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IMPORTANCE Substance use is a major driver of the HIV epidemic and is associated with poor
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HIV care outcomes. Patient navigation (care coordination with case management) and the
use of financial incentives for achieving predetermined outcomes are interventions
increasingly promoted to engage patients in substance use disorders treatment and HIV care,
but there is little evidence for their efficacy in improving HIV-1 viral suppression rates.
OBJECTIVE To assess the effect of a structured patient navigation intervention with or
without financial incentives to improve HIV-1 viral suppression rates among patients with
elevated HIV-1 viral loads and substance use recruited as hospital inpatients.
DESIGN, SETTING, AND PARTICIPANTS From July 2012 through January 2014, 801 patients
with HIV infection and substance use from 11 hospitals across the United States were
randomly assigned to receive patient navigation alone (n = 266), patient navigation plus
financial incentives (n = 271), or treatment as usual (n = 264). HIV-1 plasma viral load was
measured at baseline and at 6 and 12 months.
INTERVENTIONS Patient navigation included up to 11 sessions of care coordination with case

management and motivational interviewing techniques over 6 months. Financial incentives
(up to $1160) were provided for achieving targeted behaviors aimed at reducing substance
use, increasing engagement in HIV care, and improving HIV outcomes. Treatment as usual
was the standard practice at each hospital for linking hospitalized patients to outpatient HIV
care and substance use disorders treatment.
MAIN OUTCOMES AND MEASURES The primary outcome was HIV viral suppression (ⱕ200
copies/mL) relative to viral nonsuppression or death at the 12-month follow-up.
RESULTS Of 801 patients randomized, 261 (32.6%) were women (mean [SD] age, 44.6 years
[10.0 years]). There were no differences in rates of HIV viral suppression versus
nonsuppression or death among the 3 groups at 12 months. Eighty-five of 249 patients
(34.1%) in the usual-treatment group experienced treatment success compared with 89 of
249 patients (35.7%) in the navigation-only group for a treatment difference of 1.6% (95% CI,
−6.8% to 10.0%; P = .80) and compared with 98 of 254 patients (38.6%) in the
navigation-plus-incentives group for a treatment difference of 4.5% (95% CI −4.0% to 12.8%;
P = .68). The treatment difference between the navigation-only and the navigation-plusincentives group was −2.8% (95% CI, −11.3% to 5.6%; P = .68).
CONCLUSIONS AND RELEVANCE Among hospitalized patients with HIV infection and

substance use, patient navigation with or without financial incentives did not have a
beneficial effect on HIV viral suppression relative to nonsuppression or death at 12 months vs
treatment as usual. These findings do not support these interventions in this setting.
TRIAL REGISTRATION clinicaltrials.gov Identifier: NCT01612169
JAMA. 2016;316(2):156-170. doi:10.1001/jama.2016.8914
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T

he US National HIV/AIDS Strategy calls for improved engagement in care and increased viral suppression for
people living with HIV.1 Yet it has been estimated that
only 30% of the 1.2 million persons with HIV infection in the
United States in 2011 were virally suppressed,2 and according
to data collected during 1999-2007 from an observational HIV
natural history study,3 many were hospitalized with conditions preventable through HIV treatment. Substance use is
likely a major factor in poor HIV clinical outcomes.4,5 To improve their health, persons with HIV infection and substance
use may require treatment for substance use disorders in concert with HIV treatment.6,7 Few randomized clinical trials
(RCTs) have evaluated such approaches.
Two potential approaches to support individuals with substance use in achieving viral suppression are (1) patient navigation (care coordination with case management) and (2) financial
incentives for achieving predetermined outcomes. Previous research suggests potential for the combination of these interventions in improving engagement with substance use disorders
treatment.8,9 With regard to HIV, an RCT demonstrated efficacy
of a navigation intervention to improve linkage to care, but viral suppression was not an outcome.10 Randomized clinical trials
demonstrate a positive effect of financial incentives on adherence to antiretroviral therapy (ART)11,12; however, effects of financial incentives on engagement in care and viral suppression
have been mixed.13-15
Given these results, Hospital Visit as Opportunity for Prevention and Engagement for HIV-infected Drug Users (Project
HOPE) was designed as an RCT of patient navigation with or
without financial incentives among patients with HIV infection and substance use recruited as inpatients. The study hypothesized the proportion of patients with viral suppression
(plasma HIV viral load ≤200 copies/mL) relative to nonsuppression or death would be greatest in the patient navigation plus
financial incentives followed by the patient navigation group,
and both groups would have higher rates of suppression than
patients receiving treatment as usual.

Methods
The trial had a 3 parallel-group, repeated-measures design in
which inpatients with HIV infection were recruited from 11 hospitals across the United States from July 2012 through January
2014. The full protocol is available online (eProtocol in
Supplement 1). The protocol was approved by institutional review
boards at all participating institutions. After providing written
informed consent, individuals were screened to determine eligibility. After eligible individuals were enrolled, they underwent
blood draws and completed a social and behavioral assessment
through a computer-assisted personal interview. Participants
were then randomly assigned in equal proportions to receive
either (1) 6 months of patient navigation, (2) 6 months of patient
navigation plus financial incentives, or (3) treatment as usual. Patient navigation was conducted by study staff members who had
previous experience in social work, case management, discharge
planning, or delivery of health or prevention services. At 6 and
12 months after randomization, participants had viral load and
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Key Points
Question Compared with current level of care, what is the effect
of patient navigation (care coordination with case management)
with or without financial incentives (to achieve predetermined
outcomes) on viral suppression among hospitalized patients with
HIV infection and substance use?
Findings In this randomized clinical trial that included 801 patients
from 11 hospitals in the United States, there was no significant
difference in rates of HIV viral suppression among the study groups
at 12 months (6 months after the intervention ended).
Meaning This trial shows that compared to current level of care,
patient navigation with or without financial incentives did not
increase viral suppression among hospitalized patients with HIV
infection and substance use.

CD4 cell counts measured and completed follow-up computerassisted personal interviews along with urine drug and alcohol
breathalyzer screens. Participants were reimbursed up to $210
for completing nonintervention-related activities. Medical records were reviewed to document use of HIV care and hospitalizations during the study period. Follow-up was completed in
April 2015 and data were locked (ie, closed to further data
entry) in June 2015. To facilitate screening efforts, a prescreening procedure was implemented at 9 of the 11 sites whereby patients who were ineligible according to CD4 count or viral load
in medical records were not approached for screening.
Participants were eligible if they (1) were inpatients with HIV
infection, (2) were at least 18 years old, (3) signed a medical record release, (4) lived in the vicinity, (5) completed the baseline
assessment, (6) could communicate in English, (7) provided information on where and how to locate them, (8) had functional
status of 60 or higher on the Karnofsky performance scale,
(9) reported or had medical records documenting any opioid,
stimulant (cocaine, ecstasy, or amphetamines), or heavy alcohol use as determined by the Alcohol Use Disorders Identification Test (AUDIT)-C16 within the past 12 months, and (10) met one
of the following requirements: had an AIDS-defining illness; had
a CD4 cell count less than 350 cells/μL at their most recent screening and a viral load of more than 200 copies/mL within 6 months;
or had a CD4 cell count within 12 months that was 500 cells/μL
or less and their viral load was more than 200 copies/mL (or their
viral load was unknown with clinical indicators that the patient
was likely to have a detectable viral load).

Study Sites
The 11 hospitals included had high (≥200/y) HIV inpatient census and high prevalence of substance use among patients with
HIV infection located in the following cities: Atlanta, Georgia;
Baltimore, Maryland; Boston, Massachusetts; Birmingham,
Alabama; Chicago, Illinois; Dallas, Texas; Los Angeles, California; Miami, Florida; New York, New York; and Philadelphia and
Pittsburgh, Pennsylvania.

Randomization
A centralized data coordinating center created a computergenerated randomly permuted block randomization scheme with
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equally weighted blocks of 3 and 6 to ensure relative balance
across conditions over recruitment also stratified by site. Research
assistants entered a participant’s site information into a webbased system which generated random assignment and documentation of the participant’s assignment to 1 of the 3 study
groups in a 1:1:1 ratio.

Interventions
Conceptual Model
The conceptual model guiding the interventions (see the eFigure in Supplement 2) builds on 2 pathways to viral suppression.
The interventions work directly to engage participants in HIV care
and substance use disorders treatment simultaneously. Engagement in substance use disorders treatment should reinforce and
support the engagement in HIV care and medication adherence
but does not have to precede engagement in HIV care. Engagement in HIV care should lead to increased use of HIV medication,
improved adherence, and HIV viral suppression.
Patient Navigation
Participants in this group had up to 11 sessions with a patient
navigator during the 6-month intervention. Patient navigators received 24 hours of initial training, were monitored for
fidelity, and received performance feedback from the study intervention team weekly. The first session most frequently occurred at the hospital bedside with the patient navigator working to motivate and assist participants to engage in HIV care
and initiate or continue ART. Subsequent sessions were held
in multiple locations (eg, patient navigator’s office, in participants’ living environment). Patient navigators used a strengthsbased case management approach—which involves assisting
patients to capitalize on their abilities, inner resources, knowledge, and motivation allowing them to better cope with ongoing life challenges,10,17,18 and they incorporated techniques
from motivational interviewing, a collaborative, goaloriented style of communication designed to strengthen personal motivation for and commitment to a specific goal by eliciting and exploring the person's own reasons for change within
an atmosphere of acceptance and compassion.19 They worked
with participants to (1) coordinate care with clinicians; (2) review health information; (3) overcome personal or logistical
challenges (eg, access to transportation, child care); and (4) provide psychosocial support directly, by encouraging participantidentified sources of support and making appropriate referrals. Patient navigators accompanied participants to the first
substance use disorders treatment and HIV care appointments. Patients in this group received no financial incentives
for attending intervention sessions.
Patient Navigation Plus Financial Incentives
Participants in this group received the structured 6-month patient navigation-plus-financial-incentives intervention. The financial incentives plan was designed to enhance motivation
and engagement in health-related behaviors essential to
achieve the primary outcome.
Incentive amounts were designed to provide frequent
positive reinforcement on an escalating scale, in amounts sufficient to motivate throughout the 6-month intervention
158

period, for multiple targeted behaviors that mediate (eg, doctor visits, receipt of HIV medications) or interfere (eg, substance use) with achieving viral suppression. Patient navigators provided incentives for 7 target behaviors: (1) attending
up to 11 patient navigation sessions (up to $220); (2) completion of required identification, insurance and other paperwork ($80); (3) 4 visits to an HIV clinic ($180); (4) attending substance use disorders treatment ($90); (5) submitting drug and
alcohol-negative specimens to the patient navigator ($220);
(6) having blood drawn at 2 laboratory visits ($50); and (7) having an active prescription for ART ($170). A $50 incentive was
earned by participants who achieved at least a 2 log10 drop from
baseline viral load within 4 months after randomization and
$100 for a suppressed viral load at the 6-month study followup. A participant in the navigation-plus-incentives group could
earn up to $1160 during the 6-month intervention.
Treatment as Usual
Participants in this group received the standard treatment provided at each hospital for linking hospitalized patients to outpatient HIV care and substance use disorders treatment. Designated hospital staff members, social workers, case managers,
attending physicians, and infectious diseases consultants were
responsible for scheduling an outpatient HIV care appointment. Standard practice for linking patients to substance use
disorders treatment at most hospitals was written referral. Patient navigators did not interact with participants assigned to
the treatment as usual group.

Intervention Fidelity
All patient navigation intervention sessions were audio recorded with participant consent, and 7.5% of the recordings
were reviewed randomly during the trial to provide feedback
to patient navigators and ensure high-quality delivery. Required activities such as assessing the patient’s readiness to
access substance use disorders treatment were rated using a
4-point scale: 0, not at all; 1, somewhat; 2, mostly; and 3, completely. Median ratings between 1.5 and 2.5 were classified as
good, and those higher than 2.5 were classified as excellent.

Measures
HIV-1 viral load and CD4 cell count were measured by local laboratories. Urine drug screens were taken at 6 and 12 months. HIV
medication adherence was measured by self-report as the percentage of pills taken in the last 30 days.20 HIV care and substance use disorders treatment use were assessed.21,22 Specific
substances used outside of medical purposes in the last year and
over the last 30 days were assessed using the substance module of the Addiction Severity Index.23,24 Substance use severity was measured by a combination of the Drug Abuse Screening Test (DAST)-1025 and the AUDIT.26 Participants were counted
as having a severe substance use problem if they had a 6 or
higher on the DAST-10 or 6 (for women) or 7 (for men) or higher
on the AUDIT. Injection drug use (IDU) was measured using an
adaptation of the Global Appraisal of Individual Needs (GAIN)
risk behaviors module.27,28 Additional baseline measures, including housing stability and psychological distress, were determined using validated instruments.29-31
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Safety
Adverse events and deaths were monitored and reported to the
medical monitor and data and safety monitoring board.
Outcomes
The primary outcome was HIV viral suppression (defined as having a viral load of ≤200 copies/mL) versus HIV viral nonsuppression or death at 12 months. The protocol specified 9 HIVrelated secondary outcomes with 6 reported herein. The
protocol specified 4 substance use-related outcomes with 3 reported herein. The protocol also listed 5 analyses of mediators
and moderators that are not reported herein. Reported secondary HIV-related outcomes included HIV viral suppression at 6
months, outpatient care with an HIV specialist, having been prescribed HIV medications, HIV medication adherence as measured by the percentage of pills taken over the last month at both
6 and 12 months. Substance use–related outcomes were assessed at 6 and 12 months and included attending professional
substance use disorders treatment, level of substance use measured by urine and breathalyzer analysis, and self-report of substance use severity. For completeness, in planned analyses the
primary outcome was disaggregated into viral suppression and
death and in post hoc analyses professional substance use disorders treatment was disaggregated into residential outpatient treatment and into an indicator for whether medication–
assisted substance use disorders treatment was used.

Analyses
The full statistical analysis plan is available (eSAP in Supplement
3). Hypotheses were tested using generalized estimating equations including both 6- and 12-month data and controlled for
the baseline level of the particular outcome measure. Specific
tests for the 2 follow-up assessments were done by structured
contrasts based on this single repeated-measures model for each
outcome. A type I error rate of 0.05 was used with 2-sided tests;
a simple closed-testing procedure32 controlled the type-I error
to 0.05 per outcome. This procedure assigns the P value for a
comparison of any 2 groups, the larger of the simple 2-group
comparisons’ P value and the 2-degree of freedom P value associated with the overall test of difference among all 3 groups.
In the primary analysis, control variables included site of recruitment, baseline viral suppression, and an indicator for
whether CD4 cell count was more than 350 cells/μL. All randomized participants were included; however, those who had
not died but had missing viral load data were excluded from the
primary analyses. Participants who were otherwise lost to
follow-up but had viral load data available in medical records
were included. Potential heterogeneity in treatment effects was
examined in secondary analyses evaluating interactions of treatment with site, baseline viral suppression, stimulant use
(cocaine, ecstasy, or amphetamines), and patient-reported sociodemographic characteristics: ethnicity (Hispanic or not), race
(black, white, and other), and sex. Race/ethnicity and sex were
included due to the documented difference in HIV care outcomes by these factors33-36; patients endorsed all racial categories that applied. All secondary analyses included the control
variables used in the primary analysis as well as the baseline
value of the particular secondary outcome.
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Statistical Power
Preplanned power estimated using simulations in SAS 9.3 assumed a 12% to 15% death rate and up to 15% additional attrition at 12 months. Simulations assumed at least 12% absolute
differences between treatment as usual and patient navigation groups with or without financial incentives and that suppression in the treatment-as-usual group ranged from 10% to
15%. These simulations estimated that 266 participants per
group or a total of 798 participants would result in 87% power
or greater for all comparisons.

Results
There were 12 118 hospital admissions among 7769 unduplicated patients with HIV infection at the participating hospitals during the recruitment period. Prior to establishment of
prescreening procedures, 1376 patients were entered into formal screening. After prescreening, 3025 patients were ineligible and 1848, eligible based on CD4 cell count or HIV viral
load. A total of 915 of the 1848 eligible participants were formally screened. This resulted in 2291 patients assessed for eligibility and 801 randomized. Reasons for exclusion, randomization, and follow-up are shown in the Figure. The 64.5% were
ineligible because of substance use criteria. The randomized
sample was more likely than the nonrandomized sample to be
unstably housed, incarcerated, or unemployed; lack health insurance; and have lower income and less education (Table 1).
Approximately one-third (32.5%) of the randomized sample
(Table 2) had a history of IDU with 18.4% injecting during the
prior 12 months.

Primary Outcome
The analysis of viral suppression vs nonsuppression or death
included 774 of 801 patients (96.6%) of the randomized participants with 752 (93.9%) providing data at the primary outcome assessment at 12 months. There were no differences in
HIV viral suppression rates among the 3 groups at 12 months
(Table 3; treatment success: navigation only, 35.7%; navigation plus incentives, 38.6%; and usual treatment, 34.1% of patients). Compared with usual treatment, the risk difference (RD)
for the navigation-only group was 1.6% (95% CI, −6.8% to
10.0%) and for the navigation-plus-incentives group was 4.5%
(95% CI, −4.0% to 12.8%). When comparing the 2 navigation
groups, the RD (navigation only −[navigation plus incentives]) was −2.8% (95% CI, −11.3% to 5.6%). There was no evidence of treatment heterogeneity; the treatment interactions
with site (P = . 83), black race (P = .28), Hispanic ethnicity
(P = .84), sex (P = .61), or use of stimulants (P = .84) were not
statistically significant (Table 4). There were however, significant main effects for these factors. Across all treatment groups,
black race (33.2%) vs nonblack race (46.3%; RD, −13.1%; 95%
CI, −21.7% to −4.5%), use of stimulants (32.2%) vs no use of
stimulants (45.5%; RD, −13.3%; 95% CI, −21.0% to −5.7%), and
enrolling in a site in the southern United States (29.0%) vs other
regions (46.5%, RD, −17.5%; 95% CI, −24.5% to −10.5%) were
assoc iated w ith lower proportions of patients w ith
12-month viral suppression.

jama.com

(Reprinted) JAMA July 12, 2016 Volume 316, Number 2

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: http://jama.jamanetwork.com/ by a UNIVERSITY OF EXETER User on 07/16/2016

159

Research Original Investigation

Patient Navigation, Viral Suppression, and HIV and Substance Use

Figure. Flow of Patients Through the Project HOPE Trial
12 118 Patients positive for HIV admitted to hospitals
(7769 unduplicated admissions)

4873 Prescreened via medical records a

7245 Not prescreened via medical records

3025 Ineligible (viral load ≤200 copies/mL
or CD4 cell count >500 cells/μL)
915 Screened b

1376 Screened b

2291 Total No. of patients assessed for eligibility
1490 Excluded
961 No substance use
194 Viral load ≤200 copies/mL or CD4 cell count >500 cells/μL
167 Inadequate laboratory information to determine eligibility
54 Could not or would not provide contact information
42 Did not meet physical functioning criteria c
40 Participant declined further involvement
16 Not living in area
12 Did not successfully complete baseline CAPI
3 Could not communicate in English
1 Not HIV-positive
801 Randomized
266 Randomized to receive navigationonly intervention
257 Received navigation intervention
as randomized
59 <6 Sessions
198 ≥6 Sessions
9 Did not receive navigation
intervention

271 Randomized to receive navigationplus-incentives intervention
267 Received navigation and financial
incentives as randomized
23 <6 Sessions
244 ≥6 Sessions
4 Did not receive navigation
intervention

6-Month follow-up
33 Lost to follow-up
19 Died
7 Lost contact
2 Withdrew consent
2 Incarcerated
2 Moved
1 Clinical reasons

6-Month follow-up
24 Lost to follow-up
14 Died
5 Lost contact
2 Withdrew consent
1 Incarcerated
2 Moved

6-Month follow-up
26 Lost to follow-up
14 Diede
6 Lost contact
4 Incarcerated
1 Moved
1 Clinical reasons

12-Month follow-up
23 Lost to follow-up
15 Died
3 Lost contact
3 Incarcerated
2 Clinical reasons

12-Month follow-up
22 Lost to follow-up
14 Died
7 Lost contact
1 Incarcerated

12-Month follow-up
17 Lost to follow-up
13 Died
3 Lost contact
1 Moved

255 Included in the primary analysis
(viral suppression) f
248 Contributed data at 6 mo
249 Contributed data at 12 mo
1 Viral load data obtained
from medical record
2 Missing data at 12 mo
11 Excluded from the primary analysis
(lost to follow-up)

263 Included in the primary analysis
(viral suppression) f
260 Contributed data at 6 mo
254 Contributed data at 12 mo
1 Viral load data obtained
from medical record
8 Excluded from the primary analysis
(lost to follow-up)

CAPI indicates computer-assisted personal interview.
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a

Consent was not required for prescreening.

b

Informal tallies showed that refusal, being too ill and discharged before
screening were equivalent reasons for not being screened.

c

Physical functioning criteria included 26 with Karnofsky score < 60;
10 too sick to participate, and 6 cognitive functioning precluded
involvement.

264 Randomized to receive usualtreatment intervention
264 Received therapy as randomizedd

256 Included in the primary analysis
(viral suppression) f
253 Contributed data at 6 mo
249 Contributed data at 12 mo
5 Viral load data obtained
from medical record
8 Excluded from the primary analysis
(lost to follow-up)

d

Participants in the usual-treatment group received treatment as usual which
was not tracked by the study.

e

A patient who died in the 12 month period but was counted as lost to follow-up
at 6 months.

f

Virally suppression as treatment success includes participants with viral
>200 copies/mL and treatment failure as death. This analysis includes those
lost to follow-up for whom medical records of viral load were available.
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Table 1. Demographics of the Screened and Randomized Samples
No./Total (%)
Total Screened
(n = 2291)
765/2289 (33.4)

Characteristic
Women

Not Randomized
(n = 1490)
504/1488 (33.9)

Randomized
(n = 801)a
261/801 (32.6)

P
Valueb
.53

Race/ethnicityc
Hispanic

246/2282 (10.8)

158/1486 (10.6)

88/796 (11.1)

.76

1714/2279 (75.2)

1096/1482 (74.0)

618/797 (77.5)

.06

White

482/2279 (21.1)

330/1482 (22.3)

152/797 (19.1)

.08

Other

115/2279 (5.0)

77/1482 (5.2)

38/797 (4.8)

.66

Married or cohabiting

294/2275 (12.9)

204/1474 (13.8)

90/801 (11.2)

.08

Widowed, divorced, or separated

536/2275 (23.6)

355/1474 (24.1)

181/801 (22.6)

.43

1445/2275 (63.5)

915/1474 (62.1)

530/801 (66.2)

.05

<High school

762/2276 (33.5)

443/1475 (30.0)

319/801 (39.8)

<.001

High school/GED

800/2276 (35.1)

529/1475 (35.9)

271/801 (33.8)

.33

>High school

714/2276 (31.4)

503/1475 (34.1)

211/801 (26.3)

<.001

Black

Marital status

Never married
Education

Personal annual income, median (IQR), $1000s
Health insurance

8.5 (6.0-13.0)

8.6 (6.8-14.0)

1649/2259 (73.0)

1115/1464 (76.2)

8.4 (4.0-11.0)

<.001

534/795 (67.2)

<.001

Employment status
Working

337/2275 (14.8)

244/1474 (16.6)

93/801 (11.6)

.002

Unemployed

695/2275 (30.5)

414/1474 (28.1)

281/801 (35.1)

.001

1131/2275 (49.7)

732/1474 (49.7)

399/801 (49.8)

.95

112/2275 (4.9)

84/1474 (5.7)

28/801 (3.5)

.02

45.4 (11.1)

44.6 (10.0)

.08

Disabled
Other status
Age, mean (SD), y

45.2 (10.7)

Incarceration
Ever

1481/2272 (65.2)

861/1473 (58.5)

620/799 (77.6)

<.001

230/2272 (10.1)

109/1473 (7.4)

121/799 (15.1)

<.001

Any of last 6 mo

659/2232 (29.5)

361/1445 (25.0)

298/787 (37.9)

<.001

Most of last 6 mo

431/2253 (19.1)

236/1462 (16.1)

195/791 (24.7)

<.001

In last 6 mo
Unstably housed

Substance use eligibled
Substance use

1292/2291 (56.4)

491/1490 (33.0)

801/801 (100.0)

<.001

Alcohol

734/2291 (32.0)

263/1490 (17.7)

471/801 (58.8)

<.001

Drugs

975/2291 (42.6)

362/1490 (24.3)

613/801 (76.5)

<.001

85/2266 (3.8)

25/1465 (1.7)

60/801 (7.5)

<.001

Marijuana

758/2266 (33.5)

400/1465 (27.3)

358/801 (44.7)

<.001

Stimulants

883/2266 (39.0)

316/1465 (21.6)

567/801 (70.8)

<.001

Opioids

305/2266 (13.5)

133/1465 (9.1)

172/801 (21.5)

<.001

Other drugs

153/2266 (6.8)

74/1465 (5.1)

79/801 (9.9)

<.001

Club drugse

Secondary Outcomes
HIV Related
At 6 months 120 of 260 patients (46.2%) in the navigation-plusincentives group were virally suppressed vs 89 of 253 patients
(35.2%) in the usual-treatment group (RD, 11.0%; 95% CI, 2.5%,
to 19.4%; P = .04). At 6 months 208 of 240 patients (86.7%) in
the navigation-plus-incentives group reported that they attended
HIV care visits vs 155 of 232 (66.8%) in the usual-treatment group,
for an RD of 19.9% (95% CI, 12.4%-27.3%; P = .003) and vs 177 of
225 patients (78.7%) in the navigation-only group vs the usualtreatment group, for an RD of 11.9%, 95% CI (3.8% to 19.9%; P <
.001). When comparing the navigation-only with the navigationplus-incentives groups, the RD was −8.0% (95% CI; −14.9% to
−1.1%; P = .01). Compared with the 180 of 233 patients (77.3%)
in the usual-treatment group, the 221 of 242 patients (91.3%) in
the navigation-plus-incentives group reported using HIV medi-

Abbreviation: GED, General
Educational Development;
IQR, interquartile range.
a

Denominators vary due to
missing data.

b

Compares randomized vs not
randomized patients.

c

Categories are overlapping.

d

To be substance-use eligible,
the patient had to be alcohol-use
eligible (Alcohol Use Disorders
Identification–C score >3 for women
and >4 for men) or drug-use eligible
(used stimulants or opiates).

e

Ecstasy, GHB (gamma
hydroxybutyrate), or ketamine.

cations, for an RD of 14.1% (95% CI, 7.6% to 20.5%; P < .001) and
vs 189 of 225 (84.0%) in the navigation-only group, for an RD of
6.8% (95% CI, −0.5% to 14.0%; P = .05). The RD between the navigation groups was −7.3% (95% CI, −13.3% to −1.4%; P = .01). None
of the HIV-related secondary outcomes at 12 months were statistically different by treatment group (Table 3).
Substance Use Related
There were no significant differences among groups in urine
drug screen results, self-reported days of substance use, or severity at 6 or 12 months (Table 3). Patients in both the navigationplus-incentives (74 of 242; 30.6%) and the navigation-only
groups (58 of 225, 25.8%) were more likely than patients in
usual-treatment group (42 of 233; 18.0%, RD, 12.6%; 95% CI,
4.9% to 20.2%; P < .001 and RD, 7.8%; 95% CI, 0.2% to 15.3%;
P = .02, respectively) to engage in professional substance use
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Table 2. Demographic and Baseline HIV Care by Condition at Baselinea
No./Total (%)
Demographics
Women

Navigation Only (n = 266) Navigation + Incentives (n = 271) Usual Treatment (n = 264) Overall (n = 801)
87/266 (32.7)
94/271 (34.7)
80/264 (30.3)
261/801 (32.6)

Race/ethnicity
Hispanic

28/264 (10.6)

25/269 (9.3)

35/263 (13.3)

88/796 (11.1)

Black

204/264 (77.3)

211/271 (77.9)

203/262 (77.5)

618/797 (77.5)

White

43/264 (16.3)

57/271 (21.0)

52/262 (19.8)

152/797 (19.1)

Other

16/264 (6.1)

10/271 (3.7)

12/262 (4.6)

38/797 (4.8)

Married or cohabiting

32/266 (12.0)

33/271 (12.2)

25/264 (9.5)

90/801 (11.2)

Widowed, divorced, or separated

62/266 (23.3)

58/271 (21.4)

61/264 (23.1)

181/801 (22.6)

172/266 (64.7)

180/271 (66.4)

178/264 (67.4)

530/801 (66.2)

Marital status

Never married
Education
<High school

117/266 (44.0)

105/271 (38.7)

97/264 (36.7)

319/801 (39.8)

High school/GED

81/266 (30.5)

94/271 (34.7)

96/264 (36.4)

271/801 (33.8)

>High school

68/266 (25.6)

72/271 (26.6)

71/264 (26.9)

211/801 (26.3)

Personal annual income, median (IQR), $1000sh
Health insurance

8.4 (2.5-10.0)
176/264 (66.7)

8.4 (5.0-12.0)
182/270 (67.4)

8.4 (4.0-11.0)
176/261 (67.4)

8.4 (4.0-11.0)
534/795 (67.2)

Employment status
Working

24/266 (9.0)

35/271 (12.9)

34/264 (12.9)

93/801 (11.6)

Unemployed

101/266 (38.0)

99/271 (36.5)

81/264 (30.7)

281/801 (35.1)

Disabled

132/266 (49.6)

131/271 (48.3)

136/264 (51.5)

399/801 (49.8)

9/266 (3.4)

6/271 (2.2)

13/264 (4.9)

28/801 (3.5)

44.4 (10.1)

44.6 (10.0)

Other status
Age, mean (SD), y

44.8 (9.9)

44.7 (10.0)

Incarceration
Ever

214/266 (80.5)

207/270 (76.7)

199/263 (75.7)

620/799 (77.6)

41/266 (15.4)

40/270 (14.8)

40/263 (15.2)

121/799 (15.1)

Any of the last 6 mo

106/260 (40.8)

101/267 (37.8)

91/260 (35.0)

298/787 (37.9)

Most of the last 6 mo

70/263 (26.6)

60/269 (22.3)

65/259 (25.1)

195/791 (24.7)

Alcohol use eligibleb

146/266 (54.9)

155/271 (57.2)

170/264 (64.4)

471/801 (58.5)

Drug use eligibleb

258/266 (97.0)

264/271 (97.4)

258/264 (97.7)

780/801 (97.4)

Stimulant use

186/266 (69.9)

195/271 (72.0)

175/264 (66.3)

556/801 (69.4)

63/266 (23.7)

57/271 (21.0)

52/264 (19.7)

172/801 (21.5)

Last 6 mo
Unstably housed

Substance use

Opioid use
Maximum use in last 30 d, mean (95% CI), d
Severe substance usec

9.5 (7.8-11.5)
177/265 (66.8)

8.8 (7.3-10.7)
185/269 (68.8)

11.0 (9.1-13.4)
192/263 (73.0)

9.8 (8.7-10.9)
554/797 (69.5)

Ever IDU

90/266 (33.8)

85/271 (31.4)

85/264 (32.2)

260/801 (32.5)

IDU past 12 mo

50/266 (18.8)

51/271 (18.8)

46/264 (17.4)

147/801 (18.4)

8/266 (3.0)

15/271 (5.5)

11/264 (4.2)

34/801 (4.2)

101/266 (38.0)

99/271 (36.5)

101/262 (38.5)

301/799 (37.7)

Shared needles or paraphernalia after using
Hepatitis C virus positived
Unprotected sex with HIV-negative partnere
Psychologically distressedf

42/266 (15.8)

47/271 (17.3)

49/264 (18.6)

138/801 (17.2)

145/266 (54.5)

141/270 (52.2)

132/264 (50.0)

418/800 (52.3)

Physical or sexual abuse as child

98/265 (37.0)

119/269 (44.2)

101/261 (38.7)

318/795 (40.0)

Interpersonal violence as adult

144/266 (54.1)

169/269 (62.8)

160/262 (61.1)

473/797 (59.3)

123 (35-259)

106 (25-238)

109 (29-242)

Laboratory HIV Indicators
CD4 cell count median (IQR), cells/μL

96 (27-240)

CD4 cell count > 350 cells/μL

33/266 (12.4)

42/271 (15.5)

29/264 (11.0)

HIV viral load, median (IQR), 1000 copies/mL

54.0 (5.8-192.2)

53.1 (4.7-199.2)

49.4 (7.3-222.5)

104/801 (13.0)
52.8 (5.2-199.2)

Primary outcome at baseline
HIV viral suppression (≤200 copies/mL)g

30/266 (11.3)

28/271 (10.3)

29/264 (11.0)

87/801 (10.9)

HIV viral load laboratory undetectable

10/266 (3.8)

10/271 (3.7)

12/264 (4.5)

32/801 (4.0)

127/264 (48.1)

123/269 (45.7)

130/262 (49.6)

380/795 (47.8)

48/117 (41.0)

58/131 (44.3)

55/137 (40.2)

161/385 (41.8)

Secondary outcomes at baseline
HIV treatment
Visited specialist
Self-report
Medical records
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Table 2. Demographic and Baseline HIV Care by Condition at Baselinea (continued)
No./Total (%)
Demographics
Taking medications

Navigation Only (n = 266) Navigation + Incentives (n = 271) Usual Treatment (n = 264) Overall (n = 801)

Self-report

130/265 (49.1)

141/271 (52.0)

133/264 (50.4)

404/800 (50.5)

68/199 (34.2)

72/208 (34.6)

62/197 (31.5)

202/604 (33.4)

52.3 (42.1-64.9)

62.7 (51.0-77.0)

56.1 (45.3-69.4)

57.2 (50.6-64.6)

Self-reporth

2.0 (1.8-2.2)

1.9 (1.7-2.1)

1.9 (1.7-2.1)

1.9 (1.8-2.0)

Medical recordsh

1.6 (1.4-1.7)

1.7 (1.5-1.8)

1.6 (1.5-1.8)

1.6 (1.5-1.7)
125/800 (15.6)

Medical records
ART pills taken in last mo, %h,i
Hospitalizations

Substance use disorders treatment
Professional treatment

44/266 (16.5)

35/271 (12.9)

46/263 (17.5)

Residential

23/266 (8.7)

21/270 (7.8)

25/263 (9.5)

69/799 (8.6)

Outpatient

22/265 (8.3)

15/270 (5.6)

23/263 (8.8)

60/798 (7.5)

Medication-assisted treatmentj
Visited AA or NA

18/265 (6.8)

10/271 (3.7)

14/263 (5.3)

42/799 (5.3)

33/266 (12.4)

37/271 (13.7)

31/263 (11.8)

101/800 (12.6)

Abbreviations: AA, Alcoholics Anonymous; ART, antiretroviral therapy;
GED, General Educational Development; IDU, Injection drug use;
IQR, interquartile range; NA, Narcotics Anonymous.

f

Count and percentage meeting criteria for “caseness” on the Brief Symptom
Inventory-18 defined as having a T score of 63 or higher on the overall score or on
any 2 of the 3 dimension subscores (depression, anxiety, and somatization).

a

Categories are overlapping.

g

b

To be substance use eligible the patient had to be alcohol-use eligible (Alcohol
Use Disorders Identification Test [AUDIT]–C score of >3 for women and >4 for
men) or drug-use eligible (used stimulants or opiates)

Screening and eligibility were based on medical records. Baseline assessment
is reported herein.

h

A negative binomial for number data are used. The model-predicted mean
(95% CI) are presented.

i

The percentage of ART pills taken is only of those self-reporting that they were
taking medications.

j

Of those engaged in medication-assisted treatment, approximately 75%
were taking methadone and 25%, buprenorphine. One person was taking
oral naltrexone.

c

Severe substance use was indicated if a patient had a Drug Abuse Screening
Test (DAST)–10 score of 6 or higher or an AUDIT score of 6 or higher for
women or 7 or higher for mean.

d

Hepatitis C virus status combines self-report and medical records when available.

e

Includes participants of unknown HIV status.

disorders treatment in the first 6 months of the trial. There was
no difference in rates of substance use disorders treatment engagement at 12 months (Table 3).

Intervention Duration and Fidelity
The median number of sessions completed in the navigationonly group was 7 sessions (interquartile range [IQR], 5-10),
whereas the median in the patient navigation-plus-incentives
group was all 11 sessions (IQR, 8-11, P < .001). A total of 326 of
the 4535 sessions (7.5%) delivered were rated for fidelity on a
scale with a maximum score of 3. The median score on this rating varied between 2.2 and 2.75. There were no differences between the navigation groups in fidelity. A total of 267 of 271 patients (98.5%) in the navigation-plus-incentives group received
a median payment of $716 (IQR, $495-$890).

Adverse Events
There was 1 adverse event, pain associated with a blood draw, in
the navigation-plus-incentives group, which was rated as mild.
Of the 774 patients with follow-up data, 90 (11%) died. There were
no differences in the rates of death by treatment group (Table 3).

Discussion
In this study of hospitalized patients with poorly controlled HIV
infection and substance use, 2 intensive but relatively shortterm interventions did not result in higher rates of viral suppression relative to viral nonsuppression or death at the

12-month follow-up, which was 6 months after completion of
the interventions. Across all study groups, a little more than onethird of participants achieved viral suppression at 12 months.
The intervention approach in the most enhanced group (patient navigation plus financial incentives) sought to support multiple health behaviors and linkage to both HIV care and substance
use disorders treatment. It was conceptualized that once the
6-month intervention phase was concluded, the positive aspects
of being engaged in HIV care and substance use disorders treatment would help overcome potential barriers to care and treatment and would translate to sustained viral suppression.6,7 This
was not the case. The observed intervention effect of viral suppression at 6 months may be explained by participants’ engagement in HIV care and substance use disorders treatment, consistent with the interventions’ conceptual model. It should be
noted, however, that this secondary outcome is one of many secondary outcomes and even at 6 months, fewer than half of participants in the intervention group achieved viral suppression.
It is possible that the lack of substance use disorders treatment options affected study results. Participation in substance use disorders treatment was low across groups with no
decrease in overall substance use and severity of use. In the
study interventions, patient navigators sought to engage participants using substances with available treatment services.
Several study sites did not reside in jurisdictions that offered
harm reduction services. Also, the majority of the study participants used stimulants, a group that was less likely to become virally suppressed compared with those who only used
opiates, alcohol, or both. Although the availability of substance
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23/216 (10.7)

Medication-assisted
treatmente,g
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97/225 (43.1)
23/248 (9.3)

Deaths (failure)d

97/248 (39.1)

112/216 (51.9)

9.5 (7.5 to 12.1)

113/166 (68.1)

Viral suppression (success)c

Treatment success

Secondary Outcomes at 6 Monthsj

Severe substance usei

Use last mo,
mean (95% CI), df

Positive urine drug screenh

Substance use

39/216 (18.1)

24/216 (11.1)

Outpatient

Visited AA or NA

24/216 (11.1)

Residential

Professional treatment

45/216 (20.8)

1.1 (0.9 to 1.4)

Medical recordse,f

Substance use disorders
treatment

0.9 (0.8 to 1.2)

Self-reporte,f

Hospitalizations

79.9 (73.2 to 87.2)

121/164 (73.8)

ART pills taken in last mo,
mean (95% CI), %f

177/216 (81.9)

Medical recordse

81/122 (66.4)

Self-reporte

Taking HIV medications

Medical records

Self-report

Visited an HIV specialist

HIV treatment
156/215 (72.6)

32/249 (12.9)

Death (failure)d

Secondary Outcomes at 12 Months

89/217 (41.0)

89/249 (35.7)

Navigation Only

No./Total (%)

Viral suppression (success)c

Treatment success

Primary Outcome at 12 Monthsb

Table 3. Study Outcomesa

22/260 (8.5)

120/238 (50.4)

120/260 (46.2)

111/222 (50.0)

8.5 (6.7 to 10.8)

105/179 (58.7)

56/223 (25.1)

16/224 (7.1)

23/224 (10.3)

26/224 (11.6)

47/224 (21.0)

1.0 (0.8 to 1.2)

0.7 (0.6 to 0.9)

81.3 (74.9 to 88.3)

136/171 (79.5)

199/224 (88.8)

77/103 (74.8)

169/221 (76.5)

29/254 (11.4)

98/225 (43.6)

98/254 (38.6)

Navigation +
Incentives

20/253 (7.9)

89/233 (38.2)

89/253 (35.2)

114/215 (53.0)

9.5 (7.5 to 12.1)

105/160 (65.6)

37/215 (17.2)

16/215 (7.4)

27/215 (12.6)

16/215 (7.4)

42/215 (19.5)

0.9 (0.7 to 1.1)

0.7 (0.5 to 0.9)

83.1 (76.1 to 90.7)

105/156 (67.3)

177/216 (81.9)

75/127 (59.1)

150/213 (70.4)

29/249 (11.7)

85/220 (38.6)

85/249 (34.1)

Usual Treatment

1.4 (−3.5 to 6.3)

4.9 (−4.1 to 13.9)

3.9 (−4.5 to 12.4)

−1.2 (−10.6 to 8.3)

0.0 (−3.3 to 2.3)

2.5 (−7.8 to 12.7)

0.9 (−6.4 to 8.0)

3.2 (−2.2 to 8.6)

−1.5 (−7.5 to 4.7)

3.7 (−1.8 to 9.1)

1.3 (−6.3 to 8.9)

0.2 (−0.1 to 0.5)

0.2 (−0.01 to .5)

−3.2 (−13.4 to 6.9)

6.5 (−3.5 to 16.5)

0.0 (−7.3 to 7.3)

7.3 (−4.6 to 19.3)

2.1 (−6.4 to 10.7)

1.2 (−4.6 to 7.0)

2.4 (−6.8 to 11.6)

1.6 (−6.8 to 10.0)

Navigation Only vs
Usual Treatment

0.6 (−4.2 to 5.3)

12.2 (3.3 to 21.1)

11.0 (2.5 to 19.4)

−3.0 (−12.4 to 6.4)

−1.0 (−4.0 to 2.1)

−7.0 (−17.3 to 3.3)

7.9 (0.3 to 15.5)

−0.3 (−5.2 to 4.6)

−2.3 (−8.2 to 3.7)

4.2 (−1.3 to 9.6)

1.5 (−6.1 to 9.0)

0.1 (−0.2 to 0.3)

0.0 (−0.2 to 0.3)

−1.8 (−11.7 to 8.1)

12.2 (2.7 to 21.8)

6.9 (.3 to 13.5)

15.7 (3.7 to 27.7)

6.1 (−2.3 to 14.4)

−0.2 (−5.8 to 5.4)

4.9 (−4.2 to 14.1)

4.5 (−4.0 to 12.8)

Navigation +
Incentives vs Usual
Treatment

Risk Difference (95% CI), %

0.8 (−4.1 to 5.8)

−7.3 (−16.4 to 1.8)

−7.0 (−15.6 to 1.5)

1.9 (−7.5 to 11.2)

1.0 (−2.0 to 4.0)

9.4 (−.7 to 19.5)

−7.1 (−14.7 to 0.6)

3.5 (−1.8 to 8.8)

0.8 (−4.9 to 6.6)

−0.5 (−6.4 to 5.4)

−0.2 (−7.8 to 7.5)

0.1 (−0.14 to 0.5)

0.2 (−0.04 to 0.5)

−1.4 (−11.2 to 8.3)

−5.8 (−14.8 to 3.3)

−6.9 (−13.5 to −0.3)

−8.4 (−20.2 to 3.5)

−3.9 (−12.1 to 4.3)

1.4 (−4.3 to 7.1)

−2.5 (−11.8 to 6.7)

−2.8 (−11.3 to 5.6)

Navigation Only vs
Navigation +
Incentives

P Value

.89

.30

.37

.71

.66

.73

.83

.41

.84

.21

.68

.24

.24

.20

.14

.76

.24

.34

.86

.81

.80

Navigation
Only vs
Usual
Treatment

.89

.03

.04

.74

.86

.21

.14

.77

.84

.21

.68

.46

.87

.17

.04

.06

.14

.34

.86

.70

.68

Navigation +
Incentives vs
Usual
Treatment

.89

.11

.11

.71

.66

.21

.14

.41

.84

.81

.68

.28

.24

.63

.28

.06

.40

.65

.86

.70

.68

(continued)
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0.1 (−9.8 to 10.0)

Participants who died by 6-mo are also counted in deaths at 12 months.

Due to classification error the model replaces the control for Site with an indicator for site being in the South.

d

e

The adjusted P value is significant, but the unadjusted difference is not and therefore the unadjusted 95% CI
in the Table includes zero.

Viral load was determined at the 6-mo assessment. Other outcomes are assessed at 6 mo and refer to behaviors
that occurred between baseline and 6 mo.

j

Viral suppression is ⱕ200 copies/mL. Analysis excludes deaths.

c

k

Severe substance use was indicated if a patient had a Drug Abuse Screening Test (DAST)-10 score of 6 or higher
or an Alcohol Use Disorders Identification Test (AUDIT) score of 6 or higher for women (men, 7 or higher).

i

Viral load was determined at the 12-month assessment. Other outcomes are assessed at 12 months and refer to
behaviors that occurred between 6 and 12 months.

b

.93

.95

.54

.04

.03

.10

.14

.13

.97

.37

.02k

.45

.01

Urine drug screens were done on the full sample at 6 and 12 months only. Patients in the
navigation-plus-incentives group underwent additional urine drug screens as part of the intervention.

.48

.95

.54

.003

.73

<.001

.05

<.001

.96

.59

.14

.003

<.001

Medications were about 75% methadone and 25% buprenorphine.

.48

1.00

.76

.19

.03

.007

.31

.02

.96

.37

.20

.01

.05

.01
.10

h

−2.5 (−11.5 to 6.6)

0.0 (−2.7 to 2.7)

5.3 (−4.5 to 15.1)

−8.6 (−16.2 to −1.0)

6.6 (1.5 to 11.7)

−4.4 (−11.1 to 2.3)

−4.9 (−11.4 to 1.7)

−4.8 (−13.0 to 3.4)

−0.1 (−0.6 to 0.4)

0.0 (−0.3 to 0.3)

−5.2 (−14.8 to 4.3)

−6.1 (−14.6 to 2.5)

−7.3 (−13.3 to −1.4)

.003
<.001

g

3.6 (−5.4 to 12.5)

−0.4 (−3.1 to 2.3)

−5.2 (−14.9 to 4.5)

13.5 (6.3 to 20.7)

−1.5 (−5.8 to 2.8)

11.3 (5.4 to 17.2)

7.9 (1.7 to 14.1)

12.6 (4.9 to 20.2)

0.2 (−0.3 to 0.7)

0.0 (−0.3 to 0.3)

4.2 (−5.7 to 14.0)

16.1 (6.9 to 25.3)

14.1 (7.6 to 20.5)

.003

−8.0 (−14.9 to −1.1) <.001
−12.2 (−22.5 to −1.9)

Model is estimated using the negative binomial link.

1.1 (−8.1 to 10.30)

−0.4 (−3.0 to 2.3)

19.9 (12.4 to 27.3)
24.1 (13.8 to 34.4)

Navigation
Only vs
Navigation +
Incentives

Unadjusted counts, proportions and risk differences with associated 95% confidence intervals are presented.
P-values are from adjusted model which included control variables. Control variables include site of recruitment,
and indicator for HIV viral suppression at baseline, an indicator for CD4 cell count >350 cells/μL, and the baseline
realization of the dependent measure.

125/231 (54.1)

8.3 (6.6 to 10.4)

119/182 (66.4)

4.9 (−1.9 to 11.7)

5.1 (−0.2 to 10.5)

6.9 (1.3 to 12.6)

3.0 (−2.9 to 9.0)

7.8 (0.2 to 15.3)

0.1 (−0.4 to 0.6)

0.0 (−0.3 to 0.4)

−1.0 (−11.0 to 8.8)

10.0 (0.3 to 19.7)

6.8 (−0.5 to 14.0)

12.0 (0.9 to 23.1)

11.9 (3.8 to 19.9)

Navigation Only vs
Usual Treatment

Navigation +
Incentives vs
Usual
Treatment

a

139/241 (57.7)

8.3 (6.6 to 10.4)

121/201 (60.2)

33/232 (14.2)

16/233 (7.7)

17/233 (7.3)

24/233 (10.3)

42/233 (18.0)

1.7 (1.4 to 2.1)

1.1 (0.9 to 1.3)

82.0 (75.2 to 89.5)

107/161 (66.5)

180/233 (77.3)

88/151 (58.3)

155/232 (66.8)

Usual Treatment

Navigation Only vs
Navigation +
Incentives

P Value
Navigation
Only vs
Usual
Treatment

f

122/221 (55.2)

7.9 (6.3 to 10.0)

112/171 (65.5)

67/242 (27.7)

13/242 (5.4)

45/242 (18.6)

44/242 (18.2)

74/242 (30.6)

1.9 (1.5 to 2.3)

1.1 (0.9 to 1.3)

86.2 (79.7 to 93.2)

142/172 (82.6)

221/242 (91.3)

103/125 (82.4)

208/240 (86.7)

Navigation +
Incentives

Navigation +
Incentives vs Usual
Treatment

Risk Difference (95% CI), %

Abbreviations: AA, Alcoholics Anonymous, NA, Narcotics Anonymous.

Severe substance usei

Use last mo,
mean (95% CI), df

Positive urine drug screenh

Substance use

43/225 (19.1)

32/225 (14.2)

Outpatient

Visited AA or NA

30/225 (13.3)

Residential

Professional treatment

58/225 (25.8)

1.8 (1.5 to 2.2)

Medical records, mean (95% CI)e,f

Substance use disorders
treatment

1.1 (0.9 to 1.4)

Self-report, mean (95% CI), %e,f

Hospitalizations

81.0 (74.4 to 88.1)

130/170 (76.5)

ART pills taken in last month,
mean (95% CI), %f

189/225 (84.0)

Medical recordse

92/131 (70.2)

177/225 (78.7)

Navigation Only

No./Total (%)

Self-reporte

Taking HIV medications

Medical records

Self-report

Visited an HIV specialist

HIV treatment

Table 3. Study Outcomesa (continued)
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−0.9 (−15.4 to 13.7)

RD (95% CI), %
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13.6 (−6.3 to 33.5)

RD (95% CI), %

P for interaction/
main effect

RD (95% CI), %

Hispanic

Non-Hispanic

.84

−4.9 (−24.3 to 14.5)

9/26 (34.6)

87/220 (39.5)

13/27 (48.1)

Hispanic

6 Months

76/220 (34.5)

Non-Hispanic

12 Months

Hispanic vs Non-Hispanic

.28

73/190 (38.4)

Black

P for interaction/
main effect

22/56 (39.3)

Nonblack

6 Months

−13.7 (−28.5 to 1.2)

63/193 (32.6)

RD (95% CI), %

25/54 (46.3)

Black

.88

Nonblack

12 Months

Black vs Nonblack

P for interaction/
main effect

−17.8 (−30.1 to −5.5)

46/145 (31.7)

South

RD (95% CI), %

51/103 (49.5)

North

6 Months

−19.5 (−31.6 to −7.5)

40/145 (27.6)

South

RD (95% CI), %

49/104 (47.1)

North

12 Months

Southern vs Northern Siteb

Navigation Only

No./Total (%)

2.3 (−19.1 to 23.7)

11/23 (47.8)

107/235 (45.5)

−2.3 (−23.4 to 18.7)

8/22 (36.4)

89/230 (38.7)

−7.2 (−21.9 to 7.6)

91/204 (44.6)

29/56 (51.8)

−9.8 (−24.7 to 5.1)

73/200 (36.5)

25/54 (46.3)

−14.5 (−26.7 to −2.2)

62/154 (40.3)

58/106 (54.7)

−16.1 (−28.2 to −3.9)

48/150 (32.0)

50/104 (48.1)

Navigation +
Incentives

Table 4. Examination of Treatment Effect Heterogeneity on Viral Suppressiona

.83

9.7 (−8.6 to 28.0)

14/32 (43.8)

75/220 (34.1)

9.2 (−9.2 to 27.7)

13/31 (41.9)

71/217 (32.7)

.04

−22.8 (−37.4 to −8.1)

59/197 (29.9)

29/55 (52.7)

−15.9 (−30.7 to −1.1)

59/194 (30.4)

25/54 (46.3)

<.001

−11.7 (−23.8 to 0.4)

46/151 (30.5)

43/102 (42.2)

−16.9 (−28.9 to −4.9)

40/147 (27.2)

45/102 (44.1)

Usual Treatment

2.1 (−9.2 to 13.5)

34/81 (42.0)

269/675 (39.9)

7.1 (−4.3 to 18.5)

34/80 (42.5)

236/667 (35.4)

−10.2 (−18.7 to −1.7)

223/591 (37.7)

80/167 (47.9)

−13.1 (−21.7 to −4.5)

195/587 (33.2)

75/162 (46.3)

−14.7 (−21.7 to −7.6)

154/450 (34.2)

152/311 (48.9)

−17.5 (−24.5 to −10.5)

128/442 (29.0)

144/310 (46.5)

Total No. of Patients

−9.1 (−34.2 to 16.0)

5.5 (−3.5 to 14.5)

6.2 (−19.4 to 31.8)

1.8 (−7.0 to 10.7)

8.5 (−1.0 to 17.9)

−13.4 (−31.8 to 4.9)

2.2 (−7.0 to 11.5)

0.0 (−18.8 to 18.8)

1.3 (−9.3 to 11.8)

7.4 (−6.3 to 21.0)

0.4 (−9.9 to 10.6)

3.0 (−10.6 to 16.6)

Navigation Only vs
Usual Treatment

Risk Difference (95%) CI

4.1 (−22.6 to 30.8)

11.4 (2.5 to 20.4)

−5.6 (−32.1 to 21.0)

6.0 (−2.9 to 14.8)

14.7 (5.3 to 24.0)

−0.9 (−19.5 to 17.6)

6.1 (−3.2 to 15.4)

0.0 (−18.8 to 18.8)

9.8 (−.9 to 20.5)

12.6 (−.9 to 26.0)

4.8 (−5.6 to 15.2)

4.0 (−9.6 to 17.6)

Navigation + Incentives vs
Usual Treatment

(continued)

−13.2 (−40.6 to 14.2)

−6.0 (−15.1 to 3.1)

11.8 (−15.8 to 39.3)

−4.2 (−13.0 to 4.7)

−6.2 (−15.9 to 3.5)

−12.5 (−30.8 to 5.8)

−3.9 (−13.3 to 5.5)

0.0 (−18.8 to 18.8)

−8.5 (−19.4 to 2.3)

−5.2 (−18.7 to 8.3)

−4.4 (−14.8 to 6.0)

−1.0 (−14.5 to 12.6)

Navigation Only vs
Navigation+ Incentives
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25/81 (30.9)

59/179 (33.0)

−9.2 (−22.3 to 4.0)

RD (95% CI), %

−9.9 (−23.4 to 3.6)

RD (95% CI), %
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15/28 (53.6)

20.1 (0.6 to 39.6)

Suppressed

RD (95% CI), %

36.3 (19.9 to 52.8)

22.1 (3.1 to 41.1)

<.001

28.7 (9.6 to 47.8)

17/28 (60.7)

72/225 (32.0)

16.0 (−3.2 to 35.2)

14/29 (48.3)

71/220 (32.3)

.001

−7.9 (−20.6 to 4.7)

55/169 (32.5)

34/84 (40.5)

−19.3 (−32.0 to −6.6)

46/166 (27.7)

39/83 (47.0)

.36

−0.8 (−13.5 to 11.9)

27/78 (34.6)

62/175 (35.4)

0.7 (−12.0 to 13.4)

27/78 (34.6)

58/171 (33.9)

Usual Treatment

Abbreviation: RD, risk difference.
a
Unadjusted counts, proportions and risk differences with associated 95% confidence intervals are presented.
P values are from adjusted model which included control variables. Control variables include site of recruitment,
an indicator for HIV viral suppression at baseline, and an indicator for CD4 cell count >350 cells/μL.

P for interaction/main effect

.52

17/29 (58.6)

RD (95% CI), %

22/28 (78.6)

80/219 (36.5)

Suppressed

98/232 (42.2)

24.9 (5.7 to 44.0)

17/28 (60.7)

81/226 (35.8)

−11.1 (−24.6 to 2.4)

81/188 (43.1)

39/72 (54.2)

−11.0 (−24.5 to 2.6)

65/183 (35.5)

33/71 (46.5)

−4.5 (−17.3 to 8.3)

38/88 (43.2)

82/172 (47.7)

−5.8 (−18.2 to 6.6)

31/89 (34.8)

67/165 (40.6)

Navigation +
Incentives

Not suppressed

6 Months

74/221 (33.5)

Not Suppressed

12 Months

Suppressed vs Not Suppressed at Baseline

.84

68/179 (36.4)

Stimulant use

P for interaction/main effect

29/69 (42.0)

No stimulant use

6 Months

30/70 (46.5)

Stimulant use

.61

No stimulant use

12 Months

Stimulant vs No Stimulant Use

P for interaction/main effect

−12.3 (−24.8 to 0.3)

Woman

RD (95% CI), %

72/167 (43.1)

Men

6 Months

1.3 (−11.4 to 14.0)

30/82 (36.6)

Woman

RD (95% CI), %

59/167 (35.3)

Men

12 mo

Women vs Men

Navigation Only

No./Total (%)

Table 4. Examination of Treatment Effect Heterogeneity on Viral Suppressiona (continued)

b

−2.1 (−27.6 to 23.4)

4.5 (−4.3 to 13.4)

5.3 (−20.6 to 31.2)

1.2 (−7.6 to 10.0)

5.4 (−4.6 to 15.5)

1.5 (−14.1 to 17.2)

5.3 (−4.4 to 14.9)

−4.1 (−19.9 to 11.7)

−3.8 (−18.3 to 10.8)

7.7 (−2.6 to 18.)

2.0 (−12.9 to 16.8)

1.4 (−8.7 to 11.6)

Navigation Only vs
Usual Treatment

17.9 (−5.8 to 41.5)

10.2 (1.4 to 19.1)

12.4 (−13.2 to 38.1)

3.6 (−5.2 to 12.4)

10.6 (0.5 to 20.5)

13.7 (−1.9 to 29.3)

7.8 (−1.9 to 17.5)

−0.5 (−16.3 to 15.3)

8.6 (−6.2 to 23.4)

12.3 (2.0 to 22.5)

0.2 (−14.3 to 14.7)

6.7 (−3.6 to 17.0)

Navigation + Incentives vs
Usual Treatment

−20.0 (−43.5 to 3.6)

−5.7 (−14.7 to 3.3)

−7.1 (−33.0 to 18.7)

−2.4 (−11.2 to 6.5)

−5.1 (−15.3 to 4.9)

−12.1 (−28.5 to 4.2)

−2.6 (−12.3 to 7.2)

−3.6 (−20.0 to 12.8)

−12.3 (−26.8 to 2.1)

−4.6 (−15.2 to 6.0)

1.8 (−12.6 to 16.1)

−5.3 (−15.7 to 5.2)

Navigation Only vs
Navigation+ Incentives

For confidentiality reasons no data specific to sites are presented, instead we present the difference between
Northern and Southern sites.

28.9 (18.2 to 39.6)

56/85 (65.9)

250/676 (37.0)

20.2 (9.1 to 31.4)

46/85 (54.1)

226/667 (33.9)

−7.3 (−15.0 to 0.4)

204/536 (38.1)

102/225 (45.3)

−13.3 (−21.0 to −5.7)

170/528 (32.2)

102/224 (45.5)

−5.6 (−13.0 to 1.8)

90/247 (36.4)

216/514 (42.0)

−1.2 (−8.5 to 6.0)

88/249 (35.3)

184/503 (36.6)

Total No. of Patients

Risk Difference (95%) CI
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use disorders treatment in locations of study sites was not measured, this suggests the need for more acceptable or accessible interventions for substance use disorders treatment, particularly among stimulant users. In addition, it should be noted
that this trial cannot rule out the possibility that financial incentives, patient navigation, or both may be effective interventions to improve outcomes for individuals already engaged in substance use disorders treatment.
Study participants represent patients with HIV infection and
complex issues; many present with multiple comorbidities that
exceed substance use disorders, including considerable social disadvantage. The study results raise the question of whether intensive, individual-level interventions are sufficiently broad and
robust enough to improve HIV outcomes among populations currently not benefitting from treatment. Most participants were
low-income persons of color who may experience negative sociocultural factors such as poverty, racism, unstable housing, HIVrelated stigma, and high rates of incarceration. Systemic and
structural barriers to care may be difficult to overcome with an
individual-level behavioral intervention, even an intensive one;
for example, this study found that black participants (compared
with white participants) and participants from southern sites
were less likely to be virally suppressed. This is consistent with
studies that have shown demographic and geographic variation
in HIV clinical outcomes.33,37,38
Even though the study had high retention and intervention fidelity rates, several limitations should be noted. The mean
number of sessions completed by participants in the navigation-
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plus-incentives group was significantly higher than it was for
the navigation-only group. This may result from the offer of financial incentives, which increased overall attendance in the
intervention. In any case, the larger number of patient navigation sessions combined with financial incentives would have
been expected to increase the likelihood of efficacy in this study
group compared with treatment as usual; this was not the case.
The absence of a financial incentives–only condition prevented the ability to examine the independent effect of financial incentives. Also, the secondary outcomes, use of HIV care,
substance use disorders treatment, and use of ART were based
on self-report, yet medical record review did confirm results for
HIV care and prescription for ART. In addition, the screening process relied on historical medical records to document viral load
and thus a small number of participants entered the study with
viral suppression at baseline. None of these limitations are likely
to have influenced the study outcome.

Conclusions
Among hospitalized patients with HIV infection and substance
use, patient navigation with or without financial incentives did
not have a beneficial effect on HIV viral suppression relative to
nonsuppression or death at 12 months compared with treatment
as usual. These findings do not support these interventions in
this setting and indicate that other approaches are needed to improve HIV outcomes in this vulnerable population.
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