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Abstract

Hepatitis, HIV and tuberculosis are significant and costly public health problems that 

disproportionately affect individuals with substance use disorders (SUDs). Incentive-based 

treatment approaches (i.e., contingency management; CM) are highly effective at reducing drug 

use. The primary aim of this report is to review the extant literature that examines the efficacy of 

CM interventions for the prevention, diagnosis and treatment of hepatitis, HIV and tuberculosis 

among individuals with SUDs. A literature search identified 23 controlled studies on this topic. In 

approximately 85% of the studies, CM produced significantly better adherence to prevention, 

diagnosis and treatment-related medical services, with adherence rates averaging almost 35% 

higher among patients receiving incentives vs. control condition participants. Findings from these 

studies parallel the results of a meta-analysis of CM interventions for the treatment of SUDs. The 

results also suggest that the principles that underlie the efficacy of CM generalize across infectious 

disease and substance abuse treatment behaviors. The application of additional principles from the 

literature on CM for treatment of SUDs to interventions targeting infectious disease control would 

be beneficial. Further development and dissemination of these interventions has the potential to 

greatly impact public health.
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1. Introduction

Infectious diseases are among the most costly public health problems globally. Although 

many infectious conditions disproportionately affect developing nations, hepatitis B, 

hepatitis C, human immunodeficiency virus (HIV) and tuberculosis (TB) persist in 

developed countries at levels that pose serious threats to the public health. Collectively, 

almost 100,000 new cases of these diseases are diagnosed annually in the U.S. alone (CDC, 

2014b, 2015b; CDC, 2014a, 2015a). These conditions pose a considerable burden; as one 

example, HIV accounts for almost 14,000 deaths (CDC, 2015c) and costs over $36 billion 

annually (Hutchinson et al., 2006). These conditions persist despite being relatively easy to 

prevent (e.g., through vaccination or behavioral precautions to prevent transmission; Alter, 

2003; Moses, Vlahov, & Normand, 1995), diagnose, and treat using pharmacological agents 

(CDC, 2011). Although considerable medical progress has been made, these conditions 

continue to negatively affect public health, largely because of poor adherence to medical 

recommendations. Thus, the development of new methods to improve adherence is a public 

health priority.

Individuals with substance use disorders (SUDs) are disproportionately affected by hepatitis, 

HIV, and TB. The National Institute of Drug Abuse (NIDA) considers drug abuse and HIV 

“intertwined epidemics” (NIDA, 2012), and emphasizes the close links between substance 

abuse and hepatitis (NIDA, 2013) and TB infection (NIDA, 1998). Individuals with SUDs 

are more likely to become infected because they engage in risky sexual and drug taking 

behaviors that transmit HIV and hepatitis, and because socioeconomic disadvantage often 

places them in crowded conditions in which TB is more easily transmitted (Getahun, 

Gunneberg, Sculier, Verster, & Raviglione, 2012; Kral et al., 2001; Paul et al., 1993). As a 

result, the prevalence of hepatitis, HIV and TB infections are considerably higher among 

individuals with SUDs (Befrits et al., 1995; Booth, Kwiatkowski, & Chitwood, 2000; Des 

Jarlais et al., 2007; Durante, Selwyn, & O’Connor, 1998; Hagen et al., 2001; Howard, Klein, 

Schoenbaum, & Gourevitch, 2002; Nelson et al., 2011; Petry, 1999; Rehm et al., 2009) than 

in the general U.S. population (CDC, 2015a, 2015b, 2015c). Individuals with SUDs also are 

more likely to be co-infected with two or more of these conditions and/or to acquire drug-

resistant strains of HIV and TB (e.g., Atkinson, Paul, Sloan, Curtis, & Miller, 2009; 

McCance-Katz et al., 2002; Manosuthi et al., 2006; Perri et al., 2011). Co-infection and drug 

resistance leads to accelerated morbidity and mortality and overall greater threats to public 

health.

The elevated prevalence of hepatitis, HIV, and TB among individuals with SUDs 

underscores the limited success of widely disseminated efforts to reduce transmission within 

this vulnerable population. For example, the hepatitis B vaccination series provides long-

term protection from infection to greater than 90% of those who complete it (CDC, 2006). 

Although population-wide vaccination began in 1982, many injection drug users remain 

unvaccinated (CDC, 2015a, 2015b, 2015c; Ladak, Gjelsvik, Feller, Rosenthal, & Montague, 

2012), in part because many who are offered the vaccine never start or fail to complete all 

three doses of the series (e.g., Hwang et al., 2010). Efforts to diagnose these conditions 

among individuals with SUDs have frequently met with limited success. Screening for TB 

involves a simple skin test that requires patients to return 48–72 hours later to have the test 
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site read, followed by chest x-rays if the skin test is positive. Unfortunately, less than half of 

individuals with SUDs return to have skin tests read (FitzGerald et al., 1999) and only one 

third of those who do return and test positive follow through with chest x-ray referrals 

(Perlman et al., 2003). Likewise, hepatitis, HIV and TB can be effectively treated with 

pharmacotherapy, but individuals with SUDs often begin treatment late and are unable to 

achieve the high rates of medication adherence required for successful treatment outcomes 

(Arnsten et al., 2001; Batki, Gruber, Bradley, Bradley, & Delucchi, 2002; Chaisson et al., 

2001).

Behavioral economics may help us understand why rates of infection remain high and 

treatment outcomes are generally poor among individuals with SUDs. Prevention (e.g., 

completing the hepatitis B vaccination series), diagnosis (e.g., completing diagnostic testing 

for TB) and treatment (e.g., taking antiretroviral medication to suppress HIV) requires 

individuals to engage in an immediate and effortful behavior (e.g., go to a vaccine clinic, 

pick up medications from a pharmacy) in order to prevent or improve outcomes that are 

delayed and probabilistic (e.g., greater likelihood of premature morbidity or mortality). 

Delay discounting describes the tendency to devalue future outcomes; the longer outcomes 

are delayed, the less influence they exert over present behavior. A substantial body of 

literature demonstrates that individuals with SUDs discount delayed outcomes more steeply 

than non-substance using individuals (cf. Reynolds, 2006), including greater discounting of 

future health (Petry, 2003). Steeper discounting may partially explain why individuals with 

SUDs have particular difficulty adhering to medical recommendations: the positive 

consequences are far too delayed to have much control over immediate actions. Thus, 

behavioral economic theory suggests that interventions that involve immediate positive 

consequences for engaging in desired medical behaviors may be particularly effective for 

infectious disease control among individuals with SUDs.

Incentive-based interventions, such as contingency management (CM), are among the most 

reliable and efficacious means to promote behavior change among individuals with SUDs. 

These interventions offer incentives for engaging in positive health behaviors. There is an 

extensive literature on incentive-based treatments to promote abstinence from alcohol and 

drugs. In CM interventions, patients receive incentives, often vouchers with monetary value 

that can be exchanged for retail items, contingent upon satisfying a predetermined 

therapeutic goal (Higgins, Silverman, & Heil, 2008). Many studies have demonstrated that 

CM effectively promotes drug abstinence and other therapeutic changes (e.g., clinic 

attendance, participation in vocational training, adherence to addiction pharmacotherapy) 

among individuals in treatment for SUDs. Several reviews have been published on CM for 

the treatment for SUDs, synthesizing this literature as it has grown (e.g., Hartzler, Lash, & 

Roll, 2012; Stitzer & Petry, 2006). A comprehensive meta-analysis of 40 studies of CM 

interventions for the treatment of SUDs found consistent evidence of a positive treatment 

effect across drug classes and treatment behaviors (Lussier, Heil, Mongeon, Badger, & 

Higgins, 2006). This meta-analysis also investigated how various incentive parameters 

moderate intervention efficacy, demonstrating that higher magnitude incentives and 

incentives delivered after shorter delays are associated with larger treatment effect sizes. 

Individual laboratory studies have also identified other potential moderators. For example, 

incentive schedules in which payments escalate in magnitude with each successful 
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completion of a target behavior are more effective than schedules where payment magnitude 

is fixed (Roll & Higgins, 2000; Roll, Higgins, & Badger, 1996) and cash incentives are more 

effective than non-cash incentives of equivalent monetary value (Festinger, Marlowe, 

Dugosh, Croft, & Arabia, 2008; Vandrey, Bigelow, & Stitzer, 2007).

We are aware of only two reviews of CM interventions for infectious disease specifically 

among individuals with SUDs: one summarized only the HIV literature (3 studies; Haug & 

Sorensen, 2006) and the other only the TB literature (11 studies; Lutge, Wiysonge, Knight, 

& Volmink, 2012). The low rates of adherence among individuals with SUDs are not unique 

to HIV and TB, but also apply to the prevention of hepatitis B and treatment of hepatitis C. 

Therefore, the primary aim of this review is to provide a comprehensive analysis of the 

literature on CM interventions targeting the prevention, diagnosis and treatment of hepatitis, 

HIV and TB among individuals with SUDs. This review examines overall efficacy of these 

interventions and begins to explore the incentive characteristics that moderate efficacy. The 

discussion aims to synthesize the findings and underscore where they may inform future 

development of improved interventions for the control of hepatitis, HIV and TB.

2. Methods

2.1. Literature search and study selection

The present report describes the results of a systematized review, which incorporates many, 

but not all, of the elements of a systematic review while stopping short of a full systematic 

review of the literature. Systematized reviews are often conducted when many elements of a 

systematic review can be incorporated, but resource constraints do not allow for a full 

systematic review, as was the case here. Literature searches were conducted using PubMed, 

MEDLINE and Google Scholar using the terms: ““incentives,” “payments” and “monetary” 

combined with terms relevant to infectious disease and SUDs generally (“adherence,” 

“alcohol,” “diagnosis,” “disease,” “drug users,” “substance abuse,” “infectious,” 

“methadone,” “prevention,” “treatment” and “virus”) and terms specific to infectious disease 

(“AIDS,” “hepatitis,” “HBV,” “HCV,” “HIV,” “HTLV-1,” “Mtb,” “TB” and “tuberculosis”) 

using the Boolean operator AND. The reference sections of published articles that met 

inclusion criteria were reviewed to ensure that all relevant articles were identified. Searches 

were limited to articles that were written in English, published in peer-reviewed journals and 

were available in full-text (either in print or electronically) as of June 2015, when the final 

search was run. The abstracts of relevant search results were initially identified by ESH, 

reviewed by ESH and SHH and, if deemed relevant, proceeded to full-text review.

Full-text review and data extraction were performed by three authors (ESH, AKM and SHH) 

and disagreements regarding inclusion/exclusion were resolved through discussion. 

Identified studies were included in this review if they met six criteria: (1) the intervention(s) 

directly targeted medical prevention, diagnosis or treatment of hepatitis B, hepatitis C, HIV 

or tuberculosis; (2) the incentive(s) offered were of quantifiable monetary value; studies that 

delivered incentives of non-quantifiable value (e.g., methadone doses contingent on TB 

medication adherence) were excluded; (3) the incentive(s) were delivered contingent upon 

objectively verified occurrence of the desired target behavior; (4) studies targeted individuals 

with SUDs or another high-risk population with a substantial percentage (≥33%) of the 
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study sample had an SUD, allowing us to include additional studies with findings that are 

likely generalizable to individuals with SUDs; (5) studies were either randomized controlled 

trials, within-subject studies, or included appropriately matched historical control cohorts as 

comparison conditions; (6) study designs allowed for the effects of incentives to be isolated.

Detailed data on participant characteristics, study design, methods, and outcomes for 

included studies are presented in Tables 1–3. Although multiple outcomes were often 

reported, the outcomes column in the tables selectively reports data regarding the specific 

behavior(s) targeted by the CM intervention (e.g., incentives for receiving second and third 

hepatitis B vaccinations), the broader medical target (e.g., completing the three-dose 

hepatitis B vaccination series) or both.

3. Results

3.1. Characteristics of included studies

Twenty-three studies met inclusion criteria. These studies targeted prevention of hepatitis B 

(5 studies; Table 1), diagnosis of TB (6 studies; Table 2), treatment of TB (8 studies; Table 

3) and treatment of HIV (4 studies, Table 3). The majority (16; 70%) of these studies were 

randomized controlled trials, 6 used historic control patients for comparison, and 1 used a 

within-subject design. Almost all (19; 83%) were conducted in the United States. 

Participants were recruited via street outreach, infectious disease specialty clinics, substance 

use treatment centers, syringe exchanges, jail, and Veterans Affairs and community 

hospitals. Target behaviors ranged from one-time completion of a single target behavior 

(e.g., returning to have a TB skin test read) to completion of a target behavior multiple times 

a day (e.g., adherence to antiretroviral therapy). In several studies, multiple behaviors were 

reinforced (e.g., incentives provided for on-time dosing and completion of clinic visits). 

Incentives offered included cash, non-cash vouchers (e.g., gift cards, meal or grocery 

coupons, phone cards, or transportation tokens) and prizes (e.g., toiletries or household 

items). Incentives ranged in value from $0.50 to $100 for completion of the target behavior, 

and total possible study earnings ranged from $4 to $1237.

3.2. Studies targeting prevention

Five studies focused on prevention offered incentives to individuals with SUDs for receiving 

hepatitis B vaccinations (Table 1). The first two of these studies found that offering $10–20 

in cash significantly increased the percentage of individuals who received the first dose of a 

three-vaccination series (Trubatch, Fisher, Cagle, & Fenaughty, 2000) and series completion 

rates among individuals who received the first dose prior to being offered incentives (Seal et 

al., 2003). Improvements in adherence were large, with initiation and completion rates 

several fold higher in the incentive conditions as compared to the no-incentive control 

conditions. In a related study, Stitzer, Polk, Bowles, and Kosten (2010) compared an 

incentive condition in which participants received $10 to cover transportation costs to an 

incentive package that consisted of $10 to cover transportation costs plus lottery-style 

incentives for weekly clinic attendance and cash bonuses ($20–$50) for attending monthly 

visits where vaccinations were administered. Despite noticeable differences favoring the 

experimental condition on the number of injections received and percentage of participants 
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completing the vaccination series, results did not reach statistical significance. However, this 

may be a function of the small sample size of this study; only 13 participants were 

randomized to each condition.

The studies reviewed above administered the hepatitis B vaccine on a traditional schedule, in 

which the second and third doses were given one and six months after the first dose, 

respectively. Recent evidence demonstrates that offering individuals with SUDs the hepatitis 

B vaccine on an accelerated schedule (i.e., second and third doses administered at 7 and 21 

days after the first dose,) may improve vaccination series completion rates (e.g., Hwang et 

al., 2010). Two studies examined whether the addition of incentives to an accelerated 

hepatitis B vaccine schedule further improved completion rates (Topp et al., 2013; Weaver et 

al., 2014). Both studies observed significantly higher rates of completion among patients 

offered incentives relative to control patients. One of these studies (Weaver et al., 2014) also 

compared incentives offered on a fixed schedule (£10/dose) to an escalating schedule (£5, 

£10 and £15 for the first, second and third doses, respectively). Completion rates were 

marginally higher among those randomized to the escalating schedule, but differences were 

not statistically significant. The fact that there were only three opportunities to earn 

incentives (and therefore only two escalations in incentive value) likely contributed to the 

lack of differences between groups.

3.3. Studies targeting diagnosis

Four studies examined the effect of incentives on rates of return for TB skin test readings 

(Table 2). These studies found that offering incentives (e.g., cash, grocery store coupons, fast 

food vouchers, bus tokens, ranging in value from $4 to $10) produced superior rates of 

return relative to control interventions that did not include incentives (Chaisson, Keruly, 

McAvinue, Gallant, & Moore, 1996; FitzGerald et al., 1999; Malotte, Hollingshead, & 

Rhodes, 1999; Malotte, Rhodes, & Mais, 1998). Return rates were especially impressive 

among patients offered $10 cash (>90% returned) compared to no-incentive controls from 

the same studies (<50% returned; Malotte et al., 1998; Malotte et al., 1999). Although not 

tested statistically, two studies had multiple incentive arms that provide some information 

about whether incentive magnitude or incentive type influenced return rate. In the first 

(Malotte et al., 1998), higher magnitude cash incentives ($10) produced greater rates of 

return than lower magnitude ($5) incentives, and in the second (Malotte et al., 1999), cash 

incentives ($10) produced greater rates of return compared to grocery store coupons and fast 

food tokens/bus tokens of equivalent value. Taken together, incentive conditions in these two 

studies produced high rates of return (>80%) and differences in return rates between 

incentive conditions were minor relative to differences between incentive conditions and no-

incentive control conditions.

Two additional studies targeted adherence with referrals to offsite clinics for more extensive 

diagnostic testing among patients who screened positive for TB (Perlman et al., 2003; Pilote 

et al., 1996). Both studies found significantly better adherence rates among patients offered 

incentives. While both studies achieved high rates of adherence, it is worth noting that 

differences in return rates between incentive conditions and no-incentive controls appear to 

be larger in the study reported on by Perlman et al. (2003), which offered $25 incentives to 
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adhere within one week, than those observed by Pilote et al. (1996), which offered $5 

incentives to adhere within three weeks. Since these studies enrolled patients with similar 

sociodemograpic and substance use characteristics, the larger differences observed by 

Perlman et al. (2003) suggest that larger magnitude incentives may be more effective.

3.4. Studies targeting treatment

3.4.1. Tuberculosis—Eight studies targeted medication adherence among TB patients 

(Table 3). Three studies examined CM to promote adherence to isoniazid therapy for TB, 

which consists of twice weekly observed dosing for 6 months. Patients were offered 

incentives (e.g., cash, grocery store gift cards) for taking each dose of isoniazid and 

treatment completion rates were compared to patients not offered incentives (Bock, Sales, 

Rogers, & DeVoe, 2001; Malotte, Hollingshead, & Larro, 2001; Tulsky et al., 2000). 

Patients offered incentives had superior treatment outcomes in all three studies, although 

only the first two studies reported statistically significant differences.

Two additional studies (White et al., 1998; White et al., 2002) examined incentives to 

encourage inmates receiving isoniazid pharmacotherapy while in jail to visit an outpatient 

TB clinic to continue treatment after release. These studies offered inmates either $5 cash or 

$25 in food or transportation vouchers for attendance at the initial visit as compared to no-

incentive control groups. Although $25 vouchers significantly improved adherence relative 

to control participants, overall, attendance was relatively poor in all conditions (24–37%). 

These results suggest that recently released inmates may be a particularly recalcitrant 

population who may require larger magnitude and/or more reinforcing incentives to promote 

adherence.

Three studies compared the efficacy of two different incentive conditions. Davidson et al. 

(2000) demonstrated that patients offered a higher magnitude incentive package were almost 

three-fold more likely to reach the levels of isoniazid adherence necessary for successful 

treatment compared to those offered a lower magnitude package. Chaisson et al. (2001) 

found generally higher rates of adherence among patients who received incentives 

immediately, but these differences did not reach statistical significance. The delays 

examined (one month vs. six months) are unusually long and likely made it difficult to 

detect an effect of delay. Finally, Tulsky et al. (2004) reported generally higher rates of 

adherence among patients who received cash, rather than non-cash, incentives, but these 

results were not statistically significant.

3.4.2. HIV—Four studies targeted HIV treatment (Table 3). Two of these were randomized 

controlled trial that targeted adherence to antiretroviral pharmacotherapy using medication 

events monitoring system (MEMS) caps to record medication bottle openings and delivering 

incentives contingent upon patients opening pill bottles at predetermined times (Rigsby et 

al., 2000; Sorensen et al., 2007). In addition, both provided cash incentives on an escalating 

schedule and employed a reset contingency, whereby missed bottle openings resulted in a 

reset of incentives to their initial low value. As mentioned earlier, these schedule 

characteristics have been shown to produce the highest rates of continuous abstinence with 

regard to CM treatments for SUDs (Roll & Higgins, 2000; Roll et al., 1996). Both studies 
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demonstrated significantly better adherence outcomes among patients offered incentives as 

compared to participants in the control condition.

Two recent studies evaluated CM to target improvements in HIV viral load directly to 

improve patient outcomes (Farber et al., 2013; Solomon et al., 2014). Farber et al. (2013) 

demonstrated that patients who received cash incentives ($100) for either having 

undetectable viral load or having a viral load significantly lower than the prior lowest viral 

load in the past year had a significantly higher percentage of tests with undetectable viral 

load. Solomon et al. (2014) recruited antiretroviral therapy-naïve patients and offered them 

incentives for several treatment-related behaviors (a $4 voucher for initiating antiretroviral 

therapy, $4 vouchers for attending monthly refill visits, and $8 vouchers for viral 

suppression at biannual study visits). Participants offered vouchers were more likely to 

initiate antiretroviral therapy and completed more monthly medication refills than 

participants in a control condition not offered incentives; however, the effect of the incentive 

intervention on viral load was not significant.

4. Discussion

We identified 23 studies of CM interventions for the prevention, diagnosis and treatment of 

hepatitis, HIV and TB among individuals with SUDs. In approximately 85% of the studies, 

CM produced significantly better adherence to prevention, diagnosis and treatment-related 

medical services, with adherence rates averaging almost 35% higher among patients 

receiving incentives vs. control condition participants. Results were generally consistent 

across behaviors: 80% of studies targeting prevention, 100% of studies targeting diagnosis, 

and 66% of studies targeting treatment adherence showed a significant advantage for 

incentive-based treatments over control conditions. Adherence rates averaged 45% higher 

for prevention behaviors, 54% higher for diagnosis-related behaviors, and 20% higher for 

treatment adherence. Thus, CM consistently produced positive effects across a variety of 

substance-using populations and behaviors, providing evidence that basic behavioral 

economic principles can be applied to the development of effective clinical interventions. By 

providing immediate reinforcement for adherence to prevention, diagnosis and treatment 

protocols, these interventions promote higher rates of success within a population shown to 

be less sensitive to the naturalistic delayed consequences of these health conditions.

Only a handful of studies to date have expressly examined incentive characteristics that 

could moderate treatment efficacy. Results of one of the two studies that included incentives 

of different magnitudes (Davidson et al., 2000) indicated that larger incentives produce 

superior effects, while the return rates in the other study (Malotte et al., 1998) were 

extremely high in both magnitude conditions, suggesting that for less effortful behaviors, 

lower magnitude incentives may be adequate. The one study examining incentive delay 

(Chaisson et al., 2001) reported that participants who were offered more immediate 

incentives trended toward higher rates of treatment completion than those offered delayed 

incentives. The lack of statistically significant effect of delay may at first appear to 

contradict the results of Lussier et al. (2006); however, the delays examined in this study 

(one month vs. six months) are unusually long, likely making any effect of delay difficult to 

detect. Similarly, the results of the one study that examined different incentive schedules 
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(Weaver et al., 2014) suggested minor, and not statistically significant, differences favoring 

an escalating schedule over a fixed schedule for hepatitis B vaccination adherence. While 

these results appear to be at odds with human laboratory studies (Roll & Higgins, 2000; Roll 

et al., 1996), it seems likely that these differences did not meet statistical significance 

because there were only three opportunities to earn incentives, leaving little room for the 

substantial escalations in value across multiple opportunities to earn as in prior studies 

documenting the efficacy of this approach. The two studies that compared different incentive 

types found relatively small differences between cash and non-cash incentives, although all 

incentive conditions outperformed non-incentive conditions (Malotte et al., 1999; Tulsky et 

al., 2004). This parallels findings from CM studies comparing cash and vouchers for the 

treatment of SUDs (e.g., Festinger et al., 2008; Vandrey et al., 2007). Results from studies 

that explicitly examined this issue suggest that cash incentives do not lead to additional drug 

use (e.g., Festinger et al., 2005, 2008), so in instances where cash incentives are acceptable 

to all involved, offering cash in favor of non-cash incentives may be a useful way to 

maximize efficacy when cost-effectiveness is critical.

Although the vast majority of these studies demonstrated that contingent incentives improve 

adherence to prevention, diagnosis and treatment-related behaviors, in many cases a 

substantial number of patients in incentive conditions still had poor outcomes during the 

intervention period. Variability in treatment outcomes for CM targeting drug users is not 

unique (e.g., Downey, Helmus, & Schuster, 2000; Petry et al., 2004). Silverman, Chutuape, 

Bigelow, and Stitzer (1999) recruited participants from a study of CM to promote cocaine 

abstinence among methadone patients who had poor treatment outcomes during a 12-week 

treatment period (maximum earnings = $1155). These patients were subsequently randomly 

assigned to zero, low and high magnitude incentive conditions for 9 additional weeks of 

treatment. Almost half (45%) of participants randomized to the high magnitude condition 

(maximum earnings = $3480) achieved sustained abstinence, even though they did not do so 

during the initial 12-week intervention. These findings suggest that patients who are unable 

to achieve high rates of medication adherence with incentive magnitudes offered by the 

studies reviewed here could likely benefit from higher magnitude interventions.

The interventions reviewed here successfully targeted a variety of subpopulations of 

individuals with SUDs (e.g., injection drug users, cocaine users, homeless adults) and many 

different adherence-related behaviors, suggesting that there exist opportunities to adapt these 

interventions to prevention, diagnosis, and treatment behaviors not yet addressed. Regarding 

prevention, adherence to HIV pre-exposure prophylaxis (PrEP) is a prime target. Tenofovir 

(Truvada®) has been shown to be effective at preventing HIV infection among individuals 

with SUDs when taken daily, but suboptimal adherence often undermines potential benefits 

(Martin et al., 2015). Adapting the CM interventions that increase adherence to antiviral 

therapy reviewed here to target adherence to PrEP among individuals with SUDs could 

prevent new HIV infections. HIV diagnosis among injection drug users is also a leading 

target for CM since fewer than half are tested for HIV each year (CDC, 2014c), and they 

often seek out services that provide optimal contexts for HIV testing (e.g., syringe 

exchange). Hepatitis C is a prime treatment target because poor adherence among 

individuals with SUDs often leads to suboptimal treatment outcomes (Almasio et al., 2011; 

Bruggmann et al., 2008; Roca, Gómez, & Arnedo, 1999). High rates of treatment failure and 
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concerns over psychiatric side effects of treatments available at the time led the National 

Institutes of Health to recommend in 1997 that individuals actively using drugs not be 

offered treatment for hepatitis C until they are abstinent for six months (NIH, 1997). 

However, a number of newer medications have fewer side effects and some show cure rates 

of nearly 100% in clinical trials (e.g., Afdhal et al., 2014; Kowdley et al., 2014). Incentive 

interventions could be a powerful tool to promote adherence to these new, highly effective 

treatments. As a final example, CM interventions could be adapted to target combined 

adherence to anti-TB medications and antivirals among individuals being treated for 

HIV/TB co-infection, reducing morbidity and mortality in this severely affected population.

Although this review focuses on CM interventions for infectious disease control in 

individuals with SUDs, these types of interventions are effective with other 

socioeconomically-disadvantaged populations that tend to discount delayed rewards steeply. 

For example, Thornton (2008) demonstrated that offering individuals in rural Malawi, a 

country in Sub-Saharan Africa, modest incentives (~ $1 U.S) for returning to learn HIV test 

results significantly increased rates of return. Large-scale incentive interventions like 

Thornton (2008) are often referred to as conditional cash transfer (CCT) programs. A recent 

review of 13 CCT programs concluded that they are effective at increasing use of preventive 

medical services and improving immunization coverage (Ranganathan & Lagarde, 2012). 

The efficacy of CCT programs demonstrates that infectious disease interventions based on 

behavioral economic principles can be effective across a variety of disadvantaged 

populations, and also suggest some of the interventions reviewed here could be scaled up to 

produce population-level improvements in infectious disease control.

These conclusions and recommendations must be considered in light of four noteworthy 

limitations. First, this is not a systematic review; although we included most elements of the 

systematic review process, we cannot with absolute confidence be sure that the search was 

exhaustive and comprehensive and our conclusions are necessarily more qualitative than 

quantitative. Second, six of the studies included in this review utilized historical control 

cohorts as comparison conditions, which may complicate interpretation of the results 

because of the potential for imbalance between groups. However, these studies utilized 

control cohorts that were sociodemographically and clinically similar to patients that were 

provided incentives, and the results were consistent with those of the more rigorous 

randomized controlled trials included in this review. Third, this review was limited to studies 

published in peer-reviewed journals, which is susceptible to publication bias. Fourth, some 

of these studies did not report statistical results for relevant comparisons, limiting our ability 

to draw conclusions about some of the moderator variables examined here. In this regard, 

performing a meta-analytic review of this growing literature may be an important next step. 

Although the results of this review suggest that the findings of Lussier et al. (2006) 

generalize to CM interventions targeting infectious disease-related behaviors among 

individuals with SUDs, the additional quantitative data provided by a meta-analysis would 

allow for more definitive conclusions about the efficacy of these interventions.

In summary, the present review demonstrates that there is compelling evidence that 

incentive-based interventions improve adherence to vaccinations, diagnostic tests and 

pharmacotherapies critical for the control of hepatitis, HIV and TB among individuals with 
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SUDs. The parameters that moderate the efficacy of these interventions appear consistent 

with those shown to influence outcomes of CM for the treatment of SUDs. Incentives are a 

valuable tool that can be used to improve public health outcomes related to infectious 

disease.
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