health, Dar Es Salaam, Tanzania. *Rasello, Dar
Es Salaam, Tanzania. °Ministry of Health, Dodoma, Tanzania. / Division of Health
Policy and Management, School of Public Health, University of California,
Berkeley, USA. ®Division of Biostatistics, School of Public Health, University

of California, Berkeley, CA, USA.

Received: 9 October 2023 Accepted: 31 January 2024
Published online: 10 February 2024

References

1. Fact Sheet - World AIDS Day 2021. UNAIDS; 2021.

2. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumar-
asamy N, et al. Prevention of HIV-1 infection with early antiretroviral
therapy. N Engl J Med. 2011,365(6):493-505.

3. World Health Organization, Guideline on when to start antiretroviral
therapy and on pre-exposure prophylaxis for HIV. 2015.

4. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumar-
asamy N, et al. Antiretroviral Therapy for the Prevention of HIV-1 Transmis-
sion. N Engl J Med. 2016;375(9):830-9.

5. UNAIDS. Understanding Fast-Track: Accelerating Action to End the AIDS
Epidemic by 2030. Geneva, Switzerland: UNAIDS; 2015.

6. UNAIDS Data 2021. Geneva, Switzerland: Joint United Nations Pro-
gramme on HIV/AIDS; 2021.

7. Haas AD, Zaniewski E, Anderegg N, Ford N, Fox MP, Vinikoor M, et al.
Retention and mortality on antiretroviral therapy in sub-Saharan Africa:
collaborative analyses of HIV treatment programmes. J Int AIDS Soc 2018
(2). Available from:https://www.ncbinlm.nih.gov/pubmed/29479867.

8. Bukenya D, Mayanja BN, Nakamanya S, Muhumuza R, Seeley J. What
causes non-adherence among some individuals on long term antiretro-
viral therapy? Experiences of individuals with poor viral suppression in
Uganda. AIDS Res Ther. 2019;16(1):2.

9. Mudasiru O, Hemono R, Mnyippembe A, Hassan K, Njau P, McCoy S. Bar-
riers and Facilitators to Antiretroviral Therapy in Northern Tanzania in the
Era of Test and Treat In Review; 2021 [cited 2024] Available from:https.//
www.researchsquare.com/article/rs-143817/v1.

10. Czaicki NL, Mnyippembe A, Blodgett M, Njau P, McCoy SI. It helps me live,
sends my children to school, and feeds me: a qualitative study of how
food and cash incentives may improve adherence to treatment and care
among adults living with HIV in Tanzania. AIDS Care. 2017;7:876-84.


https://doi.org/10.1186/s13063-024-07960-x
https://doi.org/10.1186/s13063-024-07960-x
https://www.ncbi.nlm.nih.gov/pubmed/29479867
https://www.researchsquare.com/article/rs-143817/v1
https://www.researchsquare.com/article/rs-143817/v1

Kadota et al. Trials

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

(2024) 25:114

. Czaicki NL, Dow WH, Njau PF, McCoy SI. Do incentives undermine

intrinsic motivation? Increases in intrinsic motivation within an incentive-
based intervention for people living with HIV in Tanzania. PLoS One.
2018;13(6):e0196616.

Young S, Wheeler AC, McCoy SI, Weiser SD. A review of the role of food
insecurity in adherence to care and treatment among adult and pediatric
populations living with HIV and AIDS. AIDS Behav. 2014;Suppl 5:S505-15.
Singer AW, Weiser SD, McCoy SI. Does Food Insecurity Undermine
Adherence to Antiretroviral Therapy? A Systematic Review AIDS Behav.
2015;8:1510-26.

Ware NC, Wyatt MA, Geng EH, Kaaya SF, Agbaji OO, Muyindike WR,

et al. Toward an understanding of disengagement from HIV treat-

ment and care in sub-Saharan Africa: a qualitative study. PLoS Med. 4
2013;10(1):21001369; discussion e1001369.

Claborn KR, Meier E, Miller MB, Leffingwell TR. A systematic review of
treatment fatigue among HIV-infected patients prescribed antiretroviral
therapy. Psychol Health Med. 2015;20(3):255-65.

Jose S, Delpech V, Howarth A, Burns F, Hill T, Porter K, et al. A continuum
of HIV care describing mortality and loss to follow-up: a longitudinal
cohort study. Lancet HIV. 2018;6:e301-8.

Mugavero MJ. Elements of the HIV Care Continuum: Improving Engage-
ment and Retention in Care. Top Antivir Med. 2016;24(3):115-9.

Geng EH, Holmes CB, Moshabela M, Sikazwe |, Petersen ML. Personalized
public health: An implementation research agenda for the HIV response
and beyond. PLoS Med. 2019;12:21003020.

Aarthi Rao, Sandra McCoy. Fostering behavior change for better health.
2015. Available from:https://ssir.org/articles/entry/fostering_behavior_
change_for_better_health.

Mody A, Eshun-Wilson |, Sikombe K, Schwartz SR, Beres LK, Simbeza S,

et al. Longitudinal engagement trajectories and risk of death among new
ART starters in Zambia: A group-based multi-trajectory analysis. PLoS
Med. 2019;10:21002959.

Czaicki NL, Holmes CB, Sikazwe |, Bolton C, Savory T, Wa Mwanza M, et al.
Nonadherence to antiretroviral therapy among HIV-infected patients in
Zambia is concentrated among a minority of patients and is highly vari-
able across clinics. AIDS. 2017;31(5):689-96.

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;1:e25218.

McCoy SI. Incentives and other behavioral economic approaches to bol-
ster HIV prevention & care: State of the science. 24th International AIDS
Conference AIDS 2022; Montreal, Canada.

Kelly N, Maokola W, Mudasiru O, McCoy SI. Interventions to Improve Link-
age to HIV Care in the Era of “Treat All"in Sub-Saharan Africa: a Systematic
Review. Curr HIV/AIDS Rep. 2019;4:292-303.

Galarraga O, Genberg BL, Martin RA, Barton Laws M, Wilson IB. Condi-
tional economic incentives to improve HIV treatment adherence: litera-
ture review and theoretical considerations. AIDS Behav. 2013;7:2283-92.
Galarraga O, Sosa-Rubi SG. Conditional economic incentives to improve
HIV prevention and treatment in low-income and middle-income coun-
tries. Lancet HIV. 2019;10:e705-14.

Talisuna-Alamo S, Colebunders R, Ouma J, Sunday P, Ekoru K, Laga M,

et al. Socioeconomic support reduces nonretention in a comprehensive,
community-based antiretroviral therapy program in Uganda. J Acquir
Immune Defic Syndr. 2012;59(4):e52-9.

Yotebieng M, Thirumurthy H, Moracco KE, Edmonds A, Tabala M,
Kawende B, et al. Conditional Cash Transfers to Increase Retention in
PMTCT Care, Antiretroviral Adherence, and Postpartum Virological Sup-
pression: A Randomized Controlled Trial. J Acquir Immune Defic Syndr.
2016;72(Suppl 2):5124-9.

El-Sadr WM, Donnell D, Beauchamp G, Hall HI, Torian LV, Zingman B, et al.
Financial Incentives for Linkage to Care and Viral Suppression Among
HIV-Positive Patients: A Randomized Clinical Trial (HPTN 065). JAMA Intern
Med. 2017;177(8):1083-92.

Thirumurthy H, Ndyabakira A, Marson K, Emperador D, Kamya M, Havlir D,
et al. Financial incentives for achieving and maintaining viral suppres-
sion among HIV-positive adults in Uganda: a randomised controlled trial.
Lancet HIV. 2019;3:e155-63.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

Page 13 of 14

Linnemayr S, Stecher C, Mukasa B. Behavioral economic incentives to
improve adherence to antiretroviral medication. AIDS. 2017;31(5):719-26.
Solomon SS, Srikrishnan AK, Vasudevan CK, Anand S, Kumar MS, Bal-
akrishnan P, et al. Voucher incentives improve linkage to and retention

in care among HIV-infected drug users in Chennai. India Clin Infect Dis.
2014,59(4):589-95.

McCoy SI, Njau PF, Fahey C, Kapologwe N, Kadiyala S, Jewell NP, et al. Cash
vs. food assistance to improve adherence to antiretroviral therapy among
HIV-infected adults in Tanzania. AIDS. 2017;31(6):815-25.

Roger A. Microeconomics. 13th edition. Mason, OH: Cengage; 2017.
Thaler RH, Sunstein CR. Nudge: Improving Decisions About Health,
Wealth, and Happiness. New Haven: Yale University Press; 2008.

Deci EL, Ryan RM. Facilitating optimal motivation and psychological
well-being across life's domains. Canadian Psychology / Psychologie
canadienne. 2008;49(1):14-23.

Fahey CA, Njau PF, Katabaro E, Mfaume RS, Ulenga N, Mwenda N, et al.
Financial incentives to promote retention in care and viral suppression in
adults with HIV initiating antiretroviral therapy in Tanzania: a three-arm
randomised controlled trial. Lancet HIV. 2020;11:e762-71.

Packel L, Fahey C, Njau P McCoy SI. Implementation Science Using
Proctor’s Framework and an Adaptation of the Multiphase Optimization
Strategy: Optimizing a Financial Incentive Intervention for HIV Treatment
Adherence in Tanzania. J Acquir Immune Defic Syndr. 2019;82(Suppl
3):S332-8.

PEPFAR. Monitoring , Evaluation , and Reporting Indicator Reference
Guide. 2019.

National Guidelines for Home Based Care Services. National AIDS Control
Programme (NACP); 2010.

National Guidelines for the Management of HIV and AIDS. Dar es Salaam,
Tanzania: National AIDS Control Programme; 2019.

Hémono R, Kelly NK, Fahey CA, Hassan K, Msasa J, Mfaume RS, et al.
Financial incentives to improve re-engagement in HIV care: results from a
randomized pilot study. AIDS Care. 2023;35(7):935-41.

Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-imple-
mentation hybrid designs: combining elements of clinical effectiveness
and implementation research to enhance public health impact. Med
Care. 2012;50(3):217-26.

Odeny TA, Padian N, Doherty MC, Baral S, Beyrer C, Ford N, et al.
Definitions of implementation science in HIV/AIDS. Lancet HIV.
2015;2(5):2178-80.

Padian NS, Holmes CB, McCoy S|, Lyerla R, Bouey PD, Goosby EP. Imple-
mentation science for the US President’s Emergency Plan for AIDS Relief
(PEPFAR). J Acquir Immune Defic Syndr. 2011;56(3):199-203.
Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC.
Fostering implementation of health services research findings into prac-
tice: a consolidated framework for advancing implementation science.
Implementation Sci. 2009;4(1):50.

O'Donoghue T, Rabin M. Doing It Now or Later. American Economic
Review. 1999;89(1):103-24.

Loewenstein G, Brennan T, Volpp KG. Asymmetric paternalism to improve
health behaviors. JAMA. 2007;298(20):2415-7.

Loewenstein G, Chater N. Putting nudges in perspective. Behav Public
Policy. 2017;1(1):26-53.

Acland D, Levy MR. Naiveté, Projection Bias, and Habit Formation in Gym
Attendance. Manage Sci. 2015;61(1):146-60.

Gardner B. A review and analysis of the use of 'habit’in understanding,
predicting and influencing health-related behaviour. Health Psychol Rev.
2015;9(3):277-95.

Moulton LH. Covariate-based constrained randomization of group-rand-
omized trials. Clin Trials. 2004;1(3):297-305.

Philip Ryan. RALLOC: Stata module to design randomized controlled trials
Boston College Department of Economics; 1997. Available from:https://
ideas.repec.org/c/boc/bocode/s319901.html.

UNAIDS Data 2020. Geneva: Joint United Nations Programme on HIV/
AIDS (UNAIDS); 2020.

Barnhart D, Hertzmark E, Liu E, Mungure E, Muya AN, Sando D, et al.
Intra-Cluster Correlation Estimates for HIV-related Outcomes from Care
and Treatment Clinics in Dar es Salaam Tanzania. Contemp Clin Trials
Commun 2016/10/22 ed. 2016;4:161-9.

Miles MB, Huberman AM. Qualitative data analysis: An expanded source-
book. Thousand Oaks, CA: Sage Publications; 1994.


https://ssir.org/articles/entry/fostering_behavior_change_for_better_health
https://ssir.org/articles/entry/fostering_behavior_change_for_better_health
https://ideas.repec.org/c/boc/bocode/s319901.html
https://ideas.repec.org/c/boc/bocode/s319901.html

Kadota et al. Trials (2024) 25:114

57.

58.

59.

60.

61.

62.

63.

64.

65.

Ulin PR, Robinson ET, EET. Qualitative methods in public health: A field
guide for applied research. John Wiley & Sons; 2012.

Fahey CA, Wei L, Njau PF, Shabani S, Kwilasa S, Maokola W, et al. Machine
learning with routine electronic medical record data to identify people
at high risk of disengagement from HIV care in Tanzania Green EP, editor.
PLOS Glob Public Health. 2022;2(9):e0000720.

Maskew M, Sharpey-Schafer K, De Voux L, Crompton T, Bor J, Rennick M,
et al. Applying machine learning and predictive modeling to retention
and viral suppression in South African HIV treatment cohorts. Sci Rep.
2022;12(1):12715.

Stockman J, Friedman J, Sundberg J, Harris E, Bailey L. Predictive Analytics
Using Machine Learning to Identify ART Clients at Health System Level
at Greatest Risk of Treatment Interruption in Mozambique and Nigeria. J
Acquir Immune Defic Syndr. 2022;90(2):154-60.

Packel L, Fahey C, Kalinjila A, Mnyippembe A, Njau P, McCoy SI. Preparing
a financial incentive program to improve retention in HIV care and viral
suppression for scale: using an implementation science framework

to evaluate an mHealth system in Tanzania. Implement Sci Commun.
2021;2(1):109.

Pew Research Center. INTERNET CONNECTIVITY SEEN AS HAVING POSI-
TIVE IMPACT ON LIFE IN SUB-SAHARAN AFRICA. Pew Research Center;
2018.

Team TCPE. CASH PLUS: An Adolescent Livelihood, Health and Well-being
Intervention as part of Tanzania's Productive Social Safety Net Program.
Florence, Italy: UNICEF, Tanzania Commission for AIDS (TACAIDS), Tanza-
nia Social Action Fund (TASAF);

TIMIZA MALENGO PROGRAMME FOR AGYW: Promising Practices Report
The Ulanga Experience. Tanzania Commission for AIDS (TACAIDS); 2020.
Office P. Tanzania’s Productive Social Safety Net: What to expect and how
to get it. Tanzanian Social Action Fund; 2016.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 14 of 14



	Rudi Kundini, Pamoja Kundini (RKPK): study protocol for a hybrid type 1 randomized effectiveness-implementation trial using data science and economic incentive strategies to strengthen the continuity of care among people living with HIV in Tanzania
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Background
	Methodsdesign
	Design
	Implementation science frameworks and theoretical models guiding intervention design
	Hybrid effectiveness-implementation trial designs
	Psychology and economic theories underlying the intervention

	Health facility eligibility and recruitment
	Participant eligibility and recruitment
	Phase 1—Out-of-care PLHIV
	Phase 2—At-risk, in-care PLHIV
	Phase 3

	Study arms
	Phase 1—Out-of-care PLHIV
	Phase 2—At-risk, in-care PLHIV

	Randomization and masking
	Phase 1—Out-of-care PLHIV
	Phase 2—At-risk, in-care PLHIV

	Assessments and data collection
	Phase 1—Out-of-care PLHIV
	Phase 2—At-risk, in-care PLHIV
	Phase 3

	Power and sample size
	Statistical analysis
	Oversight and monitoring
	Composition of the data monitoring committee, its role and reporting structure

	Dissemination plans

	Discussion
	Trial status
	Acknowledgements
	References




