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Background: Results from the HPTN 065 study showed that
financial incentives (FI) were associated with significantly higher
viral load suppression and higher levels of engagement in care
among patients at HIV care sites randomized to FI versus sites
randomized to standard of care (SOC). We assessed HIV viral
suppression and continuity in care after intervention withdrawal to
determine the durability of FI on these outcomes.

Setting: A total of 37 HIV test and 39 HIV care sites in the Bronx,
New York, and Washington, DC, participated in the study.

Methods: Laboratory data reported to the US National HIV
Surveillance System were used to determine site-level viral suppres-
sion and continuity in care outcomes. Postintervention effects were

assessed for the 3 quarters after discontinuation of FI. Generalized
estimation equations were used to compare FI and SOC site-level
outcomes after intervention withdrawal.

Results: After FI withdrawal, a trend remained for an increase in
viral suppression by 2.7% (20.3%, 5.6%, P = 0.076) at FI versus
SOC sites, decreasing from the 3.8% increase noted during
implementation of the intervention. The significant increase in
continuity in care during the FI intervention was sustained after
intervention with 7.5% (P = 0.007) higher continuity in care at FI
versus SOC sites.

Conclusions: After the withdrawal of FI, findings at the 9-months
postintervention withdrawal from this large study showed evidence
of durable effects of FI on continuity in care, with trend for
continued higher viral suppression. These findings are promising
for adoption of such interventions to enhance key HIV-related
care outcomes.
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INTRODUCTION
Financial incentives (FI) are intended to motivate and

influence behaviors to achieve desired health outcomes.
Studies have evaluated the effects of FI on a wide array of
health behaviors including tobacco cessation, weight reduc-
tion, chronic disease management, prevention of HIV infec-
tion, voluntary medical male circumcision, and adherence
with a variety of medications including anticoagulants and
antiretroviral therapy (ART).1–10 It is widely recognized that
adherence to ART is critical for achieving viral suppression,
leading to decreased HIV-related morbidity and mortality for
the HIV-infected person as well as societal benefit through
prevention of HIV transmission to sexual partners.11,12

HPTN 065, a large community-based multicomponent
study conducted by the HIV Prevention Trials Network
(HPTN), examined the feasibility of a test, link-to-care, plus
treat strategy for HIV prevention in the Bronx, NY, and
Washington, DC.13 One component involved the evaluation,
through a large site-randomized study, of the effectiveness of
FI for viral suppression among HIV-positive patients engaged
in care. Results showed that FI were associated with
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significantly higher levels of viral load suppression and higher
levels of engagement in care among patients at sites random-
ized to FI compared to those randomized to standard of care
(SOC).14 Economic analyses also demonstrated the cost-
effectiveness of the two-year FI intervention as used in HPTN
065.15 An important remaining question is whether these
effects were sustained after FI were withdrawn. In this analysis,
we assess the durability of the increase in viral suppression and
continuity in care in the 9 months after the end of FI.

METHODS
A total of 37 (20 Bronx, NY/17 Washington, DC) HIV

care sites with 51,782 patients in care (28,439 Bronx, NY/
23,343 Washington, DC) were randomized to FI or SOC. At
sites randomized to FI, from February 2011 through January
2013, patients on ART could earn a $70 gift card quarterly if
they were virally suppressed. Postintervention effects were
assessed for the 3 quarters after discontinuation of FI (April to
December 2013).

The 2 outcomes for the study, viral suppression and
continuity in care, were assessed using viral load laboratory
data that were routinely reported from the laboratories to local
health departments and uploaded in the US National HIV
Surveillance System. Viral suppression was assessed each
calendar quarter for each study site, and was defined as the

proportion of patients at a site with a viral load of ,400
copies/ml among those currently engaged in care, ie, those
who had site visits in 2 of the prior 5 quarters. Continuity in
care was defined as the proportion having evidence of
a clinical visit (ie, a CD4+ cell count or viral load test data
in the Surveillance Database) in 4 of the prior 5 quarters. We
used the generalized estimation equation method to compare
FI and SOC site-level outcomes after withdrawal of the
intervention, adjusted for preintervention viral suppression
and weighted by the number of patients at each site. Four
a priori site subgroups were defined: Bronx versus Wash-
ington DC, community clinics versus hospital-based sites,
sites with lower versus high baseline viral suppression, and
larger versus smaller clinics (, or .median).

RESULTS
Figure 1 shows changes from baseline in viral

suppression and continuity in care during and after FI
intervention at sites randomized to FI versus SOC during
the 9 months after intervention. In the postintervention
period, the increase in viral suppression was 2.7% (20.3%,
5.6%, P = 0.076) at FI versus SOC sites (Table 1). This trend
in higher viral suppression noted at FI sites decreased from
the significantly higher viral suppression of 3.8% achieved
during the implementation of the intervention.

FIGURE 1. Effect of FI postintervention HIV viral suppression and continuity care at standard of care and FI sites.
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At hospital-based sites, viral suppression was sustained
at 4.8% higher at former FI sites, P = 0.003 (reduced from
4.9% during the intervention period, P = 0.007). Similar
trends of sustained albeit slightly reduced differences were
seen in 2 other subsets of sites: in Washington, DC, viral
suppression remained 4.4% higher, P = 0.057 (compared to
6.6%, P = 0.006); and at sites with higher baseline viral
suppression, viral suppression remained 3.2% higher, P =
0.066 (compared to 3.6%, P = 0.03).

The increase achieved in continuity of care at sites
randomized to FI was durable, with a 7.5% (P = 0.007) higher
proportion of patients continuing regular visits at FI sites,
compared to an 8.7% (P = 0.0001) increase during the
intervention period (Table 1). The positive effect on continuity
in care persisted within the following subset of sites: the Bronx,
NY (P = 0.010), at hospital-based sites (P = 0.019), and at sites
with higher baseline viral suppression (P = 0.014) (Table 1).

DISCUSSION
Optimizing the HIV care continuum is critically

important to achieve the potential benefits of ART in both
prevention and treatment.16 However, gaps remain in this
continuum, and interventions based on behavioral economics
may motivate behavioral change across the prevention and
care continua.17 FI have been evaluated in studies to improve
each step of the care continuum: HIV testing, linkage to care,
and viral load suppression.5,18 Multiple types of FI have been
studied to motivate adherence with ART and viral suppres-
sion, including cash financial transfers, noncash FI, vouchers,
and commitment contracts.19 Four US-based studies have
assessed FI on viral suppression. Two studies among persons

who inject drugs showed the benefit of contingency manage-
ment with voucher prizes on adherence to ART, whereas 3
studies did not show benefits on viral suppression.10,20–22 A
recent small study among HIV-positive patients in the United
States also failed to show benefits of provider visit incentives
or visit incentives plus a commitment contract for achieve-
ment of viral suppression.23 However, HPTN 065, the largest
study to date to assess the effectiveness of FI on viral load
suppression and continuity in care, demonstrated a significant
increase in viral suppression and continuity in care.

The ultimate goal of an intervention such as FI is to
move adherence behaviors from being externally motivated to
internally motivated, for example, by developing new clinic
visit and pill-taking habits, or experiencing the self-reinforcing
benefits of remaining in care and viral load suppression.24,25

However, despite the positive effects of FI noted in some of the
studies, a common limitation is the absence of data on the
durability of the effects noted beyond the period of the
intervention. In the few studies that have assessed durability
of the effect of FI, the postintervention assessment period was
only for a short time after withdrawal of FI (eg, 3 months). In
a study by Alsan et al,23 a beneficial effect was noted 3 months
after withdrawal of the FI, whereas none was noted during the
intervention period; however, the study had limited sample size
and the follow-on assessment was a post hoc analysis. In
another study that evaluated individual versus group-based FI
for weight loss, the beneficial effect was durable 3 months after
withdrawal of the intervention.26

In the HPTN 065 study, we report durability of the
benefits of FI on viral suppression and continuity in care for
a full 9 months after withdrawal of the intervention. Reasons
for persistence of benefits may be gleaned from qualitative

TABLE 1. Effects of FI During and After Intervention on Viral Suppression and Continuity in Care

No. of Sites

Viral Suppression (VS) Continuity in Care (CC)

Intervention
Increase in Percent

With VS (95% CI), P

Postintervention
Increase in Percent

With VS (95% CI), P

Intervention
Increase in Percent
of CC (95% CI), P

Postintervention
Increase in Percent
of CC (95% CI), P

Overall FI (N = 17),
SOC (N = 20)

3.8% (0.7% to 6.8%),
0.014

2.7% (20.3% to 5.6%),
0.076

8.7% (4.2% to 13.2%),
0.0001

7.5% (2.0% to 12.9%),
0.007

Bronx, NY FI (N = 10),
SOC (N = 10)

1.6% (20.6% to 3.9%),
0.143

1.6% (22.1% to 5.2%),
0.398

8.0% (4.1% to 11.9%),
,0.0001

5.9% (1.4% to 10.4%),
0.010

Washington, DC FI (N = 7),
SOC (N = 10)

6.6% (1.9% to 11.3%),
0.006

4.4% (20.1% to 9.0%),
0.057

10.1% (1.2% to 19%),
0.026

9.4% (21.9% to 20.7%),
0.1017

Hospital-based FI (N = 7),
SOC (N = 7)

4.9% (1.4% to 8.5%),
0.007

4.8% (1.6% to 7.9%),
0.003

8.7% (3.4% to 14%),
0.001

8.0% (1.3% to 14.6%),
0.019

Community-based FI (N = 10),
SOC (N = 13)

1.2% (22.0% to 4.3%),
0.468

20.1% (23.9% to 3.6%),
0.945

9.4% (1.7% to 17.1%),
0.017

6.9% (22.7% to 16.4%),
0.160

Smaller
(#196 at baseline)

FI (N = 9),
SOC (N = 10)

11.8% (20.1% to 23.7%),
0.052

11.5% (1.9% to 21.1%),
0.019

10.3% (1.5% to 19.2%),
0.022

6.9% (21.5% to 15.3%),
0.108

Larger
(.196 at baseline)

FI (N = 8),
SOC (N = 10)

2.7% (20.3% to 5.7%),
0.076

1.9% (21.3% to 5.0%),
0.249

8.0% (2.4% to 13.6%),
0.0053

6.6% (20.8% to 13.9%),
0.080

Lower base VS
(baseline #66%)

FI (N = 11),
SOC (N = 9)

5.6% (0.0% to 11.3%),
0.049

2.2% (22.6% to 7.1%),
0.372

5.7% (24.4% to 15.8%),
0.27

1.5% (210.1% to 13.1%),
0.7988

Higher base VS
(baseline .66%)

FI (N = 6),
SOC (N = 11)

3.6% (0.3% to 7.0%),
0.034

3.2% (20.2% to 6.7%),
0.0662

8.7% (3.6% to 13.8%),
0.0008

7.9% (1.6% to 14.2%),
0.014

Bolded values are statistically significant. Italicized values trend towards significance.
CI,confidence interval.
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work conducted among staff and patients at sites randomized to
FI in HPTN 065.27,28 In interviews with recipients of FI and
staff involved in the intervention at those sites, the incentives
were widely welcomed and associated with strong bidirectional
emotional benefits, ie, for both the providers and recipients of
care. The durability of significant effect of FI on continuity in
care demonstrates deeper engagement of patients with their
providers and offers an opportunity to garner benefits from
ongoing contact with their providers. Participants reported
being disappointed that the FI were not maintained beyond the
intervention period. Thus, it is noteworthy to observe the
sustained increase in contact with providers and trend toward
durability of positive effects of the FI after they ended.

The durability of the FI effect noted in our study is an
important finding from the perspective of policy makers,
program managers, and funders. Common concerns cited
regarding FI is their associated costs and the feasibility of
sustaining the systems to provide this intervention, particu-
larly in the context of a chronic condition such as HIV disease
which requires lifelong engagement in care and adherence to
treatment. Our findings demonstrate that after 2 years of FI,
HIV-positive patients had sustained improvements in their
adherence and care behaviors through 9 months after
withdrawal of FI.

CI, confidence interval.
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