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Abstract

Objective: Contingency management (CM) is often criticized for limited long-term impact. This 

meta-analysis focused on objective indices of drug use (i.e., urine toxicology) to examine the 

effects of CM on illicit substance use up to 1 year following treatment.

Method: Analyses included randomized trials (k = 23) of CM for stimulant, opioid, or 

polysubstance use disorders that reported outcomes up to 1 year after the incentive delivery had 

ended. Using random effects models, odds ratios (OR) were calculated for the likelihood of 

abstinence. Metaregressions and subgroup analyses explored how parameters of CM treatment, 

namely escalation, frequency, immediacy, and magnitude of reinforcers, moderated outcomes.

Results: The overall likelihood of abstinence at the long-term follow-up among participants who 

received CM versus a comparison treatment (nearly half of which were community-based 

comprehensive therapies or protocol-based specific therapies) was OR = 1.22, 95% confidence 

interval [1.01, 1.44], with low to moderate heterogeneity (I2 = 36.68). Among 18 moderators, 

longer length of active treatment was found to significantly improve long-term abstinence.

Conclusions: CM showed long-term benefit in reducing objective indices of drug use, above 

and beyond other active, evidence-based treatments (e.g., cognitive–behavioral therapy, 12-step 

facilitation) and community-based intensive outpatient treatment. These data suggest that 

policymakers and insurers should support and cover costs for CM, which is the focus of hundreds 

of studies demonstrating its short-term efficacy and, now, additional data supporting its long-term 

efficacy.
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Many patients with substance use disorders successfully reduce or cease drug use while 

involved in treatment programs (Davis et al., 2016; Dutra et al., 2008; Irvin et al., 1999; Lee 

et al., 2015; Lundahl et al., 2010; Magill & Ray, 2009; Magill et al., 2019; Roozen et al., 

2004; Sayegh et al., 2017). However, relapse rates are high (McLellan et al., 2000), and 

substance use disorders are widely conceptualized as chronic relapsing conditions (Arria & 

McLellan, 2012; McLellan et al., 2000). As such, treatment effects often diminish following 

the conclusion of most active treatments (Benishek et al., 2014; Magill et al., 2009), and 

efforts to identify treatments with lasting impact are essential for improving overall 

substance-use outcomes.

Contingency management (CM) treatment is based on the theory of operant conditioning. 

CM provides immediate, tangible reinforcers upon objective evidence of behavior change 

(e.g., submission of drug negative urine samples). CM offers immediate positive 

consequences for choosing not to use substances that compete with the positive aspects of 

drug use, providing a bridge to the more substantial, but often very delayed benefits of 

recovery (i.e., employment, improved relationships; Petry, 2012). CM has the largest effect 

size of any psychosocial treatment for reducing drug use during treatment (g = 0.54; Dutra et 

al., 2008) yet remains one of the least likely evidence-based substance use disorder 

treatments to be offered in clinical settings (Benishek et al., 2010; Herbeck et al., 2008; 

McGovern et al., 2004; Willenbring et al., 2004).

Despite strong support for the efficacy of CM during the active treatment phase, many 

professionals in the substance use treatment field question the durability of CM’s effect once 

reinforcers are discontinued (Petry et al., 2017; Rash et al., 2012, 2013). Some meta-

analyses support this concern, finding that effect sizes decrease when reinforcers are 

discontinued (see Benishek et al., 2014, k = 19, 42% overlap [i.e., 42% of the studies in this 

meta-analysis are also included in the current review]; see Prendergast et al., 2006, k = 47, 

4% overlap with current review; Sayegh et al., 2017, k = 35 CM studies, 31% overlap with 

current review). However, a recent systematic review reported nearly one third of CM 

studies (across all drug and reinforcer types) evidenced significant reductions in drug use 

after cessation of reinforcers (Davis et al., 2016, k = 69, 9% overlap with current review).

Our understanding of the long-term efficacy of substance use disorder treatments, including 

CM, may be heavily impacted by variation in outcome measures. No single metric for 

substance use treatment outcomes exists (Carroll et al., 2014; Donovan et al., 2012; Korte et 

al., 2011; Tiffany et al., 2012). Objective indices (i.e., biological measures based on urine 

toxicology screens) remove the risk of bias inherent in self-report (Del Boca & Noll, 2000; 

Hjorthøj et al., 2012; Magura & Kang, 1996; Schuler et al., 2009). However, most reviews of 

psychosocial treatments for substance use disorders focus on self-reported drug use (Dutra et 

al., 2008; Prendergast et al., 2006) or include objective biologically verified outcomes mixed 

in with studies that only provide self-report (e.g., self-reported frequency of use) and/or 

randomly biologically verified self-report outcomes (e.g., participants are told they could be 

drug tested to verify self-report; Benishek et al., 2014; Sayegh et al., 2017).

Past meta-analytic reviews have provided strong evidence of CM’s efficacy during treatment 

and immediately posttreatment (Ainscough et al., 2017, k = 22, 9% overlap with current 
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review; Dutra et al., 2008, k = 14 CM studies, 21% overlap with current review; Griffith et 

al., 2000, k = 30, 3% overlap with current review). Some meta-analyses have reported on 

longer term outcomes (Benishek et al., 2014; Prendergast et al., 2006; Sayegh et al., 2017), 

but these past reviews were limited because they either did not report biological outcomes 

(Prendergast et al., 2006) or they combined biologically verified outcomes with self-report 

and/or randomly biologically verified self-report outcomes (Benishek et al., 2014; Sayegh et 

al., 2017). Further, many reviews of CM focus on its efficacy when applied to only a single 

drug of abuse (e.g., cocaine, Farronato et al., 2013, k = 8, 38% overlap with current review; 

nicotine, Notley et al., 2019, k = 33, 0% overlap with current review) or do not 

comprehensively consider samples recruited from outpatient settings as well as medication 

assisted treatment clinics (Benishek et al., 2014). Additionally, no reviews that included 

long-term outcomes examined how critical CM parameters found to influence efficacy 

during the active treatment phase (i.e., frequency, immediacy, escalation, fading, magnitude 

of reinforcement, and form of CM; e.g., prize-based CM, Benishek et al., 2014 or voucher-

based CM, Higgins et al., 2019) moderated efficacy after the discontinuation of reinforcers.

The current systematic review and meta-analysis evaluated the efficacy of CM up to 1 year 

after the reinforcer delivery ended using objectively verified substance use treatment 

outcomes (i.e., urine drug screens). Only studies assessing outcomes following removal of 

the incentives were included in the present analyses. The overall aim of the study was to 

determine the relative efficacy of CM after reinforcers were discontinued compared with the 

long-term impact of other psychosocial treatment approaches in reducing substance use. The 

secondary aim was to understand critical moderators of the long-term efficacy of CM. This 

aim allows for an integrated evaluation of several variables only examined in isolation or 

collapsed, and possibly contributing to uncontrolled heterogeneity, in prior reviews (e.g., 

CM delivery method, single illicit drug of abuse). This study seeks to directly address prior 

criticism of CM’s lack of durable efficacy and includes comprehensive evaluation of factors 

that may enhance or detract from that efficacy.

Method

Inclusion and Exclusion Criteria

Studies were included if they (a) evaluated the efficacy of CM for treating illicit stimulant, 

opioid, or polydrug use; (b) randomly assigned participants to two or more conditions; (c) 

enrolled at least 25 participants per condition (as recommended by Chambless & Hollon, 

1998); (d) had at least one long-term follow-up (i.e., outcomes measured after the protocol 

treatment was ended and the initial response to treatment had been determined); (e) 

presented substance use outcomes based on urine toxicology; and (f) were published in 

English.

Studies were excluded if (a) 25% or more of enrolled participants were under 18 years of 

age (b) they presented secondary data from another trial included in the meta-analysis. When 

two studies presented data from the same trial, we chose the study with the largest sample 

size. Studies in which participants were recruited from a setting that provided medication 

assisted treatment (e.g., methadone, buprenorphine) were included if they evaluated CM’s 

efficacy for treating illicit substance use in that sample (e.g., CM to increase abstinence from 
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stimulants in persons also receiving methadone for an opioid use disorder) but were 

excluded if the CM exclusively targeted a behavior other than abstinence, such as 

medication adherence.

Search Strategy

Studies published in any year through July 2020 were reviewed based on PRISMA 

guidelines (Moher et al., 2009). Figure 1 provides a diagram of the implementation of these 

guidelines. Searches were performed in PubMed and PsycINFO using the following 

combination of search terms [“motivational interview*” or “motivational enhancement” or 

“motivation* intervention” or “contingency management” or “voucher” or “behavioral 

contracting” or “token economy” or “community reinforcement” or “matrix model” or 

“aftercare” or “relapse prevention” or “twelve step” or “12 step” or “twelve step facilitation” 

or “12 step facilitation” or “family thera*” or “family intervention*” or “couples thera*” or 

“couples intervention” or “seeking safety” or “mindful*”] AND [“randomize*” or “random” 

or “randomly” or “clinical trial” or “control* trial”] AND [“substance*” or “drug*” or 

“cocaine” or “crack” or “stimulant” or “amphetamine” or “methamphetamine” or “heroin” 

or “opiate*” or “opioid” or “marijuana” or “cannabis”]. Search terms included the names of 

evidence-based treatments besides CM to ensure inclusion of all studies with CM as the 

comparator. Additionally, we searched: 1) reference lists of CM review articles identified 

using the search terms (k = 17); 2) CM review articles identified in the Cochrane Database 

of Systematic Reviews (k = 5), and 3) reference lists of studies that met our inclusion/

exclusion criteria (k = 23) to ensure we included all relevant studies.

Screening Abstracts

Titles and abstracts captured by the search strategy were screened in a multistep process. 

One author imported all identified records into reference management software (Mendeley 

Desktop, 2017, Mendeley Ltd., New York). Confirmed duplicates were deleted, and the 

remaining records were screened individually. Clearly nonrelevant records (e.g., relapse 

prevention for a physical health condition, smoking studies) were removed, as were records 

for which abstracts indicated the paper would not meet inclusion criteria (e.g., small sample, 

nonrandom assignment). Articles for which the abstract appeared to meet inclusion, or for 

which eligibility could not be determined, were moved to full-text review. One author 

independently conducted full-text review to determine inclusion of studies. Two additional 

authors completed a second full-text review on a randomly selected sample of one third of 

the 439 excluded articles as well as 100% of studies classified by the first reviewer as 

meeting inclusion but not exclusion criteria. Reviewers used a codebook for making 

inclusion/exclusion decisions. Interrater percentage agreement overall for inclusion and 

exclusion of articles was 97% (k = 0.88). Discrepancies were resolved through consensus, 

and when needed, discussion with a third reviewer. For complete list of excluded studies see 

online supplemental materials for details.

Data Extraction

The primary outcome extracted from each study was urine toxicology results at the longest 

available follow-up, which were either the percentage of negative urine toxicology results 

(i.e., the number of negative urines samples provided as a ratio to the total number of urine 
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samples provided over the duration of the follow-up period with samples collected at several 

time points) or the point prevalence rates of abstinence (i.e., whether a urine sample was 

negative for a target drug at the single time point of the follow-up assessment). If both 

outcomes were available, percentage of negative urine toxicology was prioritized for 

extraction, because this outcome is more predictive of long-term outcomes (Preston et al., 

1998; Stitzer et al., 2009). If a study had multiple follow-up periods, results from the latest 

follow-up were reported. Results from intent-to-treat samples were extracted whenever they 

were available. If the study did not use intent-to-treat analyses, coders adjusted urine 

toxicology results with missing data assumed positive (for k = 6 studies, seven samples). If 

data were missing such that calculations using intent-to-treat analyses were not possible, 

authors were contacted directly with a 100% response rate (k = 2; Chudzynski et al., 2015; 

Petry et al., 2015). Intent-to-treat calculations and author correspondence allowed for 

inclusion of all studies identified by our search in the calculations of overall odds ratios 

(ORs) described in the following text.

In addition to the primary outcome variable, we extracted number of study, participant, and 

CM treatment variables. The study variables were publication year, comparison condition 

(nonspecific therapy, community-based comprehensive therapy, protocol-focused specific 

therapy; see next paragraph for further information about comparison condition categories), 

targeted drug (stimulants only, opioids only, or polysubstance use), whether study 

recruitment was conducted in a medication assisted treatment clinic (yes/no), outcome type 

(percentage of negative urine samples or point prevalence of abstinence), and when long-

term drug use outcomes were evaluated since discontinuation of CM, measured in weeks. 

Participant variables were demographic characteristics such as mean age, the percentage 

identifying as female, and the percentage identifying as White. The CM treatment variables 

were (a) escalation, that is, participants could earn rewards of escalating value for 

consecutive negative urine toxicology samples (yes/no); (b) fading, that is, a design feature 

where reinforcers are reduced or become more variable over time (faded vs. not faded); (c) 

frequency (the number of times reinforcement was earned per week); (d) immediacy 

(immediate reinforcement delivery vs. delayed); (e) maximum reinforcer magnitude 

available in average number of dollars available per participant; (f) CM delivery method 

(prize vs. voucher); and (g) the duration of the CM protocol measured in weeks.

Comparison conditions were grouped into nonspecific therapy, community-based 

comprehensive therapy, or protocol-focused specific therapy. Nonspecific therapies included 

“treatment as usual” or “standard care” where participants had assistance from providers 

related to substance use treatment, mental health care, and other psychosocial needs but it 

was on an infrequently/unstructured basis (≲1 time per week). Community-based 

comprehensive therapy included structured programs of care with more frequent contacts 

(e.g., intensive outpatient substance use treatment). Comparison conditions were denoted as 

protocol-focused specific therapies when the studies employed a specific recognized and/or 

manualized efficacious substance use treatment (e.g., cognitive–behavioral therapy, 12-step 

facilitation).

The Cochrane Risk of Bias tool was used to assess for possible bias in the included studies 

(Higgins & Green, 2011). The following four criteria were assessed: random assignment, 
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allocation concealment, masking of outcome assessors, and incomplete outcome data. 

Selective outcome reporting was not rated because most psychosocial treatment trials are 

still not prospectively registered (Bradley et al., 2017). Each risk of bias criterion was 

designated as high, low, or unclear risk of bias. We computed overall quality for each study; 

studies with three or more indicators of low risk of bias were designated high quality, and 

studies with two or fewer indicators of low risk were designated low quality.

For each study included in the final review, at least two authors extracted data using a 

standardized form. A third author independently extracted data from a randomly selected 

third of studies to ensure three-way reliability. Interrater agreement for data extraction was 

96%, and differences were resolved through consensus or review by a third coder when 

necessary.

Analytic Plan

Descriptive data are provided for each study individually, with each study grouped by 

whether participants were receiving medication assisted treatment (see Table 1). All 

statistical analyses were performed using Comprehensive Meta-Analysis v3.3070. ORs, 

which represented the likelihood of a participant who received CM achieving abstinence 

over a participant who received a comparison treatment, were calculated for each treatment 

comparison group across the 23 studies with respect to urine toxicology outcomes. If studies 

contained multiple CM groups compared with one control comparison, then the OR effect 

sizes were combined and averaged into one OR effect size. Effect sizes were combined by 

aggregating binary data of positive and negative urine toxicology outcomes from the 

treatment groups and comparing the aggregated data to the positive and negative urine 

toxicology outcomes of the comparison condition (Borenstein et al., 2009). A one-study 

removed analysis was conducted to gauge the impact of each study on the overall ORs.

Calculations used natural log transformations of the OR with inverse variance weighting to 

account for differences in sample sizes across studies. Results were then converted back to 

ORs via inverse natural log transformations (Bland & Altman, 2000; Lipsey & Wilson, 

2001). Studies were expected to be at least moderately heterogeneous given the differing 

lengths of follow-up periods and different target drugs, with variability not solely due to 

sampling error. As such, overall ORs were calculated using random effects models (Neyeloff 

et al., 2012). Cochran’s Q statistic estimated heterogeneity in effect sizes, and the 

inconsistency index (I2) was reported as an estimate of variance due to heterogeneity 

(Higgins et al., 2003; Neyeloff et al., 2012).

Multiple tests were conducted to test for possible publication bias, including the examination 

of a funnel plot, the Egger regression test for asymmetry (Egger et al., 1997), and calculation 

of the fail-safe N (Rosenthal, 1979). An asymmetrical funnel plot indicates publication bias. 

The Egger test uses linear regression to assess the relation between error and study effect 

sizes. A fail-safe N determines the number of nonsignificant studies not identified by a 

review that would be needed for a significant OR to no longer be significant (Rosenthal, 

1979).
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We explored 18 possible moderators of CM efficacy (see Tables 1 and 2) at long-term follow 

up. Metaregressions were conducted to test for potential moderators with long-term 

outcomes where the log OR effect sizes were regressed onto continuous variables detailed in 

the data extraction section. Subgroup analyses tested for differences in long-term outcomes 

based on the categorical variables detailed in the data extraction section. Subgroup analyses 

were conducted using a mixed effects model, and significance was tested with the fixed 

effects model. Variables were only tested as moderators if there were at least 10 studies 

reporting sufficient statistical information (Higgins & Green, 2011). One-study removed 

analyses were conducted to gauge the impact of each study moderator on the findings from 

metaregressions and subgroup analyses (Borenstein et al., 2013).

Results

The search yielded 5,510 records, which led to the identification of 23 independent studies 

(see Figure 1 for the complete details of the search). Table 1 displays the 23 studies with 24 

CM treatment-to comparison treatment contrasts at long-term follow-up along with the 

design features of the CM treatment conditions.

Across the 23 studies, a total of 3,320 participants were allocated to study conditions. All 

studies were conducted in the United States of America. Publication dates ranged from 1997 

to 2015. Sample sizes across the 23 studies ranged from 52 to 388 (M = 138.3, SD = 74.2, 

Mdn = 118.0). The mean age of participants was 39.1 (SD = 5.8, Mdn = 37.6). 

Approximately 42.1% (SD = 15.7, Mdn = 44.1) of the sample identified as female, and 

45.2% (SD = 20.5, Mdn = 46.4) identified as White. Of the 23 studies, 38% included a 

sample of participants recruited from a medication assisted treatment clinic (100% of which 

were methadone clinics, but substances targeted by CM in these studies varied, see Table 2 

for more details).

Of the 32 CM treatments, approximately 53% provided prize-based CM and 47% used the 

voucher method. Almost all treatments utilized escalating reinforcers (91%) that were 

delivered immediately (84%) upon submission of a negative urine screen. Few treatments 

(25%) utilized a reinforcement schedule that faded over time. The frequency of 

reinforcement that could be earned per week ranged from 1 and 7. The average maximum 

magnitude of reinforcement available per participant per treatment episode was $914.46 

(Mdn = $466.0). Table 2 displays the primary drug that participants used, the type of 

comparison group, how the urinalysis outcome was reported (point prevalence vs. percent 

negative), when the long-term follow-up occurred relative to when CM was discontinued, 

and the risk of bias assessment for each study criterion. Most studies examined the effect of 

CM on stimulant use only (67%), followed by polysubstance use (29%) and opioid use only 

(4%). Slightly more than half the studies (54%) utilized nonspecific therapy comparison 

groups, 33% used community-based nonspecific comprehensive therapies, and 13% utilized 

protocol-focused specific treatments. At long-term follow-up, about 58% of studies 

examined the point prevalence of abstinence and 42% the percentage of negative urine 

samples submitted over the follow-up period. These outcomes were assessed between 6 and 

52 weeks (Mdn = 24.0) after CM was discontinued.

Ginley et al. Page 7

J Consult Clin Psychol. Author manuscript; available in PMC 2022 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Results of the Cochrane Risk of Bias tool indicated 54% of the studies were designated high 

quality and about 46% were low quality. Approximately two thirds (67%) of studies 

provided an adequately detailed description of the method used to generate a random 

sequence (e.g., used a computer program or a random table of numbers) and about 33% did 

not (e.g., simply stated participants were “randomized” with no further description of 

procedures). One study (4%) described an adequate method to conceal the allocation of 

participants to conditions from study investigators, while the remaining studies described no 

method to conceal allocation. All (100%) studies were determined to have adequate masking 

of assessors, as they used the objective assessment of urine toxicology to assess abstinence 

from drug use. Approximately 62% of studies reported appropriate procedures to analyze 

outcome data (e.g., no missing outcome data) and about 38% did not (e.g., completer 

analysis; imputed outcomes).

Long-Term Outcomes

Figure 2 displays a forest plot of the overall OR effect size of each study at long-term 

follow-up and the weighted average OR effect size. At long-term follow-up, the weighted 

average OR effect size was 1.22, 95% confidence interval [1.03, 1.44], p = .02 (k = 23), with 

low to moderate heterogeneity (I2 = 36.68). The one study removed analysis resulted in ORs 

ranging from 1.18 to 1.26, indicating that the results were not highly influenced by any 

single study. This weighted effect size indicates that participants who received CM were 

1.22 times more likely to be abstinent based on urinalysis at follow-ups occurring after (Mdn 
= 24 weeks) discontinuation of the incentive delivery than participants who received a 

nonspecific therapy, a nonspecific comprehensive therapy, or a specific therapy comparison 

condition. The funnel plot of the OR effect sizes was symmetrical, and the Egger’s 

regression test did not indicate publication bias (p > .05). The fail-safe N indicated that 37 

unpublished studies with nonsignificant results would be necessary to reduce this result to a 

nonsignificant level.

Moderators of Long-Term Outcome

We explored 18 possible moderators of CM’s long-term efficacy. Metaregressions tested the 

possible moderating effect of several participant demographics, publication year, reinforcer 

magnitude, the number of weeks elapsed since the discontinuation of CM, and the duration 

of the CM protocol (see Table 3). There were significant moderating effects of publication 

year and treatment duration on CM outcomes up to 1 year after the discontinuation of 

reinforcers. The metaregressions indicated a 1-year increase in publication year was 

associated with a 0.04 decrease in the log OR (p = .04, k = 23). For treatment duration, a one 

week increase in the duration of CM was associated with a 0.03 increase in the log OR (p 
= .04, k = 23). The log OR effect size also increased as reinforcer magnitude increased (p 
= .05, k = 23). However, for reinforcer magnitude, a one study removed analysis indicated 

the relation appeared mostly driven by one study (i.e., Silverman et al., 2004) and became 

nonsignificant when that study was removed from the metaregression (p = .59, k = 22). 

Subgroup analyses tested the moderating effects of several categorical variables (see Table 

4). No other moderators were significant, including the CM delivery method (i.e., prize vs. 

vouchers) and CM parameters (i.e., escalating, fading, and immediacy; all ps > .05); 
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however, this might be due to homogeneity in the types of CM treatments examined in this 

meta-analysis, as many utilized similar reinforcement schedules.

Discussion

Objective assessment of long-term outcomes is relatively uncommon in clinical trials for 

substance use treatments. This meta-analysis included 23 randomized trials of CM that had 

large (>25/condition) samples of adult participants and reported urine toxicology results at 

long-term follow-ups. This study focused specifically on CM, a psychosocial treatment 

model with strong efficacy for reducing substance use during the active treatment period 

(Dutra et al., 2008) that has faced skepticism about its durability (Petry et al., 2017). Despite 

this criticism, the overall OR for CM at long-term follow up was significant, and participants 

who received CM evidenced a 22% greater likelihood of abstinence at a median of 24 weeks 

after reinforcement ended than participants receiving comparison treatments. These results 

provide support of lasting benefits of CM after reinforcers have been discontinued using 

objective indices of drug use outcomes.

CM was found to be equally efficacious in the long-term regardless of participant age, race, 

or gender. Length of follow-up, engagement of participants in medication assisted treatment, 

type of comparison condition, drug(s) used, outcome type, and study quality did not 

significantly moderate CM efficacy at long-term follow-up. Study publication year was 

found to relate to a significant decrease the efficacy of CM, with newer studies showing 

smaller effect sizes. Additionally, longer treatment duration was associated with better long-

term outcomes. Longer treatment duration may allow for greater opportunity to establish 

durations of continuous abstinence, a metric which has been consistently associated with 

better long-term outcomes (Preston et al., 1998; Stitzer et al., 2009). Type of reinforcement 

(chance to win prizes vs. vouchers for each negative drug screen) did not impact long-term 

outcomes, providing further support for the efficacy of both CM approaches (Petry et al., 

2005; Petry et al., 2015).

Clinical Applications

CM’s costs are one of the foremost barriers to CM adoption (e.g., Benishek et al., 2010; 

Kirby et al., 2006; Rash et al., 2012, 2013), and costs are often directly related to the 

duration of CM treatment (i.e., longer CM protocols increase costs). Clinics will struggle to 

implement CM with fidelity without external support to fund CM, which is especially 

important considering findings that CM is no more effective than standard care when 

reinforcement magnitude drops below certain levels (Petry et al., 2004). To be effective, 

CM’s “dose” must be in the effective range, and a significant proportion of addiction 

treatment providers in community settings report maximum available reinforcement per 

patient well below effective “doses” (Rash et al., 2013, 2020). The Veterans Affairs’ national 

implementation of CM in its IOP programs provides a model of successful adoption and 

sustainment of CM programs that maintained fidelity, including to parameters such as 

magnitude and duration (DePhilippis et al., 2018; Petry et al., 2014; Rash & DePhilippis, 

2019). Outside the Veterans Affairs, new pathways to fund CM by payers (i.e., 

reimbursement) have yet to be made available despite CM’s clear evidence of efficacy 
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relative to other commonly used psychosocial treatments (e.g., CBT, MI, relapse prevention; 

Dutra et al., 2008; Petry et al., 2017). These funding issues represent critical barriers to the 

accessibility of CM that not only affect patients, but also limit potential societal benefits of 

successful substance use disorder treatment in the form of improved employment and 

productivity indices, reduced criminal activity, reduced risk behavior and spread of disease, 

and improved family functioning (Petry et al., 2017). Despite these barriers, CM has some 

distinct advantages beyond its clinical superiority. It can be integrated with wide variety of 

platform therapies; it works with most client populations; and it can be readily adapted to 

clinic and client needs. Further, both clinical and nonclinical staff can be trained to deliver 

CM, which may open additional options for accessing treatment in nontraditional settings 

(e.g., housing programs, employment programs) if funding barriers are resolved.

Long-Term Benefits

Long-term benefits were significant compared with comparison treatments even though 

many of the trials contained design features that could have reduced the likelihood of 

uncovering between-groups differences. Notably, 13% of CM trials employed a treatment 

comparison that was itself a specific protocol-based evidence-based treatment (e.g., 

cognitive–behavioral therapy), and 33% of “standard care” conditions were intensive 

outpatient treatment. Thus, many participants, not only those in active CM, were engaged in 

robust, high intensity treatment and likely received many of the indirect and often 

unmeasurable benefits of psychotherapy treatment (Wampold, 2015). Effect sizes are larger 

when “passive” or no or minimal comparison conditions are used relative to “active” and 

attention-matched comparison conditions (Prendergast et al., 2006), yet this meta-analysis 

found benefits of CM even with rigorous interventions as comparators. Further, effect sizes 

of CM were not significantly different for participants who were or were not on medication 

assisted treatment. This finding suggests that CM can be equally effective for those recruited 

from a medication-assisted treatment, a result that may become even more salient as public 

health efforts seek to increase capacity for individuals to access medication-based addiction 

treatments (Jones et al., 2015).

Despite the heterogeneity in effect sizes at long-term follow up, few clinical moderators 

were significant. However, prior research indicates that several CM parameters are 

significantly associated with enhanced efficacy of CM, including immediacy of 

reinforcement (Griffith et al., 2000; Lussier et al., 2006), frequency of reinforcement 

(Griffith et al., 2000), and escalation of reinforcement magnitude (Roll et al., 1996). We 

suspect that some of these null effects are driven by the high-quality designs used in most 

included studies, resulting in little heterogeneity in these CM parameters.

Limitations

Limitations include those common to all meta-analyses, such as publication bias. However, 

we set rigorous inclusion and exclusion criteria, only included randomized trials reporting 

objective indices of drug use and conducted risk of bias assessment to increase confidence in 

the results. No evidence of publication bias was found across multiple metrics (i.e., 

examination of funnel plots, the Egger’s regression test, and the calculation of the Fail-safe 

N). Additionally, some statistical tests of moderators may have resulted in nonsignificant 
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results due to lack of power. For example, several CM parameters (e.g., immediate and 

escalating reinforcers; Lussier et al., 2006; Roll et al., 1996) known to enhance abstinence 

were not significantly associated with long-term outcomes in the present meta-analysis. This 

may be due to few included studies utilizing CM protocols with delayed and nonescalating 

reinforcers. Collectively, these measures constitute an improvement on past studies, 

especially those utilizing participant self-report of drug abstinence.

Focusing on long-term outcomes led to the removal of studies without objective indices of 

drug use at follow-ups. To create variables of meaningful moderators with groupings large 

enough to analyze, some of the nuances of specific study variables may have been lost and 

may contribute to unmeasured heterogeneity in the analyses. For example, polysubstance 

was used as an overall label for studies assessing abstinence from more than one drug, but 

the number and types of drugs covered by this classification ranged widely by study. We also 

could not examine the influence of other key variables, such as comorbid mental health 

diagnoses, because few studies reported sufficient details. Finally, the median length of 

follow-up was only about 6 months after treatment ended and, given the chronic nature of 

substance use disorders, it will be important for future studies to utilize longer follow-up 

periods.

Urine toxicology provides an objective index of substance use, but it is not without 

limitations. First, most urine toxicology tests only capture drug use in the few days 

preceding the sample collection. Though CM protocols are designed with this limitation in 

mind, follow-ups are often limited to a snapshot of abstinence. Second, sensitivity and 

specificity of toxicology tests vary by drug of abuse (Peace et al., 2000). The studies 

primarily assessed abstinence from stimulants or multiple substances concurrently. Persons 

with different drug use disorders may respond differentially to CM and other treatments. For 

example, those with multiple drug use disorders have more difficulties in achieving 

abstinence from all substances, resulting in lower overall effect sizes of treatments for 

polysubstance users (Dutra et al., 2008).

Although no method for measuring drug use outcomes is standard across studies (Carroll et 

al., 2014; Donovan et al., 2012; Tiffany et al., 2012), biological indices such as toxicology 

testing should be prioritized. In assessing outcomes for chronic medical conditions such as 

diabetes and heart disease, for example, most if not all studies include measurement of A1c 

levels and blood pressure; reliance on self-reports when objective indices are available is 

considered unacceptable in clinical trials targeting other medical conditions. The relatively 

small number of trials that included toxicology testing in this review underscores that 

evaluation of substance use disorders lags that of other chronic conditions. The lack of 

standardization of outcome measures is not limited to the evaluation of CM and may impact 

findings in other reviews evaluating long-term effects of cognitive–behavioral, relapse 

prevention, and other addiction treatments (Burke et al., 2003; Magill & Ray, 2009; Ray et 

al., 2020; Sayegh et al., 2017). To improve quality of research and, ultimately, treatment, 

researchers and clinicians should prioritize objective indices of drug use in evaluating both 

short- and long-term efficacy of treatment approaches.
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Conclusion

Past meta-analytic reviews of CM established its efficacy for improving substance use 

outcomes during treatment and immediately posttreatment (Ainscough et al., 2017; Dutra et 

al., 2008; Griffith et al., 2000). In addition, several meta-analyses focused on the long-term 

impact of CM (Benishek et al., 2014; Prendergast et al., 2006; Sayegh et al., 2017) but were 

limited because they did not report objective biological outcomes (Prendergast et al., 2006), 

or they merged biologically verified outcomes with self-report and/or randomly biologically 

verified self-report outcomes (Benishek et al., 2014; Sayegh et al., 2017). Results of the 

current meta-analysis provide new information to the field. Specifically, focusing on urine 

toxicology results, this meta-analysis found a significant long-term effect for CM, directly 

addressing the common concern that the effects of CM disappear once reinforcers are no 

longer provided. Of note, other evidence-based psychosocial treatments for substance use 

disorders (e.g., cognitive–behavioral therapy; Magill et al., 2019) do not face this same level 

of criticism, yet none have demonstrated significant long-term effects when only objective 

indicators of substance use are examined (Burke et al., 2003; Magill & Ray, 2009; Magill et 

al., 2019). Further, the effect of CM was robust across a wide range of demographic and 

clinical moderators. Overall, CM increased odds of abstinence across multiple investigative 

teams, participant demographics, and drugs of abuse. Benefits of CM were present across 

rigorously designed trials, including those with comparison groups using established, active 

treatment elements (Magill & Ray, 2009; Magill et al., 2019). Patients with substance use 

disorders deserve access to treatments with the greatest evidence of efficacy, and private and 

public insurers and society should support such treatments (Petry et al., 2017; Rash et al., 

2017; Roll et al., 2009). These results provide novel evidence that CM has long-term 

efficacy in reducing drug use. However, no insurer or public payer, other than the 

Department of Veterans Affairs (DePhilippis et al., 2018), presently covers costs of CM. It is 

time that other health care systems and policy support this efficacious psychosocial 

intervention.
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What is the public health significance of this article?

This meta-analysis provides a summary of long-term outcomes of contingency 

management treatment using objective indices of drug use. Contingency management 

was found to be more efficacious than either standard care or other evidence-based 

approaches up to 1 year following the discontinuation of incentives.

Ginley et al. Page 19

J Consult Clin Psychol. Author manuscript; available in PMC 2022 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Flowchart of Records Identified and Reviewed
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Figure 2. Forest Plot of Effect Sizes for Contingency Management Treatment Versus Comparison 
Conditions at Long-Term Follow-Up
Note. Values are truncated after the third decimal point. The last row in the forest plot 

represents the overall odds ratio effect size of all studies. “Combined” indicates a study with 

multiple contingency management (CM) conditions that were summarized into one odds 

ratio effect size.
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