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Abstract

There is a high prevalence of stimulant use among HIV-infected individuals, which is associated 

with suboptimal antiretroviral therapy (ART) adherence, HIV treatment interruptions, detectable 

HIV viral load, and transmission of HIV via increased sexual risk behavior. Contingency 

management (CM) is an initially effective treatment for stimulant use. However, the effects of CM 

are not sustained after the active intervention has ended. One potential contributor to the 

intractability of existing treatments may be a lack of attention to replacement activities or the role 

of depressed mood. Behavioral activation (BA) is an evidence-based approach for depression that 

involves identifying and participating in pleasurable, goal-directed activities. As a potential 

approach to address the CM rebound effect - informed by our formative qualitative research with 

the participant population - we conducted an open pilot trial of an intervention combining CM-BA 

for HIV-infected individuals with stimulant use disorder. Participants completed weekly BA 

therapy sessions (10–16 sessions) and thrice-weekly toxicology screenings (12 weeks); 
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contingencies were rewarded for negative toxicology tests to support reengagement into positive 

life activities. Major assessments were conducted at baseline, 3-, and 6-months. Toxicology 

screening was repeated prior to the 6-month assessment. Eleven participants with stimulant use 

disorder enrolled; 7 initiated treatment and completed the full intervention. The mean age was 46 

(SD = 5.03) and 14% identified as a racial/ethnic minority. Of the completers, the mean change 

score in self-reported stimulant use within the past 30 days (within-person change; reduction in 

self-reported stimulant use) was 4.14 days at 3 months and 5.0 days at 6 months [Cohen’s d = 

0.89]. The mean change score in weekly toxicology screens (reduction in positive toxicology 

screens) was .71 at 3 months and 1 at 6 months [Cohen’s d = 1.05]. Exit interviews indicated that 

the integrated intervention was well received and acceptable. This study provides preliminary 

evidence that a combined CM-BA intervention for this population was feasible (100% retention at 

6-months), acceptable (100% of intervention sessions attended; participants rated the intervention 

‘acceptable’ or ‘very acceptable’), and may be an option to augment the potency and sustained 

impact of CM for this population. Future pilot testing using a randomized controlled design is 

warranted.
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Introduction

Stimulant use is a risk factor for HIV acquisition and transmission (Klinkenberg & Sacks, 

2004; Mimiaga et al., 2015; Rajasingham et al., 2012). While survival rates for HIV have 

significantly improved over the last two decades, rates of disease progression are higher for 

individuals that use stimulants compared to those who do not (CDC, 2010). Stimulant use 

among HIV infected individuals leads to decreased utilization of medical care for HIV (Bell 

et al., 2010; Blashill et al., 2014; Cunningham, Sohler, Berg, Shapiro, & Heller, 2006), 

reduced initiation of antiretroviral therapy (ART), poor adherence to ART (Marquez, 

Mitchell, Hare, John, & Klausner, 2009; Meade, Conn, Skalski, & Safren, 2011), increased 

risk of malnourishment (Vogenthaler et al., 2010), and accelerated disease progression 

independent of ART adherence (Baum et al., 2009; Carrico et al., 2007; Cook et al., 2008; 

Rafie et al., 2011). Further, HIV-infected individuals that use stimulants may engage in 

sexual behaviors that place their partners at risk for HIV (Carrico, 2011; Harzke, Williams, 

& Bowen, 2009; Metsch et al., 2008; Mimiaga et al., 2008, 2013, 2012).

Available pharmacologic and behavioral treatment options for stimulant use disorder are 

limited (Karila et al., 2011; Karila et al., 2010; Lee & Rawson, 2008). Contingency 

management (CM), based on the principles of operant conditioning, is a behavioral 

treatment that uses escalating monetary vouchers or prizes to reward positive behaviors (e.g. 

urine negative for stimulant metabolites), and has been used for the treatment of stimulant 

use disorder (Epstein, Hawkins, Covi, Umbricht, & Preston, 2003; Petry, Alessi, Marx, 

Austin, & Tardif, 2005; Silverman, Robles, Mudric, Bigelow, & Stitzer, 2004), but the initial 

reductions in use are not sustained once the contingencies are removed (Vocci & Montoya, 

2009). In our group’s formative work (Mimiaga et al., 2008, 2012) we found that chronic 
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stimulant use precipitates anhedonia, the symptom of major depression in which individuals 

no longer enjoy previously enjoyed activities; the lack of engagement brings about more 

depression-like symptoms (Leventhal et al., 2010). Behavioral activation (BA), is an 

evidenced-based approach in the treatment of depressed mood and prevention of depressive 

relapse, which focuses on helping the client to reengage in positive life activities that are 

generally avoided while in a depressed state. Thus, BA may be well-suited to complement 

CM, as the vouchers from CM can be used to increase motivation for, and support 

reengagement into, positive life activities. We conducted an open pilot study of a combined 

BA/CM intervention to treat stimulant dependence and sustain abstinence among a sample 

of HIV infected individuals.

Methods

Participants and procedures

Men and women were recruited from primary care clinics and AIDS service organizations in 

the greater Boston area. Participants were eligible to enroll if they were 18 years or older, 

HIV-infected (confirmed), met DSM-IV diagnostic criteria for stimulant abuse or 

dependence, and had evidence of active stimulant use in the past 3-months (confirmed by 

saliva toxicology test, medical provider report, or documented recent stay in an inpatient 

detoxification center). Participants completed a written informed consent process before any 

study activities commenced; this protocol was approved by the Institutional Review Boards 

at Beth Israel Deaconess Medical Center and Harvard Medical School.

Assessments visits

Self-administered and clinician-administered assessments were conducted at baseline, 3-, 

and 6-months.

In the 4-weeks preceding the 6-month assessment visit, saliva samples were tested twice 

weekly using the iScreen OFD™. Participants that initiated treatment were asked to 

complete a brief exit survey to assess participant acceptability of the intervention.

Combined behavioral activation and contingency management intervention

The CM intervention was based on protocols previously described in the literature (Menza et 

al., 2010; Roll & Shoptaw, 2006; Shoptaw et al., 2006). Saliva samples were tested 3 times a 

week for 12 consecutive weeks after baseline.

CM study visits were scheduled Monday through Friday, with flexible hours. Participants 

received escalating monetary vouchers for every stimulant-free sample. Vouchers started at 

$2.50 for the first stimulant-free sample and increased by $1.25 for every consecutive 

stimulant-free sample thereafter up to a maximum of $10.00. Vouchers could be redeemed 

for goods or services at any time during the intervention or active follow-up.

Participants received between 10 to 16 sessions of a manualized BA intervention for 

stimulant use over a 10 to 16-week period. The number of BA sessions varied according to 

the participant’s needs and severity of use and was delivered by a masters-level clinician 

supervised by a licensed clinical psychologist. The intervention focused on guiding 
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participants to reengage in life activities by actively pursuing events likely to elicit feelings 

of mastery or pleasure. Participants were encouraged to use monetary vouchers earned from 

successful CM visits (i.e. negative stimulant metabolites in saliva toxicology test) in a way 

that supported the goals of BA (e.g. gym memberships, theatre tickets, home improvement 

products, etc.).

Measures

We collected standard sociodemographic characteristics of the sample.

All participants met DSM IV criteria for stimulant abuse or dependence, determined by the 

MINI (Sheehan et al., 1997). We also administered the NIDA-CTN ASI-Lite (McLellan, 

Luborsky, Woody, & O’Brien, 1980). Participants were asked the number of days they used 

stimulants in the past 30 days. Other substances used in the past 3 months were also 

assessed.

Prior to each CM study visit, participants were asked to complete a weekly assessment of 

the number of days they used stimulants over the past seven days.

In addition, we administered the following psychosocial assessments: 1) the Behavioral 

Activation Scale (Kanter, Mulick, & Martell, 2004; Martell, 2003, p. 2) the Montgomery-

Asberg Depression Rating Scale; and 3) the 20-item Center for Epidemiologic Studies - 

Depression Scale, (Radloff, 1977).

Finally, participants were asked to rate their ART adherence in the past month using a visual 

analog scale, ranging from 0 (none) to 100 (all) (Simoni et al., 2006; Walsh, Mandalia, & 

Gazzard, 2002).

Data analyses

Study data were collected and managed using REDCap, an electronic data capture tool 

(Harris et al., 2009). Data were analyzed using SPSS software(v.18). Means for continuous 

variables and frequencies for categorical variables were calculated to describe the 

participants at baseline. Feasibility of the intervention was assessed by examining attrition 

for the survey assessment visits. Additionally, attendance at the therapy sessions were 

examined. Estimated differences in outcomes pre- to post-treatment: within-person mean 

change was calculated using paired t-tests. Effect size estimates (Cohen’s d) were calculated 

by taking the difference between the means divided by the pooled standard deviation.

Results

Between January 2011 and January 2012, 11 participants enrolled and seven initiated and 

completed the combined CM/BA intervention. Participants’ mean age was 46 years (SD = 

5.03). Twenty-seven percent (n = 3) identified as African American/Black, 73% (n = 8) as 

White, and 8% (n = 1) were Hispanic/Latino.

Among those who initiated treatment, 100% (n = 7) were retained at the 6-month follow-up 

visit. Notably, study attendance for the BA/CM components of the intervention was high. 
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All but one attended at least two of the 3 weekly CM visits, and all participants completed 

10 or more BA sessions.

Of those who completed the intervention, the mean change score in self-reported stimulant 

use within the past 30 days (within-person change) was 4.14 (−4.14) at 3 months and 5.0 

(−5.0) at 6 months [Cohen’s d = 0.89]. The mean change score in weekly toxicology test 

results for stimulants (i.e. a decrease in positive toxicology screens) was 0.71 (−0.71) at 3 

months and 1 (−1) at 6 months [Cohen’s d = 1.05]. Proposed mediators were in the 

hypothesized direction. At the 3-month assessment, the mean within-person change in 

behavioral activation was 13.00, and was 16.29 at the 6 month visit [Cohen’s d = 0.22]. The 

mean within-person change for depressive symptoms was 3.14 (−3.14) 3 months post-

baseline, and 8.57 (−8.57) 6 months post-baseline [Cohen’s d = 0.61].

All participants reported being prescribed ART. The mean change score for missed doses of 

ART within the last 7 days was 4.75 (−4.75) at 3 months, and 14.20 (−14.20) at 6 months 

[Cohen’s d = .63].

All participants rated the intervention as ‘acceptable’ or ‘very acceptable.’

Discussion

This is the first study of which we are aware to examine the ability of BA to sustain the 

initial effects (reduced stimulant use) achieved via CM in HIV-infected adults. This pilot of 

the intervention shows that it is acceptable to study participants, feasible to deliver, and may 

result in sustained reductions in stimulant use. In addition, participants had reduced 

depressive symptoms (by self-report and clinician observation), improved ART adherence, 

and felt more confident about engaging consistently in HIV care at each follow-up visit.

As with all pilot studies, limitations exist, and are important to acknowledge. First, the 

sample size was small and we did not use a randomized-controlled design; because of this 

we were not sufficiently powered to assess efficacy. Lastly, study participants were already 

engaged in HIV care and prescribed ART at baseline; hence, our findings may not be 

generalizable to HIV-infected individuals who are not engaged or retained in HIV care and 

not prescribed ART.

The results of this open pilot trial show that a combined CM-BA intervention is feasible to 

implement, acceptable to the participant population, and may decrease several barriers to 

successful HIV care, including stimulant use, depression, and suboptimal ART adherence. 

Following a Stage Model for psychosocial treatment development (Rounsaville et al., 2001), 

future pilot testing using a randomized controlled design is warranted.
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