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Abstract
The HIV/AIDS epidemic can be eliminated if 73% of people living with HIV take antiretroviral medications and achieve 
undetectable viral loads. This study assessed the effects of financial incentives in suppressing viral load. People living with 
HIV with detectable viral loads (N = 102) were randomly assigned to Usual Care or Incentive groups. Incentive participants 
earned up to $10 per day for 2 years for providing blood samples that showed either reduced or undetectable viral loads. 
This report presents data on the 1st year after random assignment. Incentive participants provided more (adjusted OR = 15.6, 
CI 4.2–58.8, p < 0.001) blood samples at 3-month assessments with undetectable viral load (72.1%) than usual care con-
trol participants (39.0%). We collected most blood samples. The study showed that incentives can substantially increase 
undetectable viral loads in people living with HIV. Financial incentives for suppressed viral loads could contribute to the 
eradication of the HIV/AIDS epidemic.
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Resumen
La epidemia de VIH/SIDA podría ser eliminada si el 73% de las personas que viven con VIH tomaran medicamentos antir-
retrovirales y lograran mantener la carga viral indetectable. Este estudio evaluó el efecto de incentivos económicos sobre la 
supresión de la carga viral. Personas que viven con VIH cuyas cargas virales estaban detectables (N = 102) fueron asignadas 
aleatoriamente a recibir atención de rutina o incentivos. Los participantes en el grupo de incentivos podían recibir hasta $10 
por día durante dos años si sus muestras de sangre demostaban que la carga viral se había reducido o estaba indetectable. 
Este informe presenta datos sobre el primer año después de la asignación al azar. Los participantes en el grupo de incentivos 
proporcionaron más (proporción de probablidades ajustadas = 15.6, CI 4.2-58.8, p < 0.001) muestras cada tres meses con 
cargas virales indetectables (72.1%) que los participantes que recibieron cuidados de rutina (39.0%). Hemos recolectado 
la mayoría de las muestras de sangre. El estudio demostró que los incentivos pueden aumentar sustancialmente las cargas 
virales indetectables en personas que viven con VIH. Los incentivos económicos por mantener la carga viral suprimida 
podrían contribuir a la erradicación del VIH/SIDA.
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Introduction

Antiretroviral medication use by people living with human 
immunodeficiency virus (HIV) can suppress the amount 
of HIV in the blood (viral load) to an “undetectable” 
level and thereby improve health and reduce HIV trans-
mission [1, 2]. However, many people living with HIV 
do not take antiretroviral medications [3]. In Baltimore, 
Maryland, where this research was conducted, only 40% 
of people living with HIV take antiretroviral medications 
and achieve undetectable viral loads [4]. The Joint United 
Nations Programme on HIV/AIDS estimates that we can 
eliminate the HIV/AIDS epidemic if 73% of people liv-
ing with HIV take antiretroviral medications and achieve 
undetectable viral loads, a percentage well above many 
areas [5].

Interventions designed to improve adherence to antiret-
roviral medications (e.g., motivational interviewing, web-
based programs, text messages, directly observed therapy) 
can increase adherence, but typically do not suppress viral 
load [6–8]. Research over the past 40 years on the use of 
behavioral economic incentives in the treatment of drug 
addiction and other health problems suggests that incen-
tives can promote health behaviors [9–12] and could pro-
mote viral suppression. Research on incentives shows 
that immediate consequences exert greater influence over 
behavior than delayed consequences [13]. Health behav-
iors like medication adherence have delayed health ben-
efits, which may explain why those health behaviors do 
not maintain in many people without special interventions. 
Incentive interventions bridge the gap between the health 
behaviors and the naturally occurring but delayed health 
benefits. Specifically, incentive interventions provide 
immediate incentives for health behaviors like medication 
adherence and thereby increase the frequency of those 
health behaviors.

However, two multisite studies found that incentives pro-
duced small [14] or no [15] effects on HIV viral load. These 
multisite studies suggest that financial incentives may be 
marginally effective or ineffective in promoting viral sup-
pression in people living with HIV, but those studies used 
low-magnitude and delayed incentives which may have 
diminished effectiveness [12, 16, 17]. This study evaluated 
the effects of financial incentives in suppressing viral load 
using empirically-based parameters, including high-magni-
tude incentives with little delay [12, 16, 17]. We expected 
more participants randomly assigned to receive financial 
incentives for suppressed viral load would provide blood 
samples with undetectable viral loads than Usual Care 
participants.

Methods

Setting and Study Participants

The trial was conducted at the Center for Learning and 
Health, Department of Psychiatry and Behavioral Sciences, 
Johns Hopkins University School of Medicine in Baltimore, 
Maryland.

Inclusion/Exclusion Criteria

Applicants were accepted if they were ≥ 18 years old; had 
been diagnosed with HIV for at least 12 weeks; had a detect-
able viral load (> 200 copies/mL); and were not currently 
receiving HIV medical care or had been in HIV medical care 
for at least 12 weeks. These criteria increased the chance 
that we enrolled people who did not take antiretroviral 
medications and had a detectable viral load despite ample 
opportunity to access and take antiretroviral medications. 
Including people who had been diagnosed with HIV for at 
least 12 weeks increased the chance that we did not enroll 
newly diagnosed individuals who might adhere to antiretro-
viral medications when prescribed. Including people who 
had been in HIV medical care for at least 12 weeks increased 
the chance that we did not enroll individuals who were new 
to HIV medical care and who might adhere to antiretroviral 
medications when prescribed. Applicants were excluded if 
they reported current suicidal or homicidal ideation; or had a 
severe psychiatric disorder. All participants provided written 
informed consent.

Recruitment Procedures

Participants were recruited in Baltimore from settings that 
serve people living with HIV and through compensated 
referrals by participants. Interested individuals completed a 
brief phone interview. Potentially eligible participants were 
invited for a full interview. Eligible participants completed 
a computerized course about HIV medical care, which 
included instruction to take prescribed antiretroviral medi-
cation every day to decrease viral load [18]. Participants 
not enrolled in HIV medical care were referred for care. All 
participants could receive standard HIV medical care offered 
in their medical clinic.

Study Design

This was a two-group randomized clinical trial. Participants 
(N = 102) were randomly assigned (1:1) to a Usual Care or 
Incentive group using a computerized urn randomization 
procedure to balance groups on characteristics that could 
influence outcome: (1) opiate- or cocaine-positive urine 
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sample (Y/N); (2) self-reported alcohol use to intoxication 
on ≥ 20 days in the past 30 based on the Addiction Severity 
Index (Y/N); (3) health literacy based on the Test of Func-
tional Health Literacy in Adults (TOFHLA; score ≤ the roll-
ing median, Y/N); (4) impulsivity as assessed by delay dis-
counting (k value for each participant ≤ the rolling median, 
Y/N); and (5) depression as assessed by the Beck Depression 
Inventory (score ≤ the rolling median, Y/N). Various staff 
members involved in the protocol operated the randomiza-
tion program. The participants and staff were not blind to 
the conditions. Participants were taught the details of their 
group with written instructions and quizzes with incentives 
for correct responses.

The Incentive Intervention

All participants in the incentive group were exposed to the 
incentive intervention described below to promote suppres-
sion of viral load. We used a web-based computer program 
to manage the incentive program.

Prescriptions for Antiretroviral Medications

Initially, Incentive participants were paid $70 for bring-
ing their antiretroviral medication bottle containing at least 
a 2-day supply of medication to our research unit. This 
ensured that Incentive participants had an active prescription 
for antiretroviral medications before beginning the incentive 
program for suppressed viral load.

Blood Sample Collections

After bringing an antiretroviral medication bottle, partici-
pants provided a blood sample. Then, each participant pro-
vided blood samples according to the schedule described 
below. When scheduled to provide a blood sample, each 
participant reported to our research unit and a staff member 
drew the blood sample. We sent each blood sample to a 
CLIA-certified laboratory for viral load testing.

Incentives for Undetectable or Decreased Viral Load

Participants earned up to $10 per day for providing a blood 
sample that had an undetectable viral load (i.e., < 200 copies/
mL) or a viral load that had decreased by 0.15 log per week 
since the last viral load assessed. If viral load fell below 
1000 copies/mL, incentives were provided when viral load 
decreased by any amount. When a participant provided a 
blood sample that met the criteria for earning incentives (i.e., 
undetectable viral load or a viral load that had decreased 
by 0.15 log per week since the last viral load assessed), 

the participant earned $10 per day since the last viral load 
test. The incentive program was in effect for 2 years so 
participants could earn a maximum of up to $7300 in total 
(730 days × $10 per day = $7300).

The incentive magnitude of $10 per day was selected 
because it is within the range of values that have been used 
in prior effective incentive interventions to promote antiret-
roviral pill taking [19–21], drug abstinence in injection drug 
users [22–25], and medication adherence in opiate depend-
ent adults [26]. This magnitude is substantially higher than 
the magnitudes that were used in prior studies that evaluated 
the effects of incentives for viral load suppression. In those 
studies, patients could earn less than $1 per day for viral 
suppression [14, 15]. However, incentives in those studies 
produced little or no effect on viral suppression.

Schedule of Blood Sample Collections and Viral Load Tests

Blood sample collections and viral load tests were sched-
uled on random weeks to ensure that participants did not 
take antiretroviral medications selectively before viral 
load tests. Initially, the viral load tests occurred weekly. 
Once a participant provided blood samples that met the 
incentive criteria on 4 consecutive weeks, the inter-test 
interval increased to once every 2 weeks, on average. The 
inter-test interval then increased to once every 4, 6, 8, and 
12 weeks, on average, after a participant met the incentive 
criteria on 2 consecutive blood samples at each inter-test 
interval. The inter-test interval remained at 12 weeks for 
the remainder of the 2-year incentive intervention as under 
standard care [27].

Monday Calls

To schedule blood sample collections, each Incentive par-
ticipant was instructed to call the Incentive Program every 
Monday to determine if he/she had to provide a sample that 
week. Incentive participants were paid $5 for each Monday 
call; participants did not earn any incentive for calling after 
Monday. If a blood sample was scheduled for that week, the 
Incentive participant scheduled a collection time within that 
week (Monday-Friday). If a blood sample was not scheduled 
for that week, the staff member told the Incentive participant 
that a blood sample was not due that week, but the staff 
member told the participant what he/she would earn if a 
blood sample is due the next week and if they meet the viral 
load criterion.

Consequences for Missed Blood Sample Collections 
or Failed Viral Load Tests

If an Incentive participant missed a blood sample collec-
tion or provided a sample that did not meet the viral load 
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criterion for earning an incentive, the participant did not 
receive an incentive, the schedule switched to weekly test-
ing, and the incentive was decreased to $3 per day. Once 
the participant earned an incentive at $3 per day, the incen-
tive increased to $6 per day. Once the participant earned an 
incentive at $6 per day, the incentive increased to $10 per 
day. The frequency of testing also decreased as described 
above as participants achieved progressively longer periods 
meeting the incentive criteria.

Feedback and Adding Incentives to Reloadable Credit Cards

Each Incentive participant was given a reloadable credit 
card at enrollment. After receiving a viral load result, a 
staff member called the participant to convey the results of 
the viral load test and any incentives earned. If the partici-
pant met the incentive criteria, the participant was told the 
amount earned and that amount was added to the partici-
pant’s reloadable credit card. Participants could use the card 
to make purchases at most businesses.

Trial Assessments

All participants were assessed at intake to the study, every 
3 months after random assignment for 2 years, and every 
6 months during the 3rd year. At intake we administered the 
Beck Depression Inventory (BDI) to screen for depression 
[28], the test of functional health literacy in adults (TOF-
HLA) to measure health literacy [29], a computerized delay 
discounting task to assess impulsivity [30], the wide range 
achievement (WRAT) test to assess academic skill levels 
[31], a questionnaire to assess the likely mode of exposure 
to HIV, and the addiction severity index [32]. We con-
ducted the following tests/instruments at all assessments: 
HIV-1 RNA (viral load) in blood, CD4 cell blood count, 
antiretroviral medications in blood [33], a visual analog 
scale to assess adherence to antiretroviral medications [34], 
participant reports of refilling their antiretroviral medica-
tions prescription for each month, participant reports of how 
many primary HIV care visits they had in the past 3 months 
[35], collection and testing of urine samples for opiates and 
cocaine, and forms to assess the economic impacts of the 
interventions [36]. Almost all blood samples for both groups 
were collected at our research unit. A very small number of 
blood samples were collected at a Quest collection facility 
when our phlebotomist was out sick. A small number of 
blood samples were collected at the participant’s HIV clinic 
when our phlebotomist was unable to successfully draw a 
blood sample from a participant. Participants earned $30 for 
intake assessments and $100 for each 3-month assessment. 
Assessment payments were also paid through reloadable 
credit cards.

Outcomes

The primary outcome measure was the percentage of blood 
samples collected at the 3-month assessments that had 
undetectable viral loads (i.e., < 200 copies/mL). Second-
ary outcome measures included blood tests for antiretrovi-
ral medications; participant self-report of taking > 90% of 
all scheduled antiretroviral medications doses in the past 
90 days; the percentage of months that participants refilled 
an antiretroviral medication prescription; and the percentage 
of participants that attended at least 2 HIV medical visits per 
year. Blood tests for antiretroviral medications; all above 
effects during the 2nd year of the incentive intervention 
and the year after the intervention ended; and moderator, 
mediator and economic measures will be assessed in future 
reports.

Statistical Analyses

Measures assessed repeatedly over time were analyzed with 
a longitudinal logistic regression model. Within-person cor-
related outcomes were handled using generalized estimat-
ing equations [37]. Measures assessed once were analyzed 
using logistic regression. The magnitude of effects were 
expressed using odds ratios with 95% CI. Intent-to-treat 
analyses were adjusted for covariates used for stratification 
[38]. Two-sided tests with p-values < 0.05 were considered 
significant. We fit a longitudinal logistic regression model 
logit (Yij) = β0 + β1tx + β2–6x2–6 + εij, where Yij is the presence 
of a detectable viral load for the ith person at the jth time-
point, β1 is the covariate of interest representing the expected 
decrease in log odds of a detectable viral load as a function 
of assignment to the treatment group, and β2–6 are the coef-
ficients for the five randomization covariates. All missing 
values, except for blood sample and self-report collections, 
were imputed as the adverse outcome (e.g., detectable viral 
load). Model parameter estimates from this approach were 
compared to a method without imputation. Participants with 
and without missing values on the primary outcome measure 
(undetectable viral loads) were compared by covariates and 
treatment assignment. Stata Statistical Software: Release 15 
(College Station, TX; StataCorp LLC) was used to perform 
these analyses.

We followed Liu and Liang to determine the total N 
required to detect a difference between groups with 80% 
power [39]. A sample size of 200 was expected to be suf-
ficient to detect a difference of 15% between groups in the 
percentage of participants with undetectable viral loads 
at the eight 3-month assessments, using a within-person 
correlation of 0.69 and an AR1 correlation structure. We 
stopped recruitment after randomly assigning 102 partici-
pants to the study groups because the costs of incentives 
and viral load testing was substantially more than expected 
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(probably because we obtained much larger effects than 
expected) and because we would not have sufficient fund-
ing or time to complete the trial as originally planned. 
Recruitment stopped on 8/30/2017, 2 years and 4 months 
before funding for the study ends (12/31/2019), which was 
just enough time for the last participant to complete the 
intervention (2 years) and to write up and publish the final 
results of the study (4 months). We planned to analyze 
results over 2 years of exposure to the incentive interven-
tion, but this paper reports results from the 1st year after 
random assignment for the full study sample (N = 102). 
We obtained a between-group difference in the percentage 
of participants with undetectable viral load of 33% (see 
Table 2). Thus, we observed a substantially larger effect 
of the incentive intervention than we anticipated, which 
apparently allowed us to include a smaller sample size 
(N = 102) than planned.

Results

Study Population

We recruited participants between 11/1/2015 and 8/30/2017 
and conducted follow-up assessments until 10/23/2018. We 
assessed 622 participants for eligibility (see Fig. 1). We 
excluded 489 participants (79%) who had undetectable viral 
loads; 17 participants (3%) who did not provide a blood 
sample; and 14 participants (2%) who did not complete the 
intake interview or the HIV education. We randomized 102 
participants (50 to the Usual Care and 52 to the Incentive 
group). All randomized participants were included in the 
analyses.

Table 1 shows characteristics of the participants who 
were randomized. A little over half of the participants were 
male; and most of the participants were black or African 
American, unemployed, and living in poverty. The largest 
percentage of participants believed that they acquired HIV 

Assessed for eligibility (n=622)

Excluded (n=520)
♦ Undetectable viral load (n=489)
♦ Did not provide blood sample (n=17)
♦ Did not complete intake (n=14)

Analysed (n=50)
♦ Excluded from analysis (n=0)

Lost to follow-up (did not complete any 
assessments) (n=1)
Discontinued intervention (n=0)

Allocated to Usual Care group (n=50)
♦ Received allocated intervention (n=50)
♦ Did not receive allocated intervention (n=0)

Lost to follow-up (did not complete any 
assessments) (n=1)
Discontinued intervention (n=0)

Allocated to Incentive group (n=52)
♦ Received allocated intervention (n=52)
♦ Did not receive allocated intervention (n=0)

Analysed (n=52)
♦ Excluded from analysis (n= 0)

Allocation

Analysis

Follow-Up

Randomized (n=102)

Enrollment

Fig. 1   Participant flow diagram through the study
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through heterosexual sex, although many believed that they 
acquired HIV through injection drug use and men who had 
sex with men.

Study Outcomes

Table 2 shows the primary and secondary outcome measures 
based on data collected at the 3-month assessments. Incen-
tive participants provided significantly and substantially 
more blood samples with undetectable viral load than Usual 
Care participants, independent of how missing samples were 
handled. Figures 2 and 3 provide detailed views of rates 
of undetectable viral loads for Usual Care (left panels) and 
Incentive (right panels) participants.

We collected high rates of blood samples from the Usual 
Care (94.0%) and Incentive (93.8%) participants. Partici-
pants with missing values had higher (P = 0.019) scores on 
the Beck Depression Inventory (mean of 15.8, SD of 14.0) 
than participants without missing values (mean of 9.1, SD of 
8.4). No further analyses were conducted due to the limited 
sample size.

Incentive participants reported higher rates of “taking 
more than 90% of the prescribed doses of antiretroviral 
medications” than Usual Care participants (Table 2). The 

Table 1   Participant characteristics before randomization

a Living in Poverty was calculated using income, age, and family size 
data from the Addiction Severity Index and 2017 Poverty Thresholds 
from the US Census Bureau

Usual care Incentive
(n = 50) (n = 52)

Age, mean (SD) 47 (10) 47 (9)
Men, n (%) 27 (54) 28 (54)
Race
 White, n (%) 5 (10) 5 (10)
 Black or African American, n (%) 45 (90) 46 (88)
 Other, n (%) 0 (0) 1 (2)

Married, n (%) 2 (4) 2 (4)
High school diploma or GED, n (%) 34 (68) 35 (67)
Unemployed, n (%) 38 (76) 45 (87)
Living in poverty, n (%)a 41 (82) 43 (83)
HIV exposure category
 Injection drug use, n (%) 8 (16) 10 (19)
 Men who have sex with men, n (%) 7 (14) 8 (15)
 Heterosexual sex, n (%) 32 (64) 25 (48)
 Mulitple, n (%) 1 (2) 3 (6)
 Other, n (%) 2 (4) 6 (12)

TOFHLA score, mean (SD) 79 (20) 81 (19)
BDI score, mean (SD) 11 (10) 9 (8)

Table 2   Primary and secondary outcome measures for the two groups at 3-month assessments throughout the year after random assignment

OR odds ratio; CI confidence interval

Percentage

Usual care 
(n = 50)

Incentive 
(n = 52)

OR (95% CI) P value

Primary outcome
Viral suppression
 Undetectable viral load (missing = detectable) 39.0 72.1 15.6(4.2–58.8) <0.001
 Undetectable viral load (missing = missing) 41.5 76.9 14.3(4.3–47.7) <0.001

Secondary outcomes
Self-reported adherence to antiretroviral medications
  > 90% of doses (missing = nonadherence) 42.5 65.9 4.7(1.6–14.0) 0.006
  > 90% of doses (missing = missing) 45.2 69.9 5.9(1.9–18.2) 0.002

Filled perscriptons for antiretroviral medications
 % of Months that prescription was filled (missing = not filled) 78.7 82.9 2.6(0.5–13.8) 0.251
 % of Months that prescription was filled (missing = missing) 80.5 87.9 5.1(1.0–25.4) 0.046

Medical visits
 Attended 2 or more visits in the year (missing = not attended) 88.0 94.2 2.0(0.4–8.7) 0.382
 Attended 2 or more visits in the year (missing = missing) 89.8 96.1 2.7(0.5–15.0) 0.270

Collection rate
 Collected blood samples 94.0 93.8 0.8(0.1–13.0) 0.877
 Collected self-reports 94.0 94.2 0.8(0.1–10.8) 0.877
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two groups reported similar rates of filling antiretroviral 
medication prescriptions and attending medical visits.

Incentive participants earned an average (SD) of $178 
($72) for Monday calls and $2096 ($1210) for meeting the 
viral suppression criteria. Three Incentive group participants 
died (see Fig. 3), but none appeared related to study partici-
pation. Participants reported 10 other adverse events (8 by 
Incentive participants) including congestive heart failure, 
dehydration, chest pain, infection, kidney failure, urinary 
problems, pneumonia (2), psychiatric treatment, and rash. 
None appeared related to study participation. The higher 
rate of adverse events reported by Incentive participants may 
have resulted from the fact that we had more contact with 
Incentive participants.

Discussion

Contrary to two multisite studies [14, 15], this study shows 
that financial incentives can produce substantial increases 
in undetectable viral loads in people living with HIV. One 
study conducted by the Clinical Trials Network of the 
National Institute on Drug Abuse included 801 drug users in 
11 US hospitals and failed to show that incentives increase 
undetectable viral load [15]. The other study conducted by 
the HIV Prevention Trials Network included 16,208 patients 
from 37 sites and showed that incentives can produce a small 
increase of 3.8% in percentage of participants with undetect-
able viral load [14]. In contrast, in this study financial incen-
tives produced more than a 30% increase in the percentage 

of blood samples with undetectable viral loads. This study 
demonstrates conditions under which financial incentives 
can be effective.

Our incentive intervention differed in key respects from 
the incentive interventions used in previous studies. In the 
previous studies [14, 15], participants earned small incen-
tive magnitudes for achieving undetectable viral loads after 
long delays of between 3 and 6 months, allowing partici-
pants to earn less than $1 per day. In contrast, participants 
in this study earned $10 per day for maintaining viral sup-
pression and initially they could earn incentives for reduced 
or undetectable viral loads every week. The previous stud-
ies employed low magnitude and delayed incentives prob-
ably to enhance feasibility, but the parameters of incentive 
interventions can have dramatic effects on outcomes. Other 

Fig. 2   Percentage of blood samples with undetectable (< 200 copies/
mL) viral load. Dots represent data for individual participants and 
bars represent group means. Missing samples were considered detect-
able. Data are from blood samples collected every 3 months from all 
participants for the 1st year after random assignment (93.8% of all 
blood samples from the Incentive participants and 94.0% of all blood 
samples from Usual Care participants were collected). The difference 
between groups was statistically significant (Odds Ratio = 15.6; 95% 
CI = 4.2–58.8; P < 0.001)

Fig. 3   Consecutive viral load results for all blood samples collected 
at 3-month assessments from Usual Care (left panel) and Incentive 
(right panel) participants. Within each panel, each row of points rep-
resents data for the 3-, 6-, 9-, and 12-month assessment time points 
for a participant. Solid and open squares represent blood samples 
with undetectable (< 200 copies/mL) and detectable viral loads, 
respectively. Blank spaces indicate missed samples and deceased 
individuals are represented by a “d.” Within each panel, participants 
are arranged from those showing the most blood samples with unde-
tectable viral loads at the top to those with the fewest blood samples 
with undetectable viral loads at the bottom. The difference between 
groups was statistically significant (Odds Ratio = 15.6; 95% CI = 4.2–
58.8; P < 0.001)
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studies have offered low-magnitude incentives for other 
health behaviors, and produced small increases in those 
health behaviors [10, 11]. This study shows that financial 
incentives can have substantial effects on important health 
behaviors and suggests that the parameters of the incentive 
interventions matter.

The study populations of the prior studies and the current 
study also differed, which might account for the different 
outcomes observed across studies. All participants in the 
study by the Clinical Trials Network of the National Institute 
on Drug Abuse were drug users, whereas the current study 
included both drug users and non-drug users. The study by 
the HIV Prevention Trials Network included individuals 
who were taking antiretroviral medications and were virally 
suppressed, which may have diluted the overall impact of the 
incentive intervention in that study.

Most participants in both groups reported attending HIV 
medical care and filling antiretroviral prescriptions. The 
Incentive group did not receive any additional suggestions 
for taking medications, so it appears that the incentive inter-
vention mainly increased motivation for taking antiretroviral 
medications.

Most participants lived in poverty and were black or Afri-
can American. The effectiveness of financial incentives in 
low income, black or African American adults is particularly 
important since this population is disproportionately affected 
by the HIV/AIDS epidemic [40].

Two major groups of people may not benefit from this 
incentive intervention. First, although the incentive interven-
tion proved extremely effective in this study, many individu-
als exposed to the incentive intervention had a detectable 
viral load on one or more of the 3-month assessments (see 
Fig. 3), showing that the incentive intervention was not suf-
ficiently effective for these individuals. Identifying effective 
interventions for these treatment-refractory individuals will 
be an important focus of future research. Second, as shown 
in Fig. 1, many people who were screened for this study 
did not qualify because they already had an undetectable 
viral load. Those individuals took antiretroviral medications 
regularly without the benefit of the incentive intervention.

This study does not show us how to apply this incentive 
intervention widely in society. For example, we do not know 
whether this incentive intervention would be appropriate or 
financially justifiable for all people living with HIV, includ-
ing the many individuals who take antiretroviral medica-
tions consistently without an incentive intervention. How-
ever, special interventions appear required to suppress viral 
load in people who do not take antiretroviral medications 
under routine treatment conditions, which may be required 
to eradicate the HIV epidemic [41]. The incentive inter-
vention examined in this study appears unusually effective 
and warrants further consideration. One possibility is that 
this intervention could be applied only to people who have 

detectable viral loads. We do not know whether selectively 
offering large incentives for viral suppression to people with 
detectable viral loads would encourage otherwise adher-
ent individuals to stop taking antiretroviral medications to 
qualify for an incentive program. This study cannot resolve 
these difficult issues, but it does show clearly that financial 
incentives as arranged in this study can promote suppressed 
viral load in a difficult population and could contribute to 
the eradication of the HIV/AIDS epidemic. Finding reason-
able ways to apply effective incentive interventions for viral 
suppression widely in society could be important to efforts 
to eradicate the HIV/AIDS epidemic.

Limitations

The study has limitations. First, it includes fewer participants 
than planned. We stopped recruitment early because we did 
not have sufficient money or time to complete the study as 
initially planned. Second, we reported on the results after all 
participants completed 1 year of exposure to the incentive 
intervention, whereas we originally planned to analyze results 
after 2 years. Third, we used a large incentive magnitude that 
some may view as impractical. As we have seen, small incen-
tives may be marginally effective or ineffective [14, 15], so 
the larger magnitudes may be necessary to produce substan-
tial clinical outcomes. In addition, we will conduct economic 
analyses to determine if the large incentive magnitudes can 
be justified financially. Fourth, we did not keep the amount of 
contact, blood sample collections, or viral load feedback equiv-
alent between the Usual Care and Incentive groups. Incentive 
participants called and attended the research unit relatively 
often, and provided blood samples and received feedback on 
their viral load results more than participants in the Usual Care 
group. While we do not believe that those differences affected 
the study outcomes, we cannot rule them out.

Conclusions

This study suggests that financial incentives can produce 
large increases in undetectable viral loads in people living 
with HIV. Financial incentives for suppressed or undetect-
able viral loads as arranged in this study could contribute to 
the eradication of the HIV/AIDS epidemic [5, 41].
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