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Abstract: Economic strengthening interventions are needed to support HIV outcomes among per-
sons living with HIV (PLWH). The Baton Rouge Positive Pathway Study (BRPPS), a mixed method
implementation science study, was conducted to assess key RE-AIM components tied to the provision
of conditional financial incentives among PLWH in Baton Rouge, Louisiana. Seven hundred and
eighty-one (781) PLWH enrolled at four HIV clinic sites were included in the final analyses. Partici-
pants completed an initial baseline survey, viral load test, and were contacted at 6 and 12 months
(1 month) post-enrollment for follow-up labs to monitor viral load levels. Participants received up
to USD140 in conditional financial incentives. The primary analyses assessed whether participation
in the BRPPS was associated with an increase in the proportion of participants who were: (a) engaged
in care, (b) retained in care and (c) virally suppressed at baseline to 6 and 12 months post-baseline. We
constructed a longitudinal regression model where participant-level outcomes at times t( (baseline)
and t; (6- or 12-month follow-up) were modeled as a function of time. A secondary analysis was
conducted using single-level regression to examine which baseline characteristics were associated
with the outcomes of interest at 12-month follow-up. Cost analyses were also conducted with three of
the participating clinics. Most participants identified as Black/African American (89%). Fewer than
half of participants reported that they were unemployed or made less than USD5000 annually (43%).
Over time, the proportion of participants engaged in care and retained in care significantly increased
(70% to 93% and 32% to 64%, p < 0.00). However, the proportion of virally suppressed participants
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decreased over time (59% to 34%, p < 0.00). Implementation costs across the three sites ranged from
USD17,198.05 to USD396,910.00 and were associated with between 0.37 and 1.34 HIV transmissions
averted at each site. Study findings provide promising evidence to suggest that conditional financial
incentives could help support engagement and retention in HIV care for a high need and at risk for
falling out of HIV care population.

Keywords: financial incentives; HIV care continuum; South; people living with HIV; implementation
science; RE-AIM

1. Introduction

Within the last decade, there has been increased attention on improving HIV contin-
uum of care (HCC) outcomes among persons living with HIV (PLWH) given its association
with improved morbidity and mortality as well as reductions in new HIV infections at a
population level [1-3]. A range of HIV care and treatment targets have been described
in several HIV response initiatives including the UNAIDS Fast Track cities, the National
HIV/AIDS Strategy, and the more recent Ending the HIV Epidemic Plan [4-6]. Jurisdic-
tions across the country are charged with developing community-engagement plans and
implementing evidenced-based and/or promising interventions in order to improve HCC
outcomes within highly HIV-impacted jurisdictions [7-10]. Implementation research is a
useful approach that can be utilized to better understand the strengths and limitations of
implementation strategies that are being used to improve access to HIV services, how they
can be improved in real time, their mechanism of change, and within which context they
operate to improve HCC outcomes for PLWH [11,12].

The utilization of economic strengthening approaches (e.g., financial incentives) within
HIV clinic settings may serve as a useful intervention strategy to improve HCC outcomes for
PLWH [13-15]. Financial incentives, in general, have been shown to be effective in achieving
desirable health behaviors and positive effects [16,17]. However, the specific use of financial
incentives to improve HCC outcomes (e.g., engagement in HIV care, HIV medication
adherence, and viral suppression) among PLWH has shown mixed findings [18-24]. There
have also been limited studies among highly HIV-impacted Southern populations in the
United States [18]. In addition, financial incentives may hold significant promise within
specific contexts and for specific segments of PLWH (e.g., those not consistently virally
suppressed) [19].

In 2018, the Louisiana Public Health Institute (LPHI) was awarded 3-year funding from
ViiV Healthcare to implement and evaluate a conditional financial incentive study called
the Baton Rouge Positive Pathway Study (BRPPS) within clinical settings. BRPPS, a mixed
method implementation study, utilized the Reach, Effectiveness, Adoption, Implementation,
and Maintenance (RE-AIM) framework with key implementation outcomes to guide the
study [25-27]. RE-AIM is a useful framework that provides structure to health program
impact evaluations [26]. It also focuses on contextual and setting factors, which aid in
understanding which components work well [26]. The primary aim of BRPPS was to
examine specific RE-AIM components tied to the implementation of conditional financial
incentives among PLWH in the Baton Rouge area.

The specific strategy (i.e., the utilization of conditional financial incentives) was priori-
tized and selected for implementation during a broader community brainstorming meeting
with Baton Rouge stakeholders prior to study implementation. The Baton Rouge area was
selected because of its existing implementation partner infrastructure and interest as well
as the high burden of HIV in this jurisdiction, particularly among Black/African American
individuals who are underserved and highly marginalized [28,29].

The Baton Rouge area ranks high in HIV/AIDS case rates among large United States
(US) cities and is emblematic of the disproportionate burden of HIV in the Southern
US [28,29]. In 2016, there were 238 new HIV diagnoses and more than 5000 PLWH in the
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Baton Rouge area [30]. Community partners also perceived this project as an opportunity
to improve the health of PLWH who were not receiving the full benefits of HIV services
given that of all PLWH in the metropolitan area, 4005 (79%) were engaged in HIV care and
an estimated 21% (1068) were not receiving the full benefits of HIV care and treatment [31].
The Baton Rouge area also supports access to HIV care and treatment for PLWH through a
combination of private insurance, Medicaid, and Ryan White-funded services including
the AIDS drug assistance program (ADAP) [32].

In summary, the current study builds on previous studies and knowledge with its
focus in a highly HIV-impacted Southern jurisdiction as well as among a high need and at
risk for falling out of HIV care population.

2. Methods

The study was approved by an external IRB (#18079) on 28 July 2018 and registered
with Research Registry [33]. Verbal informed consent was obtained prior to enrollment.
Participants completed a baseline (at enrollment) and follow-up survey at 12 months
(1 month) post enrollment. Participants were compensated USD50 in the form of a Visa
gift card for the initial baseline survey and viral load test. They also received USD15 for
the follow-up survey. In addition, conditional financial incentives in the form of a Visa gift
card were distributed at each of the participating HIV clinic sites to enrolled PLWH based
on the achievement of specific HCC milestones outlined in Table 1. We also specify and
report on the implementation strategy [34] in Table 2. HIV clinic staff conducted the study
assessments and administered the financial incentives.

Table 1. Description of Baton Rouge Positive Pathway Study (BRPPS) conditional financial incentives
schedule for specific HCC-related activities and outcomes among enrolled persons living with HIV.

Incentivized Events Incentive Type =~ Amount FrequenFy of Total Number Received
Incentive Amount
Completion c?f subsequent HIV laboratory Intervention USDI10 4 USD40 637 *
testing up to 4 per year
Achievement of viral suppression at Intervention USD50 1 USD50 343
6-months post-enrollment
Achievement or maintenance of viral Intervention USD50 1 USD50 349

suppression at 12-months post enrollment

* 637 received at least 1 lab test incentive, 501 received at least 2, 288 received at least 3, and 107 received 4.

In order to qualify for the study, potential participants had to: (a) have a confirmed
HIV diagnosis based on review of medical records and/or provided documents; (b) self-
report that they were living in the Baton Rouge area and did not plan to move within the
next 12 months; (c) self-report that they were at least 18 years or older; (d) report that they
were able to conduct the study in English and provide verbal consent; and (e) report at
least one additional criterion from Category A or B.

Categories A and B were informed by the participating HIV clinics and included
PLWH who were perceived as a high need population for HIV services and a population at
high risk for falling out of HIV care. The category A (n > 80% of sample) criteria consisted
of PLWH who had not been in HIV care for 8 months or more (i.e., no HIV viral load
test); or had two consecutive detectable viral load results >200 copies/mL at least 90 days
apart; or had missed 2 or more visits in the last six months prior to enrollment. Category
B (1 < 20% of sample) criteria consisted of PLWH who were newly diagnosed with HIV
more than 3 months ago and had not accessed HIV care (i.e., no HIV viral load test); or who
were at risk for falling out of care by self-reporting at least one risk factor: unstable housing,
unemployment for 3 months or more, incarceration history, and/or a recent behavioral
health condition (e.g., diagnosis and/or treatment history) within the 12 months prior
to enrollment.
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Table 2. Specification and reporting on the conditional financial incentive strategy for the BRPPS.

Domain

Strategy

Name the strategy

Conditional financial incentives

A total of USD140 was administered as Visa cards for the completion of four lab visits and achievement of

Define the strategy viral suppression measured twice during a 12-month period.
Specify the strategy
Five diverse clinics including a non-profit health care center, federally qualified health center, hospital
system, and two private practices participated in the study. Annual caseloads ranged from 200 to 1350. HIV
(a) The Actors clinic staff administered and tracked the distribution of incentives. One site had two locations. Another site
had 8 staff members involved in the study to include in-house research staff to recruit, track, and report on
participant progress. The remaining sites had 1-3 staff members dedicated to implementation.
. Confirmation of labs and viral load results, distribute financial incentive, record and document distribution
(b) The Action

of incentive, and report to the study team.

(c) Action Target

Adults living with HIV in the Baton Rouge area who are most likely to be established patients, patients who
are not in HIV care, and patients who are at risk for falling out of HIV care.

(d) Temporality Strategy occurred over a period of 12 months.
Total of USD140
USD10 per lab (maxed at 4 labs)
(e) Dose . .
USD50 viral suppression at 6 months
USD50 viral suppression at 12 months
Implementation Clinical outcomes to include improvements in linkage to medical care, retention in medical care, and

outcomes affected

viral suppression.

Justification

Baton Rouge stakeholders prioritized this strategy to pilot within HIV clinics.

We aimed to enroll 1000 participants from HIV clinic sites in the Baton Rouge area.
Diverse HIV clinics participated in the study including a non-profit health care center,
federally qualified health center, hospital system, and two private practices. Site-specific
enrollment targets were pre-determined based on each site’s capacity and service popu-
lation. All enrolled PLWH received standard of care services such as health navigation,
case management, and/or treatment adherence counseling at the participating HIV clinic
sites. Participants were recruited using flyers, via word of mouth, from clinic walk-ins, via
electronic medical records (EMR), and from existing out of care lists that were generated by
each of the HIV clinic sites. Potential participants were excluded from the study if they were
not willing or unable to provide informed consent, were currently participating in another
study focused on improving HCC outcomes, and/or were currently institutionalized (i.e.,
hospitalized or imprisoned).

BRPPS’ evaluation was guided by the RE-AIM Framework and assessed all five RE-
AIM dimensions: Reach, Effectiveness, Adoption, Implementation, and Maintenance [25,26].
We assessed seven key implementation outcomes including penetration, effectiveness,
adoption, acceptability, feasibility, cost, and sustainability, which were aligned with the
RE-AIM dimensions. They are described in Table 3. Reach (penetration) was defined as
the number of enrolled participants among the estimated number of potentially eligible
participants from the included clinics [25-27]. This dimension was assessed from the
participating clinics. The promise of effectiveness [25-27] of conditional financial incentives
was assessed using three primary outcomes: engagement in HIV care, retention in HIV care,
and viral suppression. Engagement in HIV care was defined as the proportion of established
participants who have at least one viral load test within a 12-month period (£1 month) since
enrollment [35]. Retention in HIV care was defined as the proportion of participants who
have at least 2 viral load tests at least 90 days apart within a 12-month period (£1 month)
since enrollment [35]. The baseline visit was not included in the determination of the
retention and engagement outcomes at baseline. Viral suppression was defined as the
proportion of participants who achieve a viral load result of <200 copies/mL at each
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reporting period (6 and 12 months post-enrollment) [35]. The predicted probabilities
of achieving the three HCC outcomes were obtained using the margins post-estimation
command in Stata 15 [36].

Table 3. BRPPS key implementation and RE-AIM (Reach, Effectiveness, Adoption, Implementation,

Maintenance) constructs.

Variable/Construct

Measures Sources Methods Measurement Period

Reach (penetration)

a. Setting level

Number of enrolled participants among
the estimated number of potentially
eligible participants from the
included clinics

Surveys (n = 781)
HIV clinic sites Clinical Baseline
tracking forms

Effectiveness

a. Participant level

12-months prior to
enrollment, baseline,
6 and 12 months
post enrollment

Engagement in HIV care
Retention in HIV care HIV clinic sites EMR
Viral suppression

Adoption

a. Setting level

Number of HIV clinic site that agreed to
participate in the study.
Number of HIV clinic sites that L Clinic incentive
. L HIV clinic sites .
completed data collection activities and tracking forms
distributed financial incentives.

Number of Incentives distributed

Ongoing

Implementation

a. Acceptability

Level of agreement or disagreement
with the extent to which financial
incentives can improve overall health,
improve viral load numbers, improve PLWH Surveys (n = 781) Baseline
clinic attendance, and should not be
provided to PLWH as it is something
they should already be doing

Ability to recruit enrollment targets Site

b. Feasibility (initially 1000 and then revised to coordinators E;‘gﬂérel fgt Years 1-2
800 PLWH) or delegates
¢. Cost (cost, cost Client and implementation costs at each Surveys (n = 781)
o . . . PLWH . . .
utility and cost site as well as cost-effectiveness (i.e., HIV clinic sites Micro-costing Baseline
threshold) new HIV infections averted) analysis worksheet
d. Barriers Barriers to implementation HIV clinic staff Calls Wlth site Ongoing calls
coordinators
Maintenance (sustainability)
a. Setting level Resources (e.g., funding, staff) HIV clinic sites Calls with site Ongoing calls
' & & & coordinators gomg

Legend: PLWH = Persons living with HIV; EMR = Electronic medical records.

Adoption was assessed at the setting level [25-27] and defined as follows: (1) the
number of HIV clinic sites that agreed to participate in the study; (2) the number of HIV
clinic sites that actually completed data collection activities and distributed incentives;
and (3) the percentage of participants that were virally suppressed who received their
financial incentives at 6- and 12-month follow-up which was monitored using incentive
tracking forms.

Individual-level acceptability [25-27] was assessed in the baseline survey and examined
the extent to which participants agreed or disagreed with the following four statements:
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financial incentives can improve overall health, financial incentives can improve viral
load numbers, financial incentives can improve clinic attendance, and financial incentives
should not be provided to persons living with HIV as it is something they should already
be doing. A mean acceptability score was calculated by taking the average of responses to
all four items with a range of 0 (strongly disagree) to 4 (strongly agree). Prior to calculating
the acceptability score, the fourth item was first reversed scored. Only participants who
responded to all four questions were assigned a mean acceptability score and included in
the analysis (complete case analysis).

Ongoing barriers to implementation [25-27] were qualitatively assessed and discussed
during ongoing calls with the participating clinics. Feasibility [25-27] was defined as the
extent to which all HIV clinic sites achieved their planned and/or revised enrollment
targets. Cost, cost utility and threshold analyses were assessed using an adapted micro-
costing Excel worksheet which had been utilized to conduct economic evaluations of HIV
prevention, linkage, and retention in care programs [37,38]. A consultant worked closely
with the research team to collect the planned cost data. Participating HIV clinic sites
collected cost data from their accounting records with brief telephonic support provided by
the research team to estimate the cost of program implementation from the societal and
payer perspectives.

Maintenance (sustainability) was examined at the setting level [25-27]. Maintenance
was operationalized as the extent to which a program or policy becomes institutionalized
or part of the routine organizational practices and policies [25-27]. This construct was
qualitatively assessed on the ongoing calls with the HIV clinic sites.

3. Data Analysis

Descriptive analysis was conducted to describe the sample of participants. We ex-
amined variable distributions and identified outliers and inconsistent values. Measures
of central tendency (e.g., means, medians, etc.) and frequencies to characterize the study
population. The primary design used to examine the promise of effectiveness was a
treatment-only investigation of change in HCC outcomes from pre- to post-enrollment
points in time. We assessed the extent to which participants were more or less likely to be:
(a) engaged in care, (b) retained in care, or (c) virally suppressed over time from baseline
(pre-enrollment) to follow up (6 and 12 months post-enrollment). For each of the three HCC
outcomes of interest (engagement, retention, suppression), we constructed a longitudinal
regression model where participant-level outcomes were modeled as a function of time,
with time operationalized as a continuous counter variable whose values range from 0 to 2.

A secondary analysis was conducted to assess the baseline correlates of engagement
in care, retention in care, and viral suppression at 12-month follow-up. For each outcome
of interest, we construct a series of single-level regression models, where HIV care out-
comes observed at the 12-month follow-up were regressed on a set of participant-level
characteristics observed at baseline, the baseline HIV care outcome measure, and clinic/site
controls. Independent variables included in the benchmark model were age at enrollment,
race/ethnicity, gender, relationship status, employment status, housing situation, insurance
status, site of enrollment, and enrollment category. Additional analyses were conducted
for each of the remaining, but comparatively incomplete, independent variables of interest
(i.e., sexual orientation, education, income, incarceration history, years living with HIV,
depressive symptoms, medication adherence, alcohol use, internalized HIV stigma, and
incentive acceptability) in which the benchmark set of predictors was also included in the
model as controls, and only the relationship between the additional variable and outcome
is reported. Coefficients and their corresponding p-values were used to identify which
characteristics were most associated with the HCC outcomes at 12-month follow-up while
controlling for enrollment site and the baseline HCC outcome measures.

Cost, Cost Threshold and Utility Analyses. Three clinical sites participated in the cost
analyses. The first three sites completed most of the cost data collection prior to March 2020.
Having joined late, the fourth site had not collected cost data and opted out of the cost
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analyses due to pandemic constraints. The consultant utilized standard cost analytical
methods recommended by the United States Panel on Cost- Effectiveness in Health and
Medicine [39]. The first step consisted of a cost analysis to assess the actual resources
consumed by the program, rather than estimated or planned costs. The overall cost of
the conditional financial incentive intervention was calculated by summing all resources
consumed during the timeframe for the analysis. The consultant computed the cost per
client by dividing the total costs of the intervention by the total number of participants.
Evaluation costs were excluded from the cost analysis. A threshold analysis was also
conducted to determine the number of HIV infections that would need to be averted
to make the claim that the intervention was cost saving. This threshold was computed
as [C/(T + (Q * W))]. In this formula, C = the total cost of the program (calculated by
summing the total cost of the three phases), T = lifetime medical costs averted for each HIV
transmission averted; Q = Quality adjusted life years (QALYs) and W = price that society is
willing to pay for a QALY. Based on previous studies, the lifetime cost of HIV medical care
(T) will be USD382,954 and societal cost for a QALY (W) = USD195,838.58 [40,41]. QALYS
were computed through C/W. Cost data were regionally indexed based on each clinical
site’s location.

Cost Utility Analyses. To assess cost-effectiveness, the consultant calculated “R” the cost-
utility ratio (or net cost per QALY) using the following formula: R = (C — AT)/AQ. “A”,
the number of HIV infections averted by each program, was determined by multiplying
the number of person-years of viral suppression achieved by the program by the expected
change in the estimated annual transmission rate for an individual who is not virally
suppressed vs. virally suppressed. We estimated person-years of viral suppression by
calculating the net number of participants who become virally suppressed during the
program. We used an annual transmission rate of 6.1% [42]. To estimate the total number
of QALYs saved, we assessed QALYs saved through the improved health of program
participants (Q1) by multiplying the estimated number of person-years of viral suppression
by 0.039 [43], an estimate of the number of QALYs saved from improvements in quality of
life [44]. To estimate the number of QALYs saved through averted HIV infections (Q2), we
multiplied the estimate of HIV infections averted by the program (A) by 5.83, the estimate
from the literature of the number of QALYs saved by an averted HIV infection [40]. We
summed the total number of QALYs saved by adding Q1 to Q2. We consider programs
with a cost per QALY of less than USD195,838 to be cost-effective [45].

4. Results

Demographic characteristics. Participant characteristics are described in Table 4. This
represents data from four of the five participating HIV clinic sites as study activities
were discontinued at one of the sites. The majority of participants (89%) identified as
Black/African American. Very few participants identified as Hispanic or Latinx (2%).
Roughly one-half of participants identified as male (53%), 45% as female (45%), and 2%
as transgender or non-binary. Approximately two-thirds of participants identified as
heterosexual (68%) and about one-third as gay, lesbian, bisexual, or other sexual minority
category (32%). Twenty-two (22%) percent of participants were Black men who have
sex with men (not reported in Table 4). Less than 20% of participants reported having a
primary partner. Almost all participants reported having health insurance (90%). More
than half of all participants reported earning less than USD10,000 a year (58%). Just over
one-third (37%) reported being employed either full- or part-time/occasionally at intake
and 14% reported unstable housing. In addition, 12% of participants reported a recent
history of incarceration. Nearly all participants reported living with HIV for at least one
year at baseline (91%), a small portion (9%) reported a more recent diagnosis (Table 4).
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Table 4. Baseline Demographic, Psychosocial, and Behavioral Characteristics of Study Participants
enrolled in the BRPPS from four HIV clinics, Baton Rouge, LA (1 = 781).

Characteristic (n) n (%)

Age (n =777)

Mean (standard deviation) 424 (12.2)
Race (n =769)

Black/ African American 686 (89.2)

White 63 (8.2)

Other 12 (1.6)

Multiracial 8 (1.0)
Ethnicity (n = 761)

Hispanic/Latinx 12 (1.6)
Gender (n = 775)

Male 412 (53.2)

Female 347 (44.8)

Transgender/non-binary 16 (2.1)
Sexual orientation (1 = 738)

Heterosexual or straight 500 (67.8)

Gay, lesbian, bisexual, or other same sex/fluid category 238 (32.2)
Relationship status (1 = 777)

Has primary partner 135 (17.4)
Education level (n = 748)

Less than high school degree 245 (32.8)

High school degree, GED, or some college 398 (53.2)

Postsecondary degree (Associate’s, Bachelor’s, Master’s, or higher) 105 (14)
Employment status (n = 777)

Unemployed 331 (42.6)

Employed full-time, part-time, or occasionally 290 (37.3)

Disabled 121 (15.6)

Other 35 (4.5)
Annual income (n = 642)

Less than USD5000 273 (42.5)

USD5000-9999 99 (15.4)

USD10,000-14,999 76 (11.8)

USD15,000-19,999 45 (7.0)

USD20,000 or more 149 (23.2)
Housing status (n = 777)

Has unstable housing 105 (13.5)
Incarceration history (n = 768)

Recently incarcerated 90 (11.7)
Health Insurance (n = 756)

Yes 678 (89.7)
Enrollment Category (n = 777)

Category A eligible 451 (58)

Category B eligible 326 (42)
Internalized HIV Stigma (n = 717)

Score (standard deviation) 4.6 (0.5)
Self-reported Medication Adherence (1 = 619)

Score (standard deviation) 11.8 (3.6)

Acceptability of Financial Incentives (1 = 631)
Mean (standard deviation) 2.5 (1.0)
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Table 4. Cont.

Characteristic (n) n (%)

Hazardous Alcohol Use (n = 684)

Men (n = 370) 119 (32)

Women (n = 300) 88 (29)

Transgender individuals (n = 14) 1(7)
Depressive Symptoms (1 = 661)

Score (standard deviation) 7.2(7.1)
Years living with HIV (n = 727)

Less than 1 year 62 (8.5)

1to 5 years 178 (24)

More than 5 years 487 (67)
HIV care outcomes at enrollment (1 = 781)

Engaged in care 548 (70)

Retained in care 326 (42)

Virally suppressed 485 (62)

Psychosocial and Behavioral characteristics. These characteristics are reported in Table 4.
Approximately one-third of cis-gender male participants reported hazardous alcohol use
(i.e., >4 points), while 29% of cis-gender female participants reported hazardous alcohol use
(i.e., >3 points) based on the AUDIT-C alcohol consumption scale [46]. Seven percent (7%)
of gender minority participants reported hazardous alcohol use (i.e., >3 points) based on
the AUDIT-C alcohol consumption scale using the recommended cutoff score of 3 to predict
alcohol dependence symptoms or consequences for gender minority individuals [47].
Participants reported mild depressive symptoms based on the Patient Health Questionnaire
(PHQ)-9 [48] at intake (7.2 out of 24). Participants self-reported good HIV medication
adherence (score of 11.8 out of 16) based on the CASE Adherence Index [49] and high levels
of internalized HIV stigma (score of 4.6 out of 5) based on an adapted internalized HIV
stigma scale [50]. Most participants were engaged in care (70%) and virally suppressed
(62%) at enrollment with less than half (42%) meeting the retained in care definition.

Reach. Participants were recruited from five HIV clinics in the Baton Rouge area. The
study initially aimed to enroll 1000 participants but this target was reduced to 800 due to
the late start date attributed to delays in obtaining initial IRB approval. Eight hundred
and sixteen (816) of an estimated 1950 potentially eligible participants were enrolled in the
BRPPS from August 2018 through October 2019. However, study activities were discontin-
ued at one site due to challenges associated with retrieving study data, and information
from 35 participants enrolled at that site were excluded from the final analyses. Thus,
781 enrolled participants from the remaining four sites were included in the final analyses.

Promise of Effectiveness. The predicted probabilities of achieving the three HCC out-
comes of interest over time are shown in Figure 1. Results from the longitudinal models
suggest that the proportion of participants who engaged in HIV care significantly increased
over the course of the study from 70% at baseline to 85% at 6-month and eventually to 93%
at 12-month follow-up (r = 1.28, SE = 0.11, p < 0.00). Rates of retention in HIV care also
significantly increased over the course of the study. At baseline, fewer than one-third (32%)
of participants were retained in care with retention increasing to 48% at 6-month follow-up
and then to 64% at 12-month follow-up (r = 0.75, SE = 0.06, p < 0.00). However, the propor-
tion of participants who were virally suppressed decreased over time. At baseline, 59% of
participants were virally suppressed. At 6-month follow-up, that number decreased to 47%
and eventually to 34% at 12-month follow-up (r = —0.65, SE = 0.07, p < 0.00).
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Figure 1. Predictive probability of achieving the three HIV care outcomes of interest over time, BRPPS,
Baton Rouge, LA.

As shown in Table 5, after controlling for baseline HCC outcomes and site, we found
few statistically significant relationships between the baseline covariates and HCC out-
comes at 12-month follow-up. Age at intake was positively and significantly associated
with two HCC outcomes (i.e., retention [p = 0.001] and viral suppression [p = 0.029]) at
12-month follow-up, suggesting that older participants were more likely to be retained in
care or virally suppressed compared with younger participants. Enrollment site estimates
showed that participants enrolled at Site D were significantly less likely to be engaged in
HIV care at 12-month follow-up (r = -1.84 (0.72), p = 0.011). Participants with unstable
housing were less likely to be engaged in care compared with participants with stable
housing (p = 0.051) and those enrolled under Category A were less likely to be retained in
care (p = 0.053) or virally suppressed (p = 0.005) compared with those enrolled under Cate-
gory B. Persons diagnosed with HIV less than a year prior to enrollment were significantly
more likely to be retained in care and virally suppressed (p = 0.049 and 0.011, respectively)
compared with participants who had been living with HIV for 5 or more years.

Interestingly, health insurance status was not associated with any of the three HIV
care outcomes at 12-month follow-up, although this may be an artifact of the majority of
study participants having health insurance and attending clinics that offer services funded
through Ryan White. Across race, ethnicity, and gender groups, none of these baseline
characteristics were associated with the three HIV care outcomes. Participants with more
severe depressive symptoms were more likely to be engaged in HIV care at 12-month
follow-up (p = 0.051) compared with those who had milder depressive symptoms. In
contrast, having unstable housing and a history of incarceration were negatively associated
with being engaged in care (p = 0.051 and 0.012, respectively). Similarly, compared with
participants with no history of incarceration at intake, those who reported spending any
time in jail or prison were 4% less likely to be engaged in care.

Adoption. BRPPS initially partnered with four clinical sites to recruit study participants.
One site was unable to meet study recruitment/data reporting requirements, and thus
a new site was on boarded to help reach our revised target enrollment of 800. There
were differences in how the study was implemented at the final four sites included in the
analysis. For example, while one site had eight in-house research staff to recruit, track, and
report on participant progress, the other three sites had only 1-3 staff members dedicated
to BRPPS. In many cases, site coordinators were responsible for recruitment, monitoring,
and reporting data to the BRPPS research team. In total, 1533 incentives were distributed
for participants’ labs. Just under half of participants (44%) received a viral suppression
incentive at 6-month follow-up and 45% received a viral suppression incentive at 12-month
follow-up (incentive data reported in Table 1).

Feasibility. The participating HIV clinic sites were able to exceed our revised target
enrollment of 800. Eight hundred and sixteen (816) participants were enrolled in the
BRPPS, thus recruitment was feasible and represents about 16% of all PLWH in the Baton
Rouge area.
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Table 5. Baseline correlates of HIV continuum of care outcomes at 12-month follow-up, BRPPS, Baton

Rouge, LA *.
Engaged in Care Retained in Care Virally Suppressed
(n =735) (n =735) (n =735)
Variables Coef. (SE) p Coef. (SE) p Coef. (SE) p
Baseline HIV care outcomes 1.32 (0.33) 0.000 0.44 (0.19) 0.023 0.33 (0.18) 0.062
Enrollment Site (reference = Site A)
Site B -0.40 (0.51) 0.434  -0.25(0.27) 0.356  —0.65 (0.24) 0.007
Site C -0.43 (0.45) 0.339 -0.39 (0.22) 0.080  —0.34 (0.18) 0.064
Site D ** -1.84 (0.72) 0.011 -0.87 (0.50) 0.080 - -
Age at entry 0.02 (0.01) 0.082 0.03 (0.01) 0.001 0.02 (0.01) 0.029
Race (reference = White)
Black 0.46 (0.66) 0.481 0.24 (0.35) 0.495 -0.20 (0.30) 0.497
Other race 0.09 (1.36) 0.950 0.76 (0.84) 0.364 0.90 (0.74) 0.226
Multiracial -0.20 (1.08) 0.851 -0.05 (0.78) 0.948  -0.10(0.83) 0.901
Hispanic/Latinx -0.34 (1.29) 0.793  -0.03 (0.75) 0972  -1.43(0.89) 0.110
Gender (reference = Female)
Male -0.38 (0.34) 0.257 0.06 (0.18) 0.742  -0.10(0.16) 0.548
Transgender or non-binary -0.82 (0.69) 0.233 1.20 (0.72) 0.094 0.81 (0.52) 0.117
Has primary partner —-0.20 (0.41) 0.618 0.11 (0.23) 0.624 0.03 (0.21) 0.903
Unemployed -0.26 (0.30) 0.391 -0.01 (0.18) 0.944 0.07 (0.16) 0.651
Unstable housing -0.73 (0.37) 0.051 -0.24 (0.26) 0.359 -0.17 (0.23) 0.464
Has health insurance 0.43 (0.40) 0.282  -0.02 (0.29) 0.945 0.00 (0.27) 0.991
Enrollment category (reference = category B)
Category A eligible 0.55 (0.38) 0.144 0.39 (0.20) 0.053 0.50 (0.18) 0.005
Heterosexual or Straight
Income (reference = USD20,000 or more) 0.09 (0.41) 0.818 0.45 (0.24) 0.057 0.11 (0.21) 0.617
USDO0-USD9000 -0.19 (0.48) 0.696 0.02 (0.26) 0.949 -0.18 (0.24) 0.457
USD10,000-USD19,000 1.40 (0.90) 0.121 0.33 (0.31) 0.284 0.04 (0.27) 0.879
Highest education (reference = postsecondary degree)
Less than high school degree 0.24 (0.51) 0.645 0.10 (0.30) 0.740 0.08 (0.27) 0.764
High School degree, GED, or some college 0.30 (0.44) 0.501 0.24 (0.27) 0.384 0.00 (0.25) 0.984
Years living with HIV (reference = 5 or more years)
Less than a year -0.23 (0.65) 0.716 0.81 (0.41) 0.049 0.81 (0.32) 0.011
1-4 years -0.39 (0.35) 0.264  -0.20(0.21) 0.343  -0.13(0.21) 0.514
Ever incarcerated -0.96 (0.38) 0.012  -0.19 (0.27) 0.479 -0.44 (0.27) 0.104
Internalized HIV Stigma -0.02 (0.34) 0962  —0.29 (0.18) 0.103 0.10 (0.15) 0.501
Self-reported Medication Adherence 0.04 (0.05) 0.428 0.00 (0.03) 0.886 0.08 (0.03) 0.002
Depressive Symptoms 0.06 (0.03) 0.051 0.01 (0.01) 0.520 0.01 (0.01) 0.283
Alcohol Use Index -0.06 (0.06) 0.290 0.00 (0.04) 0.961 -0.04 (0.03) 0.228
Acceptability of financial incentives 0.03 (0.16) 0.850 -0.09 (0.10) 0.332 -0.16 (0.09) 0.071

* The benchmark model incorporates a limited set of covariates that had relatively complete responses in order
to maximize the number of participants included in the analytic samples (1 = 735). Sample sizes for the models
that included additional covariates (those listed below the benchmark model) varied due to a higher degree of
missing or incomplete responses on the baseline questionnaire. The coefficients presented represent the regression
estimate for each additional covariate when it is added to the benchmark model. The sample sizes are as follows:
Heterosexual or straight (n = 707), Income (1 = 608), Highest education (n = 714), Years living with HIV (1 = 698),
Ever incarcerated (n = 729), Internalized HIV Stigma (n = 674), Self-reported Medication Adherence (1 = 587),
Depression Symptoms (1 = 638), Alcohol Use Index (n = 645), and Acceptability of financial incentives (n = 604).
** No participants were virally suppressed at this site at 12-month follow-up.

Financial Incentive Acceptability. Participants reported mild acceptability (Mean = 2.5)
of financial incentives at baseline (Table 4). We did not observe a statistically significant
relationship between financial incentive acceptability at baseline and any of the three HIV
care outcomes at 12-month follow-up (Table 5).

Barriers to implementation. Participating HIV clinic staff alluded to the significant
amount of time and effort that was required to manage and track incentive distribution
on the ongoing monitoring calls. While participant recruitment was relatively easy for
the HIV clinic sites to integrate during regular clinic intake appointments, sites often
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delayed in data reporting requirements, making it difficult to consistently monitor overall
program implementation.

Cost, Cost Utility and Threshold Analyses. Finally, cost—utility and cost—threshold anal-
yses demonstrated that financial incentives are a cost-efficient and feasible method for
reducing HIV transmissions. Annual cost utility costs were calculated for January 2019-
December 2019. Implementation costs across the three sites ranged from USD17,198.05 to
USD396,910.00 and were associated with between 0.37 and 1.34 HIV transmissions averted
at each site (Table 6). Thus, Site A averted at least one new HIV transmission compared
with the other two sites included in the analysis. Site A also had a significantly higher im-
plementation budget and site implementation budgets were based on projected enrollment
numbers. For example, sites with higher enrollment numbers (e.g., site A) received greater
funds for implementation. Total implementation costs for the BRPPS across all sites was
USD438,449.09. Implementation of the intervention was considered to be cost-effective
across all three sites as they were under the threshold of USD195,838.587 per QALY saved.
Clinic A was considered to be a highly cost-effective site, with a cost of USD11,000 per
QALY saved. Even when using the commonly conservative threshold of USD100,000, the
other two sites were still considered to be cost-effective.

The cost-saving threshold, or the number of HIV transmissions that must be averted
to deem each site cost-saving, ranged from 0.04 to 1.04 over a one-year period (Table 7).
In other words, one or fewer HIV transmissions must be avoided for the program to be
considered cost-saving. The cost-effectiveness threshold, or the number of QALYs that
must be saved to deem the program cost-effective, ranged from 0.09 to 2.03 over a one-year
period. Essentially, fewer than one to three QALYs must be saved for the program to be
considered cost-effective.

Table 6. Cost utility analysis results from three HIV clinics, BRPPS, Baton Rouge, LA.

Clinic A Clinic B Clinic C
C
Implementation cost over a one- year period USD396,910.00 USD17,198.05 USD24,341.04
T
Treatment cost of one HIV infection from literature (2019) USD382,954 USD382,954 USD382,954
A
Net number of individuals virally suppressed during study 22 6 9
Number of infections averted 1.34 0.37 0.55
Q
QALYs saved through improved individual health (Q1 or 0.039 * NetA) 0.86 0.23 0.35
QALYs saved through averted HIV infection (Q2 or 5.83 * A) 7.81 2.16 3.21
Total QALYs saved (Q1 + Q2) 8.67 2.39 3.56
Cost Utility Ratio USD10,006.06 ~ USD140,783.59  USD95,139.77
Maintenance

Participating HIV clinic staff expressed concern around the sustainability of incentives
upon completion of the study on regular calls, especially if incentives had to come out of
their operating budgets.
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Table 7. Cost threshold analysis results from three HIV clinics, BRPPS, Baton Rouge, LA.

Clinic A Clinic B Clinic C
Number of Clients enrolled 214 106 227
Client-related costs USD15,515.00 USD1303.80 USD822.88
Staff-related costs USD164,781.00 USD5819.24 USD18,287.84
Materials/other consumables USD216,614.00 USD8499.90 -
Total cost—societal perspective USD396,910.00  USD17,198.05 USD24,341.04
Expressed per client USD1854.72 USD162.25 USD107.23
Expressed per contact USD618.24 USD24.57 USD53.61
Total cost—payor’s perspective USD381,395.00  USD15,894.25 USD23,518.16
Expressed per client USD1782.22 USD149.95 USD103.60
Expressed per contact USD594.07 USD22.71 USD51.80
Cost-Saving Threshold: Number of HIV transmissions to be averted (C/T) 1.04 0.04 0.06
Cost-Effective threshold: Number of QALYs to be saved (C/W) 2.03 0.09 0.12

5. Discussion

The BRPPS was the largest conditional financial incentive study among PLWH focused
entirely in the Baton Rouge area. Study findings provide promising evidence to suggest
that conditional financial incentives may help support engagement and retention in HIV
care but not viral suppression. Thus, financial incentives (i.e., up to USD140 for labs and
viral suppression) may be a promising intervention strategy to engage and retain PLWH
in HIV care but not necessarily in motivating medication adherence for viral suppression
and/or addressing key structural barriers to medication adherence.

It is important to note study characteristics that mirrored the broader Baton Rouge HIV
epidemic. Namely gender (majority male) and racial composition (majority Black/African
American) of the current study were aligned with the broader Baton Rouge HIV epi-
demic [30]. Additional considerations include gender identity, sexual orientation, and
unemployment/income levels. Transgender individuals comprised 2% of the BRPPS en-
rollees compared with the percentage of transgender individuals living with HIV (i.e., 1%)
in the Baton Rouge area [30]. We also enrolled a significantly large percentage of heterosex-
ual participants (i.e., 68%) in the study compared with the percentage of heterosexual PLWH
(i.e., 31%) in the Baton Rouge area [30]. Unemployment estimates (43%) were higher among
study participants compared with the state’s estimate among PLWH (25%) [51]. Income
levels were particularly low among study participants compared with the state’s estimate
where approximately 43% of study participants made less than USD5000/year compared
with an estimated 6% of PLWH in the state who made less than USD5000/ year [51]. Thus,
participants enrolled in the BRPPS represented a low-income sample.

Our study findings are contrary to a previous 2013-2016 financial incentives study in
Louisiana which enrolled more than 2000 PLWH across three urban HIV specialty clinics in
Louisiana [17]. After 12 months of enrollment, the percentage of PLWH who were virally
suppressed increased from 57.8% to 82.7% (p < 0.001) [17]. In addition, every subgroup
experienced a substantial increase in viral suppression from baseline to 12 months follow-
up except PLWH who were already virally suppressed at baseline [17]. Key differences
between the two studies include: BRPPS utilized more restrictive criteria tied to level of HIV
engagement and likelihood of falling out of care; BRPPS utilized Visa cards whereas the
other study utilized cash payments on reloadable debit cards; BRPPS financial incentives
were capped at USD140 whereas participants in the other study could earn additional
incentives for attending medical appointments, laboratory appointments, and for viral
suppression. This points to several explanations for our findings: (1) the incentive amount
may have been too low; (2) participants may have preferred other forms of payment
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(e.g., cash); and (3) participants enrolled in BRPPS represent a high need population with
substantial structural barriers.

HIV clinic sites were engaged in the planning phase of the study. During initial dis-
cussions with the HIV clinic sites, they indicated a preference for lower incentive amounts
as larger incentive amounts were perceived as not being sustainable without a long-term
funding source. Thus, the BRPPS utilized a smaller incentive amount (up to USD140 for
the intervention component) based on initial partner recommendations in order to increase
the likelihood of sustainability upon completion of the study. Additionally, the clinics
requested the expansion of the inclusion criteria to include PLWH who were currently
engaged in care but were considered to be at risk of falling out of care due to unstable
housing, unemployment, incarceration history, and/or behavioral health conditions. Based
upon their clinical experiences, they believed that this at-risk group would greatly benefit
from conditional financial incentives. As a result, there was a large number of participants
who were virally suppressed at baseline. Plans are underway to share the study results
with the sites via a formal presentation and garner their input on the implications of the
study and opportunities for dissemination.

In retrospect, an assessment of implementation and evaluation readiness prior to
enrollment may have proved useful given that study activities at one of the sites were
discontinued due to challenges associated with retrieving study data. The administration
and tracking of financial incentives were also high burden activities. Additional strategies
to reduce this burden would have been helpful.

Although we did not find a significant relationship between financial incentives and
viral suppression, our cost analysis provided several insights for the field. First, the
implementation of financial incentives was cost-effectives across the three sites that were
included in the analysis. Second, the three sites included in the analysis represented clinics
with 1-3 staff members that were involved in the study. Lastly, a limited number of studies
have examined the impact of financial incentives from a cost perspective and cost is an
alternative outcome to viral suppression that should be examined in future studies. A
limitation of our cost analysis is that one site did not participate in the analysis.

In response to the developing COVID-19 pandemic, the Louisiana Department of
Health mandated that all healthcare facilities in the state substantially restrict in-person
client visits to those with the highest medical need beginning in March 2020. Some restric-
tions were lifted beginning in June of 2020; however, HIV clinic sites reported that staff
continued to limit the scheduling of in-person clinic visits to only those who had acute
needs or who could not be treated virtually through the fall of 2020. As a result, study coor-
dinators reported that participants who had follow-up windows between March 2020 and
the end of the study period (November 2020) experienced difficulties scheduling lab visit
appointments during their appropriate windows. Thus, this may have also contributed to
the unobserved relationship between conditional financial incentives and viral suppression.

There are additional limitations to report. A historical comparison was planned;
however, this was not completed due to imbalanced samples and differences in how
outcomes were constructed in the two studies. Our study was impacted by the COVID-19
pandemic. While enrollment had closed prior to the emergence of the COVID-19 pandemic,
it affected participants’ ability to complete HIV labs due to stay at home orders and
exacerbated barriers to care. As a result, participants’ completed labs fell outside of
the original follow-up windows. The COVID-19 pandemic also influenced incentive
distribution. At the end of the study, some participants earned incentives but had not
yet received them. Many participants limited in-person visits during the pandemic, and
their next in-person visit to pick-up the incentive was scheduled for a date after the close
of the study. In those instances, the incentives were counted as distributed for analytic
purposes since the participant would be receiving them at the next visit. Given the more
stringent selection criteria, our findings are also limited to a high need and at risk for falling
out of HIV care population. Lastly, our findings are not generalizable to all PLWH in the
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United States. However, it does represent a substantial percentage of all PLWH in the Baton
Rouge area.

6. Conclusions

In conclusion, our findings can be used to inform Ending the HIV Epidemic efforts [8]
in the Baton Rouge area. Financial incentives may be a promising intervention strategy to
engage and retain PLWH in HIV. In this instance, they were also cost-effective for a high
need and at risk for falling out of care Southern population. They may also need to be
coupled with implementation strategies to reduce incentive administration and tracking
burden as well as additional strategies focused on adherence and/or the social determinants
of health given that specific subpopulations (i.e., persons with unstable housing, a history
of incarceration, and younger individuals) were less likely to be linked, retained, and/or
achieve viral suppression.

Author Contributions: Conceptualization, C.M., R.A., TE. and R.B.; Data curation, S.C., T.P,, K.L.
and H.A.; Formal analysis, K.L., H.A. and C.S.; Funding acquisition, R.B.; Investigation, S.C. and
R.B.; Methodology, K.L., C.M. and R.B.; Project administration, S.C., K.O., W.A,, AM,, L.D,, D.B.,
J.C., TM., S.W. and R.B.; Validation, T.P. and K.L.; Visualization, K.L.; Writing—original draft, S.C.,
TP, KL,CM,HA.,CS,KO.,WA,AM,LD,DB,]J].C,TM,, ].D.D., AJB,SW., TE. and RB.;
Writing—review & editing, S.C., TP, K.L.,, CM., HA,, KO, WA, AM, LD, DB,].C,TM,]D.D,
A].B., SW, T.E. and R.B. All authors have read and agreed to the published version of the manuscript.

Funding: This project was supported with funds from ViiV Healthcare #467.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of Ethnical and
Independent Review Services (protocol code 18079) on 24 July 2018.

Informed Consent Statement: Verbal Informed consent was obtained from all interviewed partici-
pants in the study.

Data Availability Statement: Due to the nature of this research, participants did not provide consent
for their data to be made publicly available to other researchers, so supporting data are not available.

Acknowledgments: We would like to thank all study participants and the following individuals:
Gertrude Chimeka Anyanwoke, Ashley Hughes, Patrick Njoku.

Conflicts of Interest: Chrestman C. and Brewer R. have received grant funding from ViiV Healthcare.
Brewer R. has received grant review honorarium from ViiV Healthcare. Brewer R. is currently an
evaluation consultant for ViiV Healthcare’s domestic HIV programs. Evans T. is affiliated with the
company that sponsored the research. ViiV Healthcare had no role in the collection, analyses, and
interpretation of the data. The Medical Affairs Company had no role in the collection, analyses,
and interpretation of the data; or in the decision to publish the results. No other conflict of interest

to report.

References

1.  Walensky, R.P; Paltiel, A.D.; Losina, E.; Mercincavage, L.M.; Schackman, B.R.; Sax, P.E.; Weinstein, M.C.; Freedberg, K.A. The
Survival Benefits of AIDS Treatment in the United States. J. Infect. Dis. 2006, 194, 11-19. [CrossRef] [PubMed]

2. Ulett, K.B.; Willig, ].H.; Lin, H.-Y.; Routman, ].S.; Abroms, S.; Allison, J.; Chatham, A.; Raper, ].L.; Saag, M.S.; Mugavero, M.]. The
Therapeutic Implications of Timely Linkage and Early Retention in HIV Care. AIDS Patient Care STDs 2009, 23, 41-49. [CrossRef]
[PubMed]

3. Cohen, M.S,; Chen, Y.Q.; McCauley, M.; Gamble, T.; Hosseinipour, M.C.; Kumarasamy, N.; Hakim, ].G.; Kumwenda, J.; Grinsztejn,
B.; Pilotto, J.H.; et al. Prevention of HIV-1 Infection with Early Antiretroviral Therapy. N. Engl. |. Med. 2011, 365, 493-505.
[CrossRef] [PubMed]

4. Fast-track Cities: ENDING the AIDS Epidemic. Available online: https:/ /www.unaids.org/en/resources/documents/2014 /201
41201_Paris_declaration (accessed on 30 June 2020).

5. Department of Health and Human Services. Ending the HIV Epidemic: A Plan for America. Available online: https://www.hiv.
gov/federal-response/ending-the-hiv-epidemic/overview (accessed on 30 June 2020).

6.  Department of Health and Human Services. National HIV/AIDS Strategy: Updated to 2020. Available online: https://www.hiv.

gov/federal-response/national-hiv-aids-strategy /nhas-update (accessed on 30 June 2020).


http://doi.org/10.1086/505147
http://www.ncbi.nlm.nih.gov/pubmed/16741877
http://doi.org/10.1089/apc.2008.0132
http://www.ncbi.nlm.nih.gov/pubmed/19055408
http://doi.org/10.1056/NEJMoa1105243
http://www.ncbi.nlm.nih.gov/pubmed/21767103
https://www.unaids.org/en/resources/documents/2014/20141201_Paris_declaration
https://www.unaids.org/en/resources/documents/2014/20141201_Paris_declaration
https://www.hiv.gov/federal-response/ending-the-hiv-epidemic/overview
https://www.hiv.gov/federal-response/ending-the-hiv-epidemic/overview
https://www.hiv.gov/federal-response/national-hiv-aids-strategy/nhas-update
https://www.hiv.gov/federal-response/national-hiv-aids-strategy/nhas-update

Int. |. Environ. Res. Public Health 2022, 19, 9486 16 of 17

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

NASTAD. Ending the HIV Epidemic: Jurisdictional Plans. Available online: https://www.nastad.org/maps/ending-hiv-
epidemic-jurisdictional-plan (accessed on 30 June 2020).

Department of Health and Human Services. HHS Awards $13.5 Million to Accelerate State and Local Planning Efforts for Ending
the HIV Epidemic: A Plan for America. 2019. Available online: https://www.cdc.gov/media/releases/2019/p1003-plan-for-
america.html (accessed on 30 June 2020).

Centers for Disease Control and Prevention. Compendium of Evidenced-Based Interventions and Best Practices for HIV
Prevention. Available online: https://www.cdc.gov/hiv/research/interventionresearch/compendium/index.html (accessed on
30 June 2020).

Thompson, M.A.; Mugavero, M.].; Amico, K.R.; Cargill, V.A.; Chang, L.W,; Gross, R.; Orrell, C.; Altice, F.L.; Bangsberg, D.R,;
Bartlett, ].G.; et al. Guidelines for Improving Entry into and Retention in Care and Antiretroviral Adherence for Persons with
HIV: Evidence-Based Recommendations from an International Association of Physicians in AIDS Care Panel. Ann. Intern. Med.
2012, 156, 817-833. [CrossRef] [PubMed]

Psihopaidas, D.; Cohen, S.M.; West, T.; Avery, L.; Dempsey, A.; Brown, K.; Health, C.; Cajina, A.; Phillips, H.; Young, S.; et al.
Implementation science and the Health Resources and Services Administration’s Ryan White HIV /AIDS Program’s work towards
ending the HIV epidemic in the United States. PLoS Med. 2020, 17, e1003128. [CrossRef] [PubMed]

Smith, J.D.; Li, D.H.; Hirschhorn, L.R.; Gallo, C.; McNulty, M; Phillips, G.; Birkett, M.; Rafferty, M.; Rao, A.; Villamar, J.A.; et al.
Landscape of HIV Implementation Research Funded by the National Institutes of Health: A Mapping Review of Project Abstracts.
AIDS Behav. 2020, 24, 1903-1911. [CrossRef] [PubMed]

Bassett, I.V.; Wilson, D.; Taaffe, ].; Freedberg, K.A. Financial incentives to improve progression through the HIV treatment cascade.
Curr. Opin. HIV AIDS 2015, 10, 451-463. [CrossRef]

UNAIDS. Social Protection: A Fast-Track Commitment to End AIDS—Guidance for Policy-Makers, and People Living with, at
Risk of or Affected by HIV. 2018. Available online: https://www.unaids.org/sites/default/files/media_asset/jc2922_social-
protection-fast-track-commitment-end-aids_en.pdf (accessed on 30 June 2020).

Pettifor, A.; MacPhail, C.; Nguyen, N.; Rosenberg, M. Can Money Prevent the Spread of HIV? A Review of Cash Payments for
HIV Prevention. AIDS Behav. 2012, 16, 1729-1738. [CrossRef] [PubMed]

Volpp, K.G.; Troxel, A.B.; Pauly, M.V,; Glick, H.A.; Puig, A.; Asch, D.A,; Galvin, R,; Zhu, J.; Wan, F; DeGuzman, J.; et al. A
Randomized, Controlled Trial of Financial Incentives for Smoking Cessation. N. Engl. ]. Med. 2009, 360, 699-709. [CrossRef]
[PubMed]

John, L.K.; Loewenstein, G.; Troxel, A.B.; Norton, L.; Fassbender, ].E.; Volpp, K.G. Financial Incentives for Extended Weight Loss:
A Randomized, Controlled Trial. J. Gen. Intern. Med. 2011, 26, 621-626. [CrossRef] [PubMed]

Brantley, A.D.; Burgess, S.; Bickham, J.; Wendell, D.; Gruber, D. Using Financial Incentives to Improve Rates of Viral Suppression
and Engagement in Care of Patients Receiving HIV Care at 3 Health Clinics in Louisiana: The Health Models Program, 2013-2016.
Public Health Rep. 2018, 133, 755-86S. [CrossRef] [PubMed]

El-Sadr, WM.; Donnell, D.; Beauchamp, G.; Hall, H.I,; Torian, L.V.; Zingman, B.; Lum, G.; Kharfen, M.; Elion, R.; Leider, J.; 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, 1083-1092. [CrossRef] [PubMed]

Rosen, M.L; Dieckhaus, K.; McMahon, TJ.; Valdes, B.; Petry, N.M.; Cramer, ].; Rounsaville, B. Improved Adherence with
Contingency Management. AIDS Patient Care STDs 2007, 21, 30-40. [CrossRef] [PubMed]

Rigsby, M.O.; Rosen, M.L; Beauvais, J.E.; Cramer, ].A.; Rainey, PM.; O’'Malley, S.S.; Dieckhaus, K.D.; Rounsaville, B.J. Cue-dose
training with monetary reinforcement: Pilot study of an antiretroviral adherence intervention. J. Gen. Intern. Med. 2000, 15,
841-847. [CrossRef] [PubMed]

Javanbakht, M.; Prosser, P.; Grimes, T.; Weinstein, M.; Farthing, C. Efficacy of an individualized adherence support program with
contingent reinforcement among nonadherent HIV-positive patients: Results from a randomized trial. J. Int. Assoc. Physicians
AIDS Care 2006, 5, 143-150. [CrossRef] [PubMed]

Pollock, S.; Toegel, F.; Holtyn, A.F; Rodewald, A.M.; Leoutsakos, J.-M.; Fingerhood, M.; Silverman, K. Effects of incentives on
viral suppression in people living with HIV who use cocaine or opiates. Drug Alcohol Depend. 2020, 212, 108000. [CrossRef]
Farber, S.; Tate, J.; Frank, C.; Ardito, D.; Kozal, M.; Justice, A.C.; Braithwaite, R.S. A Study of Financial Incentives to Reduce
Plasma HIV RNA Among Patients in Care. AIDS Behav. 2013, 17, 2293-2300. [CrossRef]

Glasgow, R.E.; Vogt, T.M.; Boles, S.M. Evaluating the public health impact of health promotion interventions: The RE-AIM
framework. Am. J. Public Health 1999, 89, 1322-1327. [CrossRef]

Kwan, B.M.; McGinnes, H.L.; Ory, M.G.; Estabrooks, P.A.; Waxmonsky, ].A.; Glasgow, R.E. RE-AIM in the Real World: Use of the
RE-AIM Framework for Program Planning and Evaluation in Clinical and Community Settings. Front. Public Health 2019, 7, 345.
[CrossRef]

Proctor, E.; Silmere, H.; Raghavan, R.; Hovmand, P.; Aarons, G.; Bunger, A.; Griffey, R.; Hensley, M. Outcomes for Implementation
Research: Conceptual Distinctions, Measurement Challenges, and Research Agenda. Adm. Policy Ment. Health 2011, 38, 65-76.
[CrossRef]

Louisiana Office of Public Health STD/HIV Program. 2018 STD/HIV Surveillance Report. Available online: https://ldh.la.gov/
assets/oph/HIVSTD/2018_STDHIV_SurveillanceReport_Final.pdf (accessed on 30 June 2020).


https://www.nastad.org/maps/ending-hiv-epidemic-jurisdictional-plan
https://www.nastad.org/maps/ending-hiv-epidemic-jurisdictional-plan
https://www.cdc.gov/media/releases/2019/p1003-plan-for-america.html
https://www.cdc.gov/media/releases/2019/p1003-plan-for-america.html
https://www.cdc.gov/hiv/research/interventionresearch/compendium/index.html
http://doi.org/10.7326/0003-4819-156-11-201206050-00419
http://www.ncbi.nlm.nih.gov/pubmed/22393036
http://doi.org/10.1371/journal.pmed.1003128
http://www.ncbi.nlm.nih.gov/pubmed/33156852
http://doi.org/10.1007/s10461-019-02764-6
http://www.ncbi.nlm.nih.gov/pubmed/31845078
http://doi.org/10.1097/COH.0000000000000196
https://www.unaids.org/sites/default/files/media_asset/jc2922_social-protection-fast-track-commitment-end-aids_en.pdf
https://www.unaids.org/sites/default/files/media_asset/jc2922_social-protection-fast-track-commitment-end-aids_en.pdf
http://doi.org/10.1007/s10461-012-0240-z
http://www.ncbi.nlm.nih.gov/pubmed/22760738
http://doi.org/10.1056/NEJMsa0806819
http://www.ncbi.nlm.nih.gov/pubmed/19213683
http://doi.org/10.1007/s11606-010-1628-y
http://www.ncbi.nlm.nih.gov/pubmed/21249462
http://doi.org/10.1177/0033354918793096
http://www.ncbi.nlm.nih.gov/pubmed/30457949
http://doi.org/10.1001/jamainternmed.2017.2158
http://www.ncbi.nlm.nih.gov/pubmed/28628702
http://doi.org/10.1089/apc.2006.0028
http://www.ncbi.nlm.nih.gov/pubmed/17263651
http://doi.org/10.1046/j.1525-1497.2000.00127.x
http://www.ncbi.nlm.nih.gov/pubmed/11119180
http://doi.org/10.1177/1545109706291706
http://www.ncbi.nlm.nih.gov/pubmed/17101806
http://doi.org/10.1016/j.drugalcdep.2020.108000
http://doi.org/10.1007/s10461-013-0416-1
http://doi.org/10.2105/AJPH.89.9.1322
http://doi.org/10.3389/fpubh.2019.00345
http://doi.org/10.1007/s10488-010-0319-7
https://ldh.la.gov/assets/oph/HIVSTD/2018_STDHIV_SurveillanceReport_Final.pdf
https://ldh.la.gov/assets/oph/HIVSTD/2018_STDHIV_SurveillanceReport_Final.pdf

Int. |. Environ. Res. Public Health 2022, 19, 9486 17 of 17

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Reif, S.; Geonnotti, K.L.; Whetten, K. HIV Infection and AIDS in the Deep South. Am. J. Public Health 2006, 96, 970-973. [CrossRef]
[PubMed]

Louisiana Office of Public Health STD/HIV Program. Louisiana HIV, AIDS, and Early Syphilis Surveillance Quarterly Re-
port. 2016. Available online: https://Idh.la.gov/assets/oph/HIVSTD/HIV_Syphilis_Quarterly_Reports/2016Reports/Fourth_
Quarter_2016_HIV_and_Syphilis_Report.pdf (accessed on 7 March 2022).

Louisiana Office of Public Health STD/HIV Program. HIV Continuum of Care Data for Baton Rouge; Louisiana Office of Public
Health STD/HIV Program: New Orleans, LA, USA, 2016.

Alexander, D.; Brown, M.; Bowen, B.; Burgess, S.; Fridge, ].; Friedrich, K.R.; Lavigne, S.; Robinson, M.; Wendell, D.; Banks,
D.; et al. Louisiana HIV/AIDS Strategy for Prevention, Treatment, and Care Services 2017-2021. Available online: https:
/ /www.louisianahealthhub.org/wp-content/uploads /2018 /10/LouisianaHIVAIDSStrategy.pdf (accessed on 17 February 2021).
Research Registry. Baton Rouge Positive Pathway Research Study. Available online: https:/ /www.researchregistry.com/browse-
the-registry#home/registrationdetails /5b7a17aa6d 1927788324621/ (accessed on 17 February 2021).

Proctor, E.K.; Powell, B.].; McMillen, ].C. Implementation strategies: Recommendations for specifying and reporting. Implement.
Sci. 2013, 8, 139. [CrossRef] [PubMed]

Health Resources and Services Administration. Ryan White HIV/AIDS Program Annual Client-Level Data Report 2020.
Available online: https:/ /ryanwhite.hrsa.gov/sites/default/files/ryanwhite /data/rwhap-annual-client-level-data-report-20
20.pdf (accessed on 1 March 2022).

Stata Statistical Software: Release 17; StataCorp LLC: College Station, TX, USA, 2021.

Sanders, G.D.; Neumann, PJ.; Basu, A.; Brock, D.W.; Feeny, D.; Krahn, M.; Kuntz, K.M.; Meltzer, D.O.; Owens, D.K.; Prosser,
L.A.; et al. Recommendations for Conduct, Methodological Practices, and Reporting of Cost-effectiveness Analyses: Second Panel
on Cost-Effectiveness in Health and Medicine. JAMA J. Am. Med Assoc. 2016, 316, 1093-1103. [CrossRef] [PubMed]

Holtgrave, D.R. Handbook of Economic Evaluation of HIV Prevention Programs; Plenum Press: New York, NY, USA, 1998.

Siegel, ].E.; Weinstein, M.C.; Russell, L.B.; Gold, M.R. Recommendations for Reporting Cost-effectiveness Analyses. JAMA |. Am.
Med Assoc. 1996, 276, 1339-1341. [CrossRef]

Farnham, P.G.; Holtgrave, D.R.; Gopalappa, C.; Hutchinson, A.B.; Sansom, S.L. Lifetime Costs and Quality-Adjusted Life Years
Saved from HIV Prevention in the Test and Treat Era. JAIDS ]. Acquir. Immune Defic. Syndr. 2013, 64, e15—e18. [CrossRef]
Walensky, R.P.; Freedberg, K.A.; Weinstein, M.C.; Paltiel, A.D. Cost-Effectiveness of HIV Testing and Treatment in the United
States. Clin. Infect. Dis. 2007, 45, S248-S254. [CrossRef]

Li, Z.; Purcell, D.W.; Swansom, S.L.; Hayes, D.; Hall, H.I. Vital Signs: HIV transmission along the continuum of care—United
States, 2016. MMWR Morb. Wkly. Rep. 2019, 68, 267-272. [CrossRef]

Holtgrave, D.R.; Hall, H.I.; Wehrmeyer, L.; Maulsby, C. Costs, consequences and feasibility of strategies for achieving the goals of
the National HIV /AIDS strategy in the United States: A closing window for success? AIDS Behav. 2012, 16, 1365-1372. [CrossRef]
[PubMed]

Yin, S.; Njai, R.; Barker, L.; Siegel, P.Z.; Liao, Y. Summarizing health-related quality of life (HRQOL): Development and testing of
a one-factor model. Popul. Health Metr. 2016, 14, 1-9. [CrossRef] [PubMed]

Marseille, E.; Larson, B.; Kazi, D.S.; Kahn, J.G.; Rosen, S. Thresholds for the cost—effectiveness of interventions: Alternative
approaches. Bull. World Health Organ. 2014, 93, 118-124. [CrossRef] [PubMed]

Bradley, K.A.; DeBenedetti, A.F.; Volk, R.J.; Williams, E.C.; Frank, D.; Kivlahan, D.R. AUDIT-C as a Brief Screen for Alcohol
Misuse in Primary Care. Alcohol. Clin. Exp. Res. 2007, 31, 1208-1217. [CrossRef] [PubMed]

Flentje, A ; Barger, B.T.; Capriotti, M.R.; Lubensky, M.E.; Tierney, M.; Obedin-Maliver, J.; Lunn, M.R. Screening gender minority
people for harmful acohol use. PLoS ONE 2020, 15, €0231022. [CrossRef] [PubMed]

Kroenke, K.; Spitzer, R.L.; Williams, J.B. The PHQ-9: Validity of a brief depression severity measure. |. Gen. Intern. Med. 2001, 16,
606-613. [CrossRef] [PubMed]

Mannheimer, S.B.; Mukherjee, R.; Hirschhorn, L.R.; Dougherty, J.; Celano, S.A.; Ciccarone, D.; Graham, K.K.; Mantell, ].E.; Mundy,
L.M.; Eldred, L.; et al. The CASE adherence index: A novel method for measuring adherence to antiretroviral therapy. AIDS Care
2006, 18, 853-861. [CrossRef] [PubMed]

Kalichman, S.C.; Simbayi, L.C.; Cloete, A.; Mthembu, P.P.; Mkhonta, R.N.; Ginindza, T.G. Measuring AIDS stigmas in people
living with HIV/AIDS: The Internalized AIDS-Related Stigma Scale. AIDS Care 2009, 21, 87-93. [CrossRef] [PubMed]
Louisiana Department of Health and Hospitals. Office of Public Health STD/HIV Program. People Living with HIV Needs
Assessment. 2020. Available online: https:/ /Idh.la.gov/assets/oph/HIVSTD/2019-Regions/PLWH_Statewide_Report FINAL_
20Mar04.pdf (accessed on 14 July 2022).


http://doi.org/10.2105/AJPH.2005.063149
http://www.ncbi.nlm.nih.gov/pubmed/16670228
https://ldh.la.gov/assets/oph/HIVSTD/HIV_Syphilis_Quarterly_Reports/2016Reports/Fourth_Quarter_2016_HIV_and_Syphilis_Report.pdf
https://ldh.la.gov/assets/oph/HIVSTD/HIV_Syphilis_Quarterly_Reports/2016Reports/Fourth_Quarter_2016_HIV_and_Syphilis_Report.pdf
https://www.louisianahealthhub.org/wp-content/uploads/2018/10/LouisianaHIVAIDSStrategy.pdf
https://www.louisianahealthhub.org/wp-content/uploads/2018/10/LouisianaHIVAIDSStrategy.pdf
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/5b7a17aa6d1f927788324621/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/5b7a17aa6d1f927788324621/
http://doi.org/10.1186/1748-5908-8-139
http://www.ncbi.nlm.nih.gov/pubmed/24289295
https://ryanwhite.hrsa.gov/sites/default/files/ryanwhite/data/rwhap-annual-client-level-data-report-2020.pdf
https://ryanwhite.hrsa.gov/sites/default/files/ryanwhite/data/rwhap-annual-client-level-data-report-2020.pdf
http://doi.org/10.1001/jama.2016.12195
http://www.ncbi.nlm.nih.gov/pubmed/27623463
http://doi.org/10.1001/jama.1996.03540160061034
http://doi.org/10.1097/QAI.0b013e3182a5c8d4
http://doi.org/10.1086/522546
http://doi.org/10.15585/mmwr.mm6811e1
http://doi.org/10.1007/s10461-012-0207-0
http://www.ncbi.nlm.nih.gov/pubmed/22610372
http://doi.org/10.1186/s12963-016-0091-3
http://www.ncbi.nlm.nih.gov/pubmed/27408606
http://doi.org/10.2471/BLT.14.138206
http://www.ncbi.nlm.nih.gov/pubmed/25883405
http://doi.org/10.1111/j.1530-0277.2007.00403.x
http://www.ncbi.nlm.nih.gov/pubmed/17451397
http://doi.org/10.1371/journal.pone.0231022
http://www.ncbi.nlm.nih.gov/pubmed/32255781
http://doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/pubmed/11556941
http://doi.org/10.1080/09540120500465160
http://www.ncbi.nlm.nih.gov/pubmed/16971298
http://doi.org/10.1080/09540120802032627
http://www.ncbi.nlm.nih.gov/pubmed/19085224
https://ldh.la.gov/assets/oph/HIVSTD/2019-Regions/PLWH_Statewide_Report_FINAL_20Mar04.pdf
https://ldh.la.gov/assets/oph/HIVSTD/2019-Regions/PLWH_Statewide_Report_FINAL_20Mar04.pdf

	Introduction 
	Methods 
	Data Analysis 
	Results 
	Discussion 
	Conclusions 
	References

