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Abstract

This secondary analysis compares health behavior outcomes for two groups of HIV+ substance users ran-
domized in a 3-arm trial [1] to receive Patient Navigation with (PN+CM) or without (PN) contingent financial
incentives (CM). Mean age of participants was 45 years; the majority was male (67%), African American
(78%), unemployed (35%), or disabled (50%). Behaviors incentivized for PN+CM were (1) attendance at HIV
care visits and (2) verification of an active HIV medication prescription. Incentives were associated with shorter
time to treatment initiation and higher rates of behaviors during the 6-month intervention with exception of
month 6 HIV care visits. Median HIV care visits were 3 (IQR 2–4) for PN+CM versus 1.5 (IQR 0–3) for PN
(Wilcoxon p < 0.001); median validated medication checks were 4 (IQR 2–6) for PN+CM versus 1 (IQR 0–3)
for PN (Wilcoxon p < 0.001). Viral suppression rates at end of treatment were not significantly different for the
two groups but were directly related to the number of behaviors completed for both care visits (v2(1) = 7.69,
p = 0.006) and validated medication (v2(1) = 8.49, p = 0.004). Results support use of incentives to increase
performance of key healthcare behaviors. Adjustments to the incentive program may be needed to achieve
greater rates of sustained health behavior change that result in improved viral load outcomes.

Keywords: HIV healthcare, substance users, patient navigation, contingency management, medication ad-
herence, viral suppression

Introduction

Major advances have been made in treatment for HIV,
but many persons living with HIV (PLWH) are not

able to receive the optimal benefits.1–3 A particularly vul-
nerable group includes those with substance use disorders
(SUDs) in addition to HIV. These individuals often have
lower rates of treatment initiation, retention, and anti-
retroviral therapy (ART) use.4–8 However, when this popu-
lation receives support and interventions to improve
adherence to treatment, it is possible to achieve similar out-
comes to PLWH who do not have substance problems.9,10

These findings underscore the importance of identifying fo-

cused engagement in care interventions that are effective for
PLWH in general and for vulnerable populations with SUDs
in particular.

One promising approach to improved healthcare engage-
ment for substance users living with HIV is the use of inter-
personal strength-based support interventions such as case
management or patient navigation (PN).11 The ARTAS study12

was a controlled trial that enrolled persons recently diagnosed
with HIV (N = 316) contacted at various community settings
where HIV testing was performed. Participants were randomly
assigned to case management versus usual care referral to
treatment. Case management involved up to five visits sched-
uled over 90 days in which linkage to care was encouraged and
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supported. The case management intervention successfully
linked 78% of participants into care compared with 60% for the
usual care referral group ( p = 0.0039). Although results are
mixed, other studies with less rigorous designs have also sup-
ported the promise of a supportive interpersonal intervention
approach for HIV populations.11

Financial incentives have also shown promise as an inter-
vention component to support HIV care linkage and follow-
through.13 In one controlled study of persons with HIV
(N = 90) who were failing treatment due to medication non-
adherence, Javanbakht et al.14 found higher rates of clinically
meaningful (10-fold or more) reduction in viral load among
those randomized to a combined intervention using case
management plus contingent financial incentives (45–55%
with viral load reduction) compared to usual care (26–33%
with reduction). Solomon et al.15 targeted linkage to and re-
tention in care among HIV-infected drug users (N = 120) in
Chennai, India. Those in the incentive arm were more likely to
visit the HIV center (82% vs. 55%; p = 0.002), to initiate HIV
treatment (45% vs. 27% p = 0.04) and to attend more HIV care
visits (median = 8 vs. 3.5 sessions; p = 0.005). However, no
differences in viral suppression were found.

Finally, a study by El-Sadr et al.16 randomized incentive
versus usual care interventions at the clinic level in US cities
(New York; Washington, DC). Unlike Solomon, they found no
effect of financial incentives ($125 for meeting with a care
provider) on rates of care linkage among newly diagnosed in-
dividuals contacted at HIV testing sites. However, financial
incentives ($70 gift cards provided quarterly) for suppressed
viral loads significantly increased rates of viral suppression and
of care continuity among patients already enrolled at HIV care
clinics. These studies provide support for continued exploration
of financial incentives targeting linkage to and retention in care,
as well as improving viral suppression outcomes.

A recently completed large multi-site study conducted within
the National Drug Abuse Treatment Clinical Trials Network
(CTN 0049/Project HOPE: Hospital as Opportunity for Patient
Engagement) provided an opportunity to examine the potential
value of adding contingent financial incentives (contingency
management = CM) to a PN behavioral intervention platform
whose goal was improving HIV outcomes among substance
users with uncontrolled HIV. The main outcome article from
the HOPE study17 showed no difference among study arms at
the primary 12-month end-point, 6 months after the intervention
ended. A secondary analysis, however, showed that immedi-
ately after conclusion of the 6-month long interventions, rates of
viral load suppression among survivors were 38.2%, 43.1%,
and 50.4% in usual care, PN only, and PN with incentives
(PN+CM), respectively, with PN+CM rates being significantly
( p = 0.03) higher compared to the usual care control. (Sup-
pression rates in intent-to-treat sample = 35.2%, 39.1%; 46.2%;
PN+CM vs. usual care p = 0.04).

Two previous articles have reported that rates of atten-
dance at PN sessions were significantly higher in PN+CM
than in PN only participants,17,18 while one article showed
that viral load suppression was directly related to the number
of PN visits attended.18 Finally, the primary outcome arti-
cle,17 using data from the 6-month outcome assessment,
shows that PN+CM participants self-reported more HIV care
visits and more use of HIV medications compared to PN only
participants. However, viral load suppression rates did not
differ significantly at 6 months for PN versus PN+CM.

The present secondary post hoc analysis expands on these
findings by analyzing data from the detailed PN database that
documented performance of all target behaviors during
the 6-month intervention to compare outcomes for PN+CM
versus PN. The article focuses on two healthcare behaviors
likely to mediate final viral outcomes: (1) number of visits
with an HIV specialist doctor (or other qualified healthcare
provider) who could write antiretroviral medication pre-
scriptions and (2) validated possession of an active anti-
retroviral medication prescription. This article compares
rates of these two healthcare behaviors during the 6-month
intervention for PN+CM versus PN participants and ex-
amines the relationship between health behaviors and viral
load suppression at the end of intervention (6-month out-
come) time point. Findings will help to better understand the
potential utility associated with incorporating incentives
within the supportive PN intervention.

Methods

The HOPE study enrolled and randomized 801 persons
with HIV and substance use recruited from 11 hospitals
across the United States. The study was approved by local
IRBs at each participating institution. Eligibility criteria in-
cluded having a detectable HIV viral load (from hospital
records) and evidence (by self-report and/or medical records)
of any opioid, stimulant (cocaine, amphetamines, and ec-
stasy), or heavy alcohol use within the past year. Mean age of
participants was 45 years; the majority was male (67%),
African American (78%), unemployed (35%), or disabled
(50%). Fifty nine percent were heavy alcohol users, while
77% used one or more drugs.

Participants were randomized within a 3-arm design; one
randomized group received standard of care which typically
included referral to HIV and substance use services; the re-
maining participants were randomized to one of two patient
navigation interventions delivered with (PN + CM; N = 271)
or without (PN only; N = 266) a multi-target incentive pro-
gram. PN and PN+CM are the groups that are included in the
present post hoc secondary analysis with data derived from a
detailed PN monitoring system that tracked and recorded all
target behaviors for both PN groups.18

The participants included in this analysis, hospitalized for
a variety of medical problems, had an average hospital stay of
6.5 days with considerable variability (SD 6.6 days). Eligible
patients were contacted by research staff on average 4.5 (SD
4.4) days after hospital entry to complete informed consent,
baseline assessment, and randomization procedures. Hospital
discharge occurred on average 1.9 days after randomization,
again with considerable variability (SD 6.3 days).

Participants in both PN conditions were eligible to receive
the same 11 session navigation intervention over 6 months
with the first full session ideally occurring in the hospital.
During PN sessions, navigators used motivational inter-
viewing techniques to assist participants to draw on their own
capabilities and resources while specifically encouraging
them to engage in HIV care, initiate or reinstate ART, and
take steps to reduce or stop their substance use, potentially
including entry into SUD treatment. Session schedules were
flexible in both timing and location, with the intent that they
be more frequent during early months of the intervention and
less frequent in later months.
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PN+CM participants could earn up to a total of $1160
during the 6-month intervention by meeting target goals on
seven different behaviors related to HIV treatment engage-
ment and substance use abatement. Behavior targets included
attending PN sessions, attending HIV care visits, providing
evidence of an active antiretroviral medication prescription,
entering substance abuse treatment, and providing drug
negative urine samples at PN visits. Incentive payments were
also available for meeting viral load suppression criteria.
Details of the multi-target CM plan and rationale have been
described.19

The present article focuses on the two healthcare-related
targets assumed to most closely mediate ultimate viral load
outcomes: (1) attendance at HIV care visits ($180) and (2)
possession of an HIV medication prescription, as validated at
PN sessions ($170). In addition, payments totaling $50 were
available during the intervention for keeping an appointment
at the clinical laboratory where a blood sample was drawn for
viral load assessment. The number and timing of these visits
was left to the discretion of the care providers who would be
using the information to adjust clinical care. Although nec-
essary for clinical care, these visits were not included in the
secondary analysis reported in this study. Incentives ($150)
were also available for meeting viral load outcome criteria, as
explained below. The remainder of available earnings was for
PN visits ($220), paperwork completion ($80), and substance
abuse-related targets ($310).

Target behavior definitions and methods:
HIV care visits

Making and keeping appointments with an HIV care pro-
vider was a key priority of the navigation intervention. Na-
vigators were expected to be present with participants at each
HIV care medical visit and to devote the PN sessions before
and after to preparation and debriefing, respectively, of the
medical visit. Preparation included review of visit expecta-
tions and written questions for the provider. Debriefing in-
cluded review of participant’s current health status and
follow-up plans. Participants in PN+CM could earn up to
$180 (15.5% of total earnings) for making and keeping up to
four appointments with an HIV doctor or other type of care
provider. HIV care visit incentives were available on an es-
calating schedule of $30, $40, $50, and $60 for each suc-
cessive appointment attended. The escalating schedule was
used to bolster motivation for making and keeping care ap-
pointments at more distal intervention time points. While
variability was anticipated in HIV care expectations across
sites and clinicians, four visits were selected as a reasonable
expectation for clinical monitoring spaced throughout a 6-
month intervention.

Target behavior definitions and methods: validated
medication checks

‘‘Validated possession of an active medication prescrip-
tion’’ was the medication adherence target selected for re-
ceipt of contingent incentives. Medication checks were
conducted at each PN visit for both PN and PN+CM partic-
ipants to ascertain whether an active prescription was on
hand. Typically, participants showed their pill bottles with
labels indicating a currently active prescription. Alter-
natively, the PN could validate from the pharmacy that a

currently active HIV medication prescription had been re-
cently filled. If either of these criteria was met, the check was
designated as ‘‘validated,’’ and PN+CM participants were
eligible for incentive payments. In addition, once an initial
prescription had been validated, navigators reviewed their
self-reported pill taking with participants and discussed the
importance of taking their medication regularly as pre-
scribed. Up to seven payments were available to PN+CM for
a total of $170 in earnings (14.7% of total possible earnings)
for validated medication checks. The escalating payment
schedule started at $20 for the first two checks then increased
in $2 increments to $30 at the seventh validated check. The
number of available incentive payments was fewer than the
number of PN visits (N = 11) based on the assumption that
several PN sessions would be required before a care visit
could be arranged and a prescription obtained and filled.

Viral load suppression bonuses

PN+CM participants could earn two bonus payments for
meeting prespecified viral load suppression criteria. A $50
incentive payment was available between study weeks 6 and
20 (or if not previously earned, at the 6-month follow-up for
those without viral suppression at 6 months) if the viral load
had dropped 1 full log unit or more from the participant’s
baseline level or met the criterion for suppression defined as a
reading of £200 copies/mL. A second payment of $100 could
be earned at the end of the intervention based on research data
collected at the 6-month assessment if levels met criterion for
viral suppression. The relationship between viral suppression
at the end of treatment (6-month) time point and performance
of the two healthcare target behaviors during the intervention
was examined.

Incentive tracking and dispersal

Total earnings were calculated at each PN visit for
PN+CM. Participants could choose to receive earnings im-
mediately or hold them in an account for receipt at a later
time. Payment was made in cash (four sites) or debit card
deposit (one site), by gift cards to local retail establishments
(four sites) or by a combination (two sites; one offering pa-
tient choice). Within sites, payment method was the same for
research reimbursements to all participants and incentive
payments to PN+CM.

Outcome measures and analysis

Data analysis focuses primarily on the two key healthcare
behaviors, HIV care visits and validated medication checks,
with a parallel analysis plan followed for each of these two
target behaviors. Five analyses were conducted for each
target to provide a comprehensive perspective on outcomes:
(1) Individual participant distribution of target behavior
performance (total number of care visits and of validated
medication checks) was compared for the two groups using
chi square; medians were compared using the Wilcoxon test
due to the non-normal distribution of these frequencies; we
report the normal-approximation to the Wilcoxon test sta-
tistic due to the relatively large sample.20 (2) Latency (days)
from randomization to the first PN visit and from the first PN
visit to the first instance of each target behavior was com-
pared for PN+CM versus PN participants; t-tests were used
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for mean and Wilcoxon test for median comparisons. (3)
Maintenance of target behaviors during the intervention was
examined by comparing for PN+CM versus PN the percent of
participants performing the target behavior at least once
during each intervention month. A Generalized Estimating
Equations (GEE) model with binary distribution and logistic
link function was used to determine group effects, time ef-
fects, and group X time interactions. (4) To determine whe-
ther incentives were associated with the target behaviors
independent of PN visit frequency, participants in both
treatment groups were classified as having attended a low (0–5),
medium (6–8), or high (9–11) number of sessions with their
navigator. The number of target behaviors performed was
examined using GEE with Poisson distribution to test for
group (PN+CM vs. PN) associations, PN attendance fre-
quency associations, and group X PN attendance interactions.
Additional planned comparisons using t-tests were conducted
between mean number of care visits and of validated medi-
cation checks for PN versus PN+CM within each attendance
subgroup. (5) The association between target behavior per-
formance and viral load suppression outcomes was examined
for PN and PN+CM participants separately and for the two
groups combined; percent virally suppressed at 6 months
(end of treatment) was calculated for participants who had 0,
1–2, and 3–4 HIV care visits and for those who had 0–1, 2–3,
4–5, and 6–7 validated medication checks. Categories were
defined based on observation of distributions; differences
across categories in viral suppression rates were tested with
chi square.

Results

Target behavior performance distributions

As shown in Fig. 1, distributions of target behavior per-
formance differed substantially for PN versus PN+CM on
both HIV care visits and validated medication checks.
Median number of care visits was 3 (IQR 2–4) for PN+CM
versus 1.5 (IQR 0–3) for PN (Wilcoxon test <0.0001). Zero
contact with an HIV care provider was seen for 11% of
PN+CM versus 29% of PN. Conversely, the percentage at-
tending three or four care visits was 64% for PN+CM versus
26% for PN; 42% of PN+CM versus 14% PN attended the
maximum number (4) of incentivized care visits.

Median number of validated medication checks was 4
(IQR 2–6) for PN+CM versus 1 (IQR 0–3) for PN (Wilcoxon
test <0.0001). Among PN+CM, 14% versus 41% of PN had
zero validated medication checks, while the percentage with
five to seven validated checks was 46% for PN+CM versus
18% for PN.

Target behavior initiation

Table 1 shows that time from randomization to the first PN
visit, as well as time from the first PN visit to performance of
the two key healthcare behaviors, was significantly shorter
for PN+CM than for PN. For example, median time from
randomization to first PN meeting for PN+CM (1 day) was
significantly shorter than median time for PN (3 days, Wil-
coxon p = 0.004); mean differences indicate substantial var-
iability and outliers with average time to the first meeting
being half as long for PN+CM than for PN (6.2 vs. 13.1 days,
respectively). Similarly, median time from the first PN meet-

ing to the first HIV care visit was 15 (IQR 7–34) days for
PN+CM versus 25 (IQR 7–64) days for PN ( p < 0.009).

Target behavior persistence

Figure 2 shows the percent of participants in each month
completing at least one HIV care visit (top panel) or having at
least one validated medication check (bottom panel). Care visit
analysis showed significant group (v2-(1) = 48.13, p < 0.001)
and time (v2(1) = 82.26, p < 0.001) associations and a signifi-
cant interaction (v2(1) = 10.02, p = 0.002). Percent with a care
visit declined over time for both groups, but with the exception
of month 6, PN+CM had a consistently higher percent of
participants engaging in a care visit in any given month
(35–60%) compared to PN (17–34% with a care visit).

Analysis of medication checks showed a significant group
effect (v2(1) = 43.68, p < 0.001) but no time association or
group X time interaction. PN+CM had a consistently higher
percent of participants with a validated medication check in
any given month (44–56%) compared to PN (22–27%). In both
groups, the percent with a validated medication check was
higher in months 2 and 3 than in month 1, reflecting the delay
in obtaining an initial prescription after the first HIV care visit.

Incentive associations controlling for PN contact

In Fig. 3, mean number of care visits (top panel) and of
validated medication checks (bottom panel) is compared for

FIG. 1. shows the percentage of participants in PN (N = 266)
and PN+CM (N = 271) who achieved 0–4 HIV care visits (top
panel) and had 0–7 validated medication checks (bottom
panel) during the 6-month intervention. Medications were
validated by the participant showing a pill bottle or providing
other verification that s/he was in possession of an active
prescription. Incentives with escalating value were available
independently for both targets with a total of $180 available
for HIV care visits and $170 for validated medication checks.
PN, patient navigation; CM, contingent financial incentives.
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PN+CM versus PN within each of three participant sub-
groups that had low (0–5), medium (6–8), or high (9–11)
numbers of PN sessions attended. The GEE model showed
significant PN attendance frequency association for both
the number of care visits and validated medication checks
(v2(2) = 121.8, p < 0.001 and v2(2) = 116.3, p < 0.001, respec-
tively) but nonsignificant group association and group by PN
attendance interactions. Planned comparisons within PN at-
tendance categories, however, indicated that incentives were
associated with an increased mean number of care visits at-
tended for both the medium (2.1 vs. 1.6; p = 0.035) and high
(3.2 vs. 2.4; p < 0.001) rate PN session attendance subgroups.
Mean number of validated medication checks were signifi-
cantly associated with incentives for the high rate PN atten-

dance group (4.7 vs. 3.4; p < 0.001) while missing significance
for the medium attendance subgroup (2.3 vs. 1.7; p = 0.095).

Viral suppression associations

As previously noted, viral suppression rates at 6 months
were not significantly different for PN (39%) versus PN+CM
(46%). Nevertheless, there was a significant association be-
tween target behavior performance and viral suppression.
Figure 4 shows the percent of all participants (groups col-
lapsed) with viral load suppression at the end of treatment

Table 1. Time to Initiate PN Sessions and Healthcare Behaviors (Means and Medians)

PN PN+CM Statistics

Mean (SD) days t-test

Randomization to first PN visita 13.1 (26.3) 6.2 (14.1) 0.0002
First PN visit to first HIV care visitb 40.1 (44.5) 25.1 (30.5) <0.0001
First PN visit to first valid med checkc 51.0 (49.5) 34.5 (36.7) 0.0002

Median (IQR) days Wilcoxon

Randomization to first PN visita 3 (1–11) 1 (1–6) 0.0039
First PN visit to first HIV care visitb 25 (7–64) 15 (7–34) 0.0089
First PN visit to first valid med checkc 34 (11–83) 21 (11–45) 0.0092

aAmong those with any PN visit. N = 257 PN; N = 266 PN+CM.
bAmong those with any care visit. N = 189 PN; N = 242 PN+CM.
cAmong those with any validated medication check. N = 156 PN; N = 234 PN+CM.
PN, patient navigation; CM, financial incentives.

FIG. 2. shows the percent of participants in each inter-
vention month who attended at least one HIV care visit (top
panel) and the percent that had at least one validated
medication check (bottom panel during each month of the
6-month intervention). Data are shown for PN (N = 266)
and PN+CM (N = 271) participants.

FIG. 3. shows mean number of HIV care visits attended (top
panel) and validated medication checks (bottom panel) for PN
and PN+CM participants categorized into low (0–5), medium
(6–8), and high (9–11) total number of PN sessions attended out
of a possible 11 sessions. Bracketed bars with asterisks indicate
significant differences between PN and PN+CM means. Sample
sizes for PN session attendance categories are low (N = 68),
medium (N = 94), and high (N = 104); sample sizes for PN+CM
are low (N = 27), medium (N = 42), and high (N = 202).

292 STITZER ET AL.



(6-month) follow-up time point as a function of the number
of HIV care visits completed (top panel) and number of vali-
dated medication checks (bottom panel). Tables 2 and 3 show
viral load suppression data separately for PN and PN+CM
treatment groups to illustrate that similar patterns were seen

within each group. In data collapsed across groups, there was
a direct and significant relationship between viral suppression
rates and the number of target behaviors completed for both
HIV care visits (v2(1) = 7.69, p = 0.006) and validated medi-
cation checks (v2-(1) = 8.49, p = 0.004). Among those with 0
care visits, (N = 90), 14.4% had viral suppression. In contrast,
among those with three to four care visits (N = 238), over half
(56%) achieved viral suppression at end of treatment. Simi-
larly, suppression rate at end of treatment among those with 0
validated medication checks (N = 128) was 18%, while rate of
suppression was 54% among those with four-to-five vali-
dated checks (N = 95) and 66% among those with the highest
number (6–7) of validated medication checks (N = 122).

Discussion

Contingent financial incentives added to a PN intervention
were associated with better engagement in the navigation
intervention, including earlier initiation and higher sustained
rates of key health-related behaviors deemed necessary to
achieve a final goal of viral load suppression. In addition to
higher rates of initiation, it was notable that incentives were
associated with a shorter average time both to the initial HIV
care visit and to first verified pick up of HIV medication
among those who ever initiated these behaviors (Table 1).
These robust results suggest value of incentives as a tool to
enhance linkage to care, as well as speeding up or ‘‘kick
starting’’ early steps in the care process within a navigation
intervention.

It is encouraging that the PN intervention with versus
without incentives was associated with higher rates of med-
ical care visits. The PN intervention emphasized these visits
as a key part of the navigation process, including preparation
for each medical care visit and navigators accompanying
participants to the visits. Given this emphasis, navigation
itself may have been sufficient to promote high rates of at-
tendance. Our data testify to the potential advantage of in-
cluding incentives as part of a PN intervention to support
performance of key healthcare behaviors that are the target of
the PN intervention.

The gradual decline over months in percent of participants
with an HIV care visit noted in Fig. 2 may reflect a natural

FIG. 4. shows the percent of all participants collapsed
across PN and PN+CM (N = 508 due to missing viral load
data) with suppressed viral load (£200 copies/mL) at the
6-month assessment as a function of HIV care visits at-
tended (top panel) and number of validated medication
checks (bottom panel). Sample sizes for HIV care visits are
0 (N = 90), 1–2 (N = 180), and 3–4 (N = 238). Sample sizes
for validated medication check categories are 0–1 (N = 188),
2–3 (N = 103), 4–5 (N = 95), and 6–7 (N = 122). Data for PN
and PN+CM groups separately are shown in Tables 2 and 3.

Table 2. Viral Suppression Outcomes

at 6 Months Within Treatment Groups

By Number of HIV Care Visits

PN PN+CM

Number HIV
care visits

N in
categorya

% virally
suppressed

N in
categorya

% virally
suppressed

0 66 18 24 4
1 52 44 21 19
2 63 38 44 43
3 31 55 59 56
4 36 58 112 56
Total 248 260

The association of treatment and viral suppression after stratify-
ing for number of HIV care visits was nonsignificant (Cochran–
Mantel–Haenszel Statistics = 1.1618, df = 1, p = 0.2811).

aIncludes participants for whom viral load data were available at
6 months with those deceased at 6 months (PN = 23; PN+CM = 22)
counted as treatment failures.

Table 3. Viral Suppression Outcomes

at 6 Months Within Treatment Groups

by Number of Validated Medication Checks

Number valid
medication
checks

PN PN+CM

N in
categorya

% virally
suppressed

N in
categorya

% virally
suppressed

0–1 131 24 57 16
2–3 51 45 52 42
4–5 32 50 63 56
6–7 34 76 88 61
Total 248 260

The association of treatment and viral suppression after stratify-
ing for number of valid medication checks was nonsignificant
(Cochran–Mantel–Haenszel Statistics = 1.8474, df = 1, p = 0.1741).

aIncludes participants for whom viral load data were available at
6 months with those deceased at 6 months (PN = 23; PN+CM = 22)
counted as treatment failures.
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clinical course in which checkups are scheduled at more
widely spaced intervals over time. The sharp drop in PN+CM
visits at month 6 is of potential concern for sustained post-
intervention care. This drop could reflect completion by
PN+CM before month 6 of their limit of four incentivized
visits. Thus, it may be advisable in future CM programs to
provide additional earning opportunities for care visits (e.g.,
monthly opportunities throughout) to accommodate a wider
range of usual care practice and to continue these incentives
over a longer period of time. Whatever the reason for this
drop, it is encouraging that the decline in care visits was not
associated with a similar decline in rates of verified medi-
cation possession checks in month 6, the last study inter-
vention month (Fig. 2).

Visits to the medical care provider are a necessary first step
in obtaining effective HIV medications, but adherence to the
prescribed medication is arguably the behavior most directly
linked to viral load outcome and, therefore, of central interest
as a target behavior in any behavioral support program. In this
analysis, incentives were strongly associated with improved
overall performance on the medication validation target
(Figs. 1 and 2). As illustrated in Fig. 1, the percent of partic-
ipants with high rates of performance on this key healthcare
target was 2.5 times higher for the combined intervention with
incentives than for PN alone (46% vs. 18%), while the percent
with poor performance was nearly thrice higher for PN alone
than for the combined intervention (14% vs. 41%).

Our secondary analysis suggests that the medication check
procedure used here may be an adequate strategy for many
HIV patients to support adherence. However, absolute rates
of validated medication possession could be improved and
closer monitoring may be beneficial for some patients. Thus,
additional adherence-focused intervention will likely be
needed to further improve performance on this critical me-
diating behavior with attention as well to other potential
barriers to medication adherence such as lapses in insurance
or in publicly funded drug assistance programs.21 Previous
studies have shown that incentives can improve adherence to
HIV medication when adherence is tracked daily using
MEMS caps.22–24 In the future, it may be useful to take ad-
vantage of new electronic technology that can be used to
directly track and provide both reminders and reinforcement
for medication adherence.25,26

While attendance at navigation sessions was not a central
focus of the present secondary analysis, we have added to
previous observations that documented significantly more
sessions attended by PN + CM (median = 11) versus PN
(median = 7).17,18 Specifically, our data showed that incen-
tives were associated with a substantial reduction in the av-
erage latency from randomization to the first navigation visit
(Table 1). These data further support the suggestion that in-
centives targeting PN attendance are an especially useful
feature of the CM program, resulting in earlier and more
sustained engagement with the navigator and hence greater
opportunity to take advantage of services they provide.

Because incentives were associated with increased contact
with the navigators, it was not possible to directly differ-
entiate the association of incentives per se with healthcare
behaviors versus increased exposure to navigation interven-
tions; to do this, a study design would be needed that includes
a group receiving incentives for navigation visits only. It was
nevertheless possible to partially disentangle these two

components by comparing PN+CM versus PN outcomes
within subgroups that had differing amounts of exposure to
the navigators. This analysis (Fig. 3) clearly illustrates the
strong association between PN session attendance and
healthcare behavior outcomes, but also shows that incentives
were associated with higher rates of healthcare behaviors
even among those who had greater levels of engagement with
the navigation intervention, as seen by attendance at 6 or
more sessions. These data support the suggestion that in-
centives had an additive interaction with the PN intervention,
further promoting adherence to key healthcare behaviors
within the context of a combined intervention.

This study adds to the findings of previous studies that
have incorporated financial incentives into an HIV health-
care intervention. Our data are most consistent with that
of Solomon et al.15 in showing improved linkage to and
participation in care without a significant impact on viral
load outcomes. Two other studies14,16 found improved viral
load outcomes with incentives among participants already
enrolled in an HIV treatment program, accompanied by
observation of better care continuity16 or increased medi-
cation adherence self-efficacy.14 As discussed in recent
reviews,27,28 it is likely that differences in populations,
settings, other services offered, and details of the incentive
program, including incentive magnitude,29,30 could ac-
count for cross-study discrepancies. It remains for future
research to determine the optimal components and param-
eters of behavioral interventions possibly including com-
mitment contracting31 that can support the desired health
outcome of sustained viral suppression.

It is notable that rates of performance of the two key
healthcare behaviors targeted in this study were strongly
associated with viral load outcomes independent of the in-
tervention received (Fig. 4) and that impressive rates of
suppression were noted within good performing subgroups.
Thus, for example, 56% of those with repeated HIV care
visits and two-thirds of those with the highest rate of vali-
dated medication checks during the intervention were virally
suppressed at the end of treatment. Unfortunately, because of
the multi-target incentive package offered, it is not possible
to discern from the present design whether there was any
added benefit to providing incentives directly contingent on
achieving viral load suppression, but this strategy has been
shown effective elsewhere.16 The association between be-
havioral outcomes and viral suppression suggests that the
combined intervention is on the right track and that clinically
meaningful improvements in the final physiologic outcome
could be achieved by improving the behavioral support in-
tervention in ways that further enhance the number of pa-
tients who initiate and sustain compliance with these key
healthcare behaviors.

This study has limitations. Both the PN and CM compo-
nents were complex interventions with single parameters
chosen for study. Different results might be obtained if other
navigator components and/or CM parameters had been used.
Because this is a secondary post hoc analysis, results should
be interpreted with caution. Because there was not a statis-
tically significant difference between the two arms in viral
load suppression at the 6-month time point, it remains un-
certain whether further increasing medication prescription
adherence and medical visits in this population would suffice
to further improve viral load outcomes. The role of ongoing

294 STITZER ET AL.



substance use was not examined in this article, but will be the
topic of a future analysis. Finally, because participants were
located in a hospital setting and selected for a randomized
trial, they may not be representative of the larger population
of people living with HIV.

In conclusion, contingent financial incentives added to a
PN intervention were associated with better outcomes on key
healthcare behaviors compared to outcomes seen for PN
alone. Incentives appeared to promote early initiation and
engagement in care, as well as sustaining higher rates of
healthcare behaviors, throughout the 6-month intervention.
The linear association between performance of healthcare
behaviors during treatment and end-of-treatment viral load
suppression outcomes supports the assertion that these are
important mediating behaviors. Overall, findings support the
utility of adding financial incentives to a PN platform with
potential for improving HIV outcomes in difficult to treat
populations, including out-of-treatment substance users.
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