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Abstract
Background: Interventions are needed to improve viral suppression rates among persons with HIV and substance
use. A 3-arm randomized multi-site study (Metsch et al. in JAMA 316:156–70, 2016) was conducted to evaluate the
effect on HIV outcomes of usual care referral to HIV and substance use services (N = 253) versus patient navigation
delivered alone (PN: N = 266) or together with contingency management (PN + CM; N = 271) that provided financial
incentives targeting potential behavioral mediators of viral load suppression.
Aims: This secondary analysis evaluates the effects of financial incentives on attendance at PN sessions and the relationship between session attendance and viral load suppression at end of the intervention.
Methods: Frequency of sessions attended was analyzed over time and by distribution of individual session attendance frequency (PN vs PN + CM). Percent virally suppressed (≤200 copies/mL) at 6 months was compared for low,
medium and high rate attenders. In PN + CM a total of $220 could be earned for attendance at 11 PN sessions over
the 6-month intervention with payments ranging from $10 to $30 under an escalating schedule.
Results: The majority (74%) of PN-only participants attended 6 or more sessions but only 28% attended 10 or more
and 16% attended all eleven sessions. In contrast, 90% of PN + CM attended 6 or more visits, 69% attended 10 or
more and 57% attended all eleven sessions (attendance distribution χ2[11] = 105.81; p < .0001). Overall (PN and
PN + CM participants combined) percent with viral load suppression at 6-months was 15, 38 and 54% among those
who attended 0–5, 6–9 and 10–11 visits, respectively (χ2(2) = 39.07, p < .001).
Conclusion: In this secondary post hoc analysis, contact with patient navigators was increased by attendance incentives. Higher rates of attendance at patient navigation sessions was associated with viral suppression at the 6-month
follow-up assessment. Study results support use of attendance incentives to improve rates of contact between service providers and patients, particularly patients who are difficult to engage in care.
Trial Registration clinicaltrials.govIdentifier: NCT01612169.
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Background
Inconsistent engagement with health care services is
common among individuals with substance use disorders
[2]. This is especially problematic for people living with
HIV, due to the importance of ongoing engagement in
care for optimal health outcomes. Because drug use can
interfere with every step of the treatment cascade [3],
there is evidence that HIV-infected drug users may have
faster disease progression, higher risk of acquiring new
AIDS-defining conditions [4] and higher rates of hospitalization [5] compared to non-drug users. Azar et al. [6]
came to similar conclusions in a review of studies that
addressed the associations among Alcohol Use Disorder
(AUD), health care utilization, adherence to antiretroviral medications, and HIV treatment outcomes. These
findings underscore the importance of focused engagement in care interventions for vulnerable populations
with substance use.
Contingency management (CM) in the form of financial incentives for uptake and adherence to health care
services has promising results in a variety of settings [7].
Examples of simple but effective attendance interventions include financial incentives for return to a test site
to receive HIV [8] or tuberculosis [9, 10]) test results,
completion of a 3-injection course of hepatitis B vaccine [11] return to a substance use disorders treatment
program following intake to complete an individualized
service plan [12] and persistence with substance use disorders treatment when modest financial incentives were
offered for a return visit to the clinic following intake and
for attendance on day 5 post-admission [13].
Studies targeting sustained attendance at therapy visits have also shown contingent financial incentives to
be efficacious in improving engagement in HIV care
among persons with substance use disorders [14, 15].
Other studies using a variety of specific incentive delivery methods report that incentives improve attendance at
counseling sessions [16–22] or psychiatric services [23]
in substance use disorders treatment programs. However, studies to date have not shown the effectiveness of
contingency management in improving health-related
outcomes including viral load suppression among HIVpositive substance users [1, 7, 15].
A recently completed 3-arm multi-site study conducted within the National Drug Abuse Treatment Clinical Trials Network (CTN 0049/Project HOPE: Hospital
as Opportunity for Prevention and Engagement for HIV
Infected Drug Users) provided an opportunity to examine the potential value of adding incentives to a behavioral intervention platform in improving HIV outcomes
among substance users with uncontrolled HIV. CM was
incorporated into a patient navigation (PN) intervention designed to improve engagement in HIV care and
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substance use treatment and adherence with HIV health
care regimens among persons with HIV and substance
use. Patient navigation is a clinical support intervention
that uses motivational interviewing techniques and a
flexible, problem-solving approach to overcoming barriers [24, 25] with the aim of promoting engagement in
health care services. A navigation approach has been
previously shown effective for improving linkage to [26]
and retention in [27] HIV care. Outcomes for the navigation intervention with (PN + CM) and without (PN only)
incentives was compared to a usual care referral group.
The primary outcome paper from the HOPE study [1]
showed no difference among the 3 study arms at the primary 12-month endpoint, 6-months after the intervention ended. However, a secondary analysis showed that at
6 months, immediately after conclusion of the interventions, rates of viral load suppression were 38.2, 43.1 and
50.4% in usual care, PN-only and PN + CM, respectively
with PN + CM rates being significantly (p = .03) higher
compared to the usual care control. The present secondary post hoc analysis expands on these findings by analyzing attendance incentive effects over time during the
intervention, differences in session attendance for PN
versus PN + CM, and the relationship between PN contact and viral load suppression at the 6-month outcome
time point.

Methods
The HOPE study enrolled and randomized 801 persons
with HIV and substance use recruited from 11 hospitals
across the US. More detail on study methods as well as
participant characteristics can be found in the primary
outcome manuscript [1]. The study was approved by local
IRBs at each participating institution. Human subjects
signed informed consent prior to participation. Eligibility
criteria included having a detectable HIV viral load and
evidence of (in medical records) any opioid, stimulant
(cocaine, amphetamines, ecstasy) or heavy alcohol use
within the past year. Participants were randomly assigned
in a 3-arm design to receive standard of care which typically included referral to HIV and substance use services
or one of two patient navigation interventions delivered
with (PN + CM; N = 271) or without (PN only; N = 266)
a multi-target incentive program. Participants in both
PN conditions receive the same PN intervention lasting
6 months with 11 sessions specified in the protocol. During the sessions, navigators used motivational interviewing techniques to assist participants to draw on their own
capabilities and resources while specifically encouraging
them to engage in HIV care, initiate or reinstate antiretroviral therapy and take steps to reduce or stop their
substance use, potentially including entry into substance
use disorders treatment. Session schedules were flexible
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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.
PN + CM participants could earn up to a total of
$1160 during the 6-month intervention by meeting target
goals on 8 different behaviors related to HIV treatment
engagement and substance use abatement. Behavior targets included attending HIV care doctor visits, providing
evidence of an active anti-retroviral medication prescription, entering substance abuse treatment and providing
drug negative urine samples at PN visits. Details of the
multi-target CM plan and rationale have been described
[28]. For attendance at the 11 PN sessions, one of the
components of the full multi-target incentive plan, a total
of $220 (19% of total possible earnings) could be earned
under an escalating schedule that increased by $2 for
each successive session attended from $10 for session 1
to $30 for session 11. Payment was made for all sessions
independent of when or where they occurred. Participants could receive earnings immediately or hold them in
an account for receipt at a later time. Payment was made
in cash (4 sites) or debit card transfer (1 site), in gift cards
to local retail establishments (4 sites) or with a combination of cash and gift cards (2 sites; one using patient
choice).
For this analysis, the PN + CM and CM conditions
were compared on sessions attended over the 6-month
intervention period and on HIV viral load suppression, at
6 months. The 6-month outcome time point was selected
for this post hoc analysis because this outcome assessment occurred directly after completion of the intervention period. The Wilcoxon test for difference in medians
is used to test between group (PN-only vs PN + CM)
differences in attendance frequency due to the non-normal distribution of attendance frequency. We report the
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normal-approximation to the Wilcoxon test statistic due
to the relatively large sample [29]. Categorical comparisons are tested using Chi square. Attendance frequency
categories (0–5, 6–9, 10–11 sessions attended) used to
analyze the association with viral suppression outcomes
are based on empirical examination of obtained attendance frequency distributions.

Results
Figure 1 shows the significantly different distribution of
session attendance frequency for PN only and PN + CM
participants (χ2 [11] = 105.81; p < .0001). There is a sharp
peak of attendance in the PN + CM group where 56.5%
of participants attended all eleven sessions, 69% attended
10 or more and 90% attended 6 or more sessions. The
contrasting distribution in the PN only group shows
that the majority (74.4%) attended 6 or more sessions
but only 28.2% attended 10 or more and 16.2% attended
all eleven sessions. Median number of sessions attended
differed significantly between the two groups (z = −9.8,
P < .0001). Median sessions attended was 7 (interquartile range [IQR], 5–10) for the PN-only group versus 11
(IQR, 8–11) in the PN + CM group.
Figure 2 shows how sessions were distributed over time
(mean sessions per month) for the two groups. Between
group differential was greatest in the first month when
PN + CM participants attended nearly one whole visit
more than navigation only participants (2.9 vs 2.1 visits). Frequency of visits declined over months 1–5 in
both groups, but mean visits remained higher for the
PN + CM than for PN only group throughout this time
period (χ2[5] = 24.03; p −.0002).
As shown in Fig. 3 with data combined for the two
groups, there was a linear relationship between PN visit
attendance and viral load suppression. Among those

Fig. 1 The contrasting distribution of PN visit attendance for participants in the PN (N = 266) and PN + CM (N = 271) treatment groups. Bars indicate the percentage of participants in the designated treatment group who achieved each total number of PN visits from 0 to 11 during a 6-month
intervention. Incentives were available on an escalating scale starting at $10 and increasing to $30 per visit; PN + CM could earn a total of $220 for
attending all visits
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Table 1 Viral load outcomes at end of treatment (month 6)
by number of PN visits attended
Visits
attended

Fig. 2 shows mean number of PN visits attended per month during
the 6-month intervention for PN (N = 266) and PN + CM (N = 271)
participants

Fig. 3 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 PN visits attended. Number of visits attended has been divided
into 3 functional categories: low (0–5 visits; N = 78), moderate (6–9
visit; N = 169) and high (10–11 visits; N = 261)

attending 0-5 sessions, only 15.4% were virally suppressed
at 6 months. Suppression rate more than doubled, rising
to 37.9% among those attending an intermediate number
of sessions (6–9). The highest rate of viral load suppression at 54% was seen in those who attended at least 10
of the 11 possible sessions (total sample χ2(2) = 39.07,
p < .001). Table 1 shows that this relationship was apparent for the PN (χ2(2) = 14.72, p < .001) and PN + CM
(χ2(2) = 24.35, p < .001) groups separately as well.

PN
N

PN + CM
% with viral
suppression

N

% with viral
suppression

0–5

57

19.3

21

4.8

6–9

116

40.5

53

32.1

10–11

75

52.0

186

54.8

Total

248

260

Discussion
As previously reported [1], attendance incentives embedded in a multi-target contingency management program
for persons with HIV and substance use increased contact between participants and their assigned navigators.
Our analysis expanded on median differences previously
reported. The most notable finding is in the number of
patients attending all eleven of the possible scheduled
sessions. Rates of full attendance were 3.5 times higher
for PN + CM than for PN only participants. The increase
in visit frequency for navigation only in month 6 is likely
related to the opportunity to complete 6-month data collection for additional payment at that time.
The results are consistent with previous literature
demonstrating that contingent financial incentives are
effective for improving contact with services. Here, we
also demonstrate a significant association between viral
suppression and rates of attendance independent of
whether incentives were used in the PN protocol. Specifically, in the combined groups, the more sessions
attended, the more likely participants were to have viral
suppression. This relationship suggests that the PN
intervention was a useful part of the overall strategy for
achieving the desired health outcome, with role of the
incentives being to increase contact with the PN services. If the PN intervention accomplished it’s aims, we
would expect to see higher rates of engagement in HIV
care and substance abuse treatment among PN + CM
compared to PN only. This prediction will be examined
in subsequent secondary analyses. The potential mediating influence of PN contact on viral load outcomes can
also be further elucidated in multivariable analysis that
takes into account other potential mediating and moderating variables including levels of on-going substance
use. However, since multiple behaviors were incentivized
in this protocol, it will not be possible to disentangle the
independent mediating variable of PN contact, which
could be done if PN contact were the only behavior
incentivized.
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While the relationship between session attendance and
HIV viral suppression was strong, it is also notable that
nearly half the participants who attended 10 or 11 PN
sessions were not virally suppressed at 6 months despite
their high rate of contact with the PN intervention. This
suggests that further examination of the project HOPE
data is needed to identify areas where either the PN or
CM intervention or both could be further improved.
This could involve prolonging or intensifying the intervention, increasing incentive amounts or altering their
distribution across target behaviors. New intervention
features may also be useful such as in-hospital initiation of medication treatments for HIV and/or substance
abuse.
Several features of the study may have affected outcomes. These include features of the appointment scheduling specified in the study protocol, the number and
type of appointment reminders made by PNs to their
participants, and details of the incentive program. For
example, the difference between rates of attendance for
PN versus PN + CM may have been even greater in a
protocol where PN session number was not constrained.
It is likely that providing the incentives immediately at
PN sessions contributed to the effectiveness of the present intervention in promoting attendance at PN sessions. Further it is possible that the escalating schedule of
reinforcement that provided higher incentives for attendance at later sessions played a role in supporting the full
attendance observed in over half of the PN + CM participants., However, only a single set of attendance incentive parameters was tested (i.e. incentive amounts and
method of delivery) and it is possible that rates of attendance could have been further improved with higher valued incentives, or that equivalent or better results could
be obtained with use of other incentive delivery methods
such as the prize draw method [30] or with fixed rather
than escalating incentive values for successive attendance. More research on these parameters would be
desirable.
This study showed that attendance incentives substantially improved rates of contact between persons
with HIV and substance use and their patient navigators
who delivered a strength-based intervention designed to
encourage re-engagement into HIV health care and substance use services. The association between attendance
and viral load suppression outcome is encouraging as it
suggests that contact with the PN intervention was effective for improving this important health outcome. Study
results support use of attendance incentives within the
health care system to improve rates of contact between
service providers delivering beneficial interventions and
patients who need services, particularly patients who are
difficult to engage in care due to untreated substance use.

Page 5 of 6

Abbreviations
CM: contingency management; PN: patient navigation.
Authors’ contributions
DJF analyzed the data, CC created the figures; LM had major editorial input. All
authors read and approved the final manuscript.
Author details
1
Department of Psychiatry and Behavioral Sciences, Hopkins Bayview Medical
Center, Johns Hopkins University School of Medicine, 5510 Nathan Shock
Drive, Baltimore, MD 21224, USA. 2 San Francisco Department of Public Health,
25 Van Ness Avenue Suite 500, San Francisco, CA 94102, USA. 3 UCSF Department of Psychiatry, Zuckerberg San Francisco General Hospital and Trauma
Center, 1001 Potrero Avenue SFGH Building 20, Rm. 2117, San Francisco, CA
94110, USA. 4 Department of Public Health Sciences, University of Miami
Miller School of Medicine, 1120 Northwest 14th Street, CRB 1059, Miami, FL
33136, USA. 5 Department of Sociomedical Sciences, Mailman School of Public
Health, Columbia University, 722 West 168th Street, Room 918, New York, NY
10032, USA.
Acknowledgements
None.
Competing interests
Drs Stitzer, Metsch, Feaster, Gooden and Sorensen have received grants from
the National Institute on Drug Abuse, National Institutes of Health (NIH). The
authors declare that they have no other competing interests.
Availability of data and materials
Data sets analyzed for the current study are available at the National Drug
Abuse Treatment Clinical Trials Network DataShare website: http://datashare.
nida.nih.gov.
Ethics approval and consent to participate
The HOPE study protocol was approved by institutional review boards at all
participating institutions.
Funding
The project HOPE clinical trial and subsequent manuscript preparation activities were funded under NIDA Drug Abuse Treatment Clinical Trials Network
cooperative agreements UG1DA013034, UG1DA015815 and UG1DA013720.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.
Received: 1 December 2016 Accepted: 1 May 2017

References
1. Metsch LR, Feaster DJ, Gooden L, Matheson T, Stitzer M, Das M, Nijhawan
AE, et al. Effect of patient navigation with or without financial incentives
on viral suppression among hospitalized patients with HIV infection and
substance use: a randomized clinical trial. JAMA. 2016;316:156–70.
2. Milward J, Lynskey M, Strang J. Solving the problem of non-attendance in
substance abuse services. Drug Alcohol Rev. 2014;33:625–36.
3. Lucas GM. Substance abuse, adherence with antiretroviral therapy,
and clinical outcomes among HIV-infected individuals. Life Sci.
2011;88:948–52.
4. Lucas GM, Griswold M, Gebo KA, Keruly J, Chaisson RE, Moore RD. Illicit
drug use and HIV-1 disease progression: a longitudinal study in the era of
highly active antiretroviral therapy. Am J Epidemiol. 2006;163:412–20.
5. Buchacz K, Baker RK, Moorman AC, Richardson JT, Wood KC, Holmberg
SD, Brooks JT. HIV Outpatient Study (HOPS) Investigators. Rates of hospitalizations and associated diagnoses in a large multisite cohort of HIV
patients in the United States, 1994–2005. AIDS. 2008;2008(22):1345–54.

Stitzer et al. Addict Sci Clin Pract (2017) 12:16

6.

7.
8.
9.
10.
11.

12.
13.
14.
15.

16.
17.

18.

Azar MM, Springer SA, Meyer JP, Altice FL. A systematic review of the
impact of alcohol use disorders on HIV treatment outcomes, adherence
to antiretroviral therapy and health care utilization. Drug Alcohol Depend.
2010;112:178–93.
Bassett IV, Wilson D, Taaffe J, Freedberg KA. Financial incentives to
improve progression through the HIV treatment cascade. HIV AIDS.
2015;10:451–63.
Thornton RL. The demand for, and impact of, learning HIV status. Am
Econ Rev. 2008;98:1829–63.
Mallotte KC, Rhodes F, Mais KE. Tuberculosis screening and compliance
with return for skin test reading among active drug users. Am J Public
Health. 1998;88:792–6.
Mallotte KC, Hollingshead JR, Rhodes F. Monetary versus nonmonetary
incentives for TB skin test reading among drug users. Am J Prev Med.
1999;16:182–8.
Weaver T, Metrebian N, Hellier J, Pilling S, Charles V, Little N, Poovendran
D, Mitcheson L, Ryan F, Bowden-Jones O, Dunn J, Glasper A, Finch E,
Strang J. Use of contingency management incentives to improve completion of hepatitis B vaccination in people undergoing treatment for
heroin dependence: a cluster randomised trial. Lancet. 2014;384:153–63.
Corrigan JD, Bogner J, Lamb-Hart G, Heinemann AW, Moore D. Increasing
substance abuse treatment compliance for persons with traumatic brain
injury. Psychol Addict Behav. 2005;19:131–9.
Fitzsimons H, Tuten M, Borsuk C, Lookatch S, Hanks L. Clinician-delivered
contingency management increases engagement and attendance in
drug and alcohol treatment. Drug Alcohol Depend. 2015;152:62–7.
Petry NM, Martin B, Finocche C. Contingency management in group
treatment: a demonstration project in an HIV drop-in center. J Subst
Abuse Treat. 2001;21:89–96.
Solomon SS, Srikrishnan AK, Vasudevan CK, Anand S, Kumar MS, Balakrishnan P, Mehta SH, Solomon S, Lucas GM. Voucher incentives improve
linkage to and retention in care among HIV-infected drug users in Chennai, India. Clin Infect Dis. 2014;59:589–95.
Branson CE, Barbuti AM, Clemmey P, Herman L, Bhutia P. A pilot study of
low-cost contingency management to increase attendance in an adolescent substance abuse program. Am J Addict. 2012;21:126–9.
Jones HE, Haug N, Silverman K, Stitzer M, Svikis D. The effectiveness of
incentives in enhancing treatment attendance and drug abstinence
in methadone-maintained pregnant women. Drug Alcohol Depend.
2001;61:297–306.
Ledgerwood DM, Alessi SM, Hanson TH, Godley MD, Petry NM. Contingency management for attendance to group substance abuse treatment
administered by clinicians in community clinics. J Appl Behav Anal.
2008;41:517–26.

Page 6 of 6

19. Petry NM, Martin B, Simcic F. Prize reinforcement contingency management for cocaine dependence: integration with group therapy in a
methadone clinic. J Consult Clin Psychol. 2005;2005(73):354–9.
20. Petry NM, Weinstock J, Alessi SM. A randomized trial of contingency
management delivered in the context of group counseling. J Consult Clin
Psychol. 2011;79:68–96.
21. Petry NM, Barry D, Alessi SM, Rounsaville BJ, Carroll KM. A randomized
trial adapting contingency management targets based on initial
abstinence status of cocaine-dependent patients. J Consult Clin Psychol.
2012;80:276–85.
22. Sigmon SC, Stitzer ML. Use of a low-cost incentive intervention to
improve counseling attendance among methadone-maintained
patients. J Subst Abuse Treat. 2005;29:253–8.
23. Kidorf M, Brooner RK, Gandotra N, Antoine D, King VL, Peirce J, Ghazarian
S. Reinforcing integrated psychiatric service attendance in an opioid-agonist program: a randomized and controlled trial. Drug Alcohol Depend.
2013;133:30–6.
24. Bradford JB, Coleman S, Cunningham W. HIV system navigation: an
emerging model to improve HIV care access. AIDS Patient Care STD.
2007;21(Suppl 1):49–58.
25. Dohan D, Schrag D. Using navigators to improve care of underserved
patients. Cancer. 2005;104:848–55.
26. Gardner LI, Metsch LR, Anderson-Mahoney P, Loughlin AM, Del Rio C,
Strathdee S, Holmberg SD. Efficacy of a brief case management intervention to link recently diagnosed HIV-infected persons to care. AIDS.
2005;19:423–31.
27. Cabral HJ, Tobias C, Rajabiun S, Sohler N, Cunningham C, Wong M, Cunningham W. Outreach program contacts: do they increase the likelihood
of engagement and retention in HIV primary care for hard-to-reach
patients? AIDS Patient Care STD. 2007;21(Suppl 1):59–67.
28. Stitzer M, Calsyn D, Matheson T, Sorensen J, Gooden L, Metsch L. Development of a multi-target contingency management intervention for HIV
positive substance users. J Subst Abuse Treat. 2017;72:66–71.
29. Bellera CA, Julien M, Hanley JA. Normal approximations to the distribution of the Wilcoxon statistics: Accurate to what N? Graphical insights. J
Stat Educ. 2010;18:1–17.
30. Petry NM. Contingency management for substance abuse treatment.
A guide to implementing this evidence-based practice. NY, London:
Routledge Taylor & Francis Group; 2012.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

