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Summary Objective: To compare prize-based and voucher-based contingency management (CM)
protocols for individuals with stimulant–opioid co-use using a network meta-analysis (PROSPERO
CRD420251000204).

Methods: We searched Cochrane Library, Embase, PubMed, PsycINFO, and Web of Science through
April 2026. Randomized controlled trials evaluating CM among individuals with past-year
stimulant-opioid co-use were eligible. Outcomes included percent combined
stimulant-opioid–negative urine toxicology samples, longest duration of continuous, simultaneous
abstinence from stimulants and opioids during treatment, and treatment retention. Data were
extracted following PRISMA guidelines, and random-effects meta-analyses were performed.
Network meta-analysis was conducted to compare relative effects among categorized CM protocols
(prize-based versusvoucher-based) and non-contingency control conditions.

Results: Twenty-six trials involving 2,356 participants were included. All studies evaluated cocaine
as the stimulant and heroin as the opioid. In the network meta-analysis of combined
stimulant-opioid–negative urine samples, prize-based CM ranked higherthan voucher-based CM.
Relative to control, prize-based CM showed the larger estimated effect (OR = 3.33), whereas
voucher-based CM also outperformed control (OR = 2.08). In the network meta-analysis of duration
of continuous abstinence, prize-based CM again ranked higher  and was associated with the larger
estimated benefit versus control (MD = 1.68 weeks),  compared to voucher-based CM (MD = 1.16
weeks). However, for treatment retention, both prize based and voucher based CM showed
favorable estimated effects versus control, with voucher-based CM showing a slightly larger effect
(MD = 1.11 weeks) compared to prize-based CM (MD = 0.93 weeks). 
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Conclusions: Contingency management improves abstinence outcomes among individuals with
stimulant-opioid co-use across treatment settings. In this network meta-analysis, both prize-based
and voucer based CM showed moderate to strong effect sizes for clinical outcomes in people with
stimulant-opioid co-use compared to control conditions. However, prize based CM appeared more
favorable for negative urine samples and duration of continuous abstinence while voucher based
had a slightly more favorable for treatment retention. However, these comparative findings should
be interpreted cautiously because they were driven largely by indirect evidence without direct
head-to-head comparisons between active interventions.

These findings support the implementation of contingency management as an effective behavioral
intervention for stimulant-opioid co-use, with both prize- and voucher-based approaches
representing viable options. We note that the absence of fentanyl-specific data highlights the need
for adequately powered CM trials addressing high potency synthetic opioid-stimulant co-use.
Educational efforts should emphasize the evidence base and practical delivery of contingency
management across treatment settings. At the policy level, these results support broader adoption
and reimbursement of contingency management interventions to address polysubstance use in
routine care.

The questions following the above will ask you to breakdown your summary.

Background Although drug overdose deaths have declined from a recent peak, mortality remains
high and continues to impose a substantial burden on individuals, health systems, and
communities.[1] The increase in overdose mortality over the past decade reflects multiple
interacting factors, including socio-structural determinants and shifts in the illicit drug supply,
particularly the opioid contamination of stimulants and increasing stimulant–opioid co-use.[2, 3]
The synthetic opioid fentanyl has largely replaced illicit opioid supplies, resulting in mortality
involving fentanyl increasing from only 0.6% in 2010 to 32.3% in 2021.[4] An emerging
polysubstance pattern of drug use involving synthetic opioids and stimulants has continued to
challenge traditional addiction treatments and public health interventions[5].
Contingency management (CM) is a behavioral intervention grounded in operant conditioning, in
which tangible positive reinforcers (e.g., vouchers, cash, or prize draws) are provided contingent
upon objective evidence of a target behavior, most commonly drug abstinence verified by
toxicology screening.[6, 7] This approach has the strongest evidence base for stimulant use
disorders[8, 9] and has been shown to improve clinical outcomes among individuals receiving
medication for opioid use disorder (MOUD).[10-14] Despite this evidence, CM remains underutilized
in clinical practice, in part due to implementation barriers and regulatory concerns.
Prior meta-analyses of contingency management in polysubstance use populations have reported
heterogeneous effect sizes (d = 0.11–0.57)[10, 12-17] Although the two major modalities of CM
delivery- voucher based and prize based CM have been shown to have comparative efficacy,[18,
19] available  studies were not designed to compare or rank the relative effectiveness of these
modalities in individuals with stimulant-opioid co-use, limiting their ability to inform intervention
selection. in a population with particularly high morbidity and mortality risk. This represents a gap
in clinical care. The present study addresses these gaps by explicitly defining concurrent
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stimulant–opioid co-use as the primary population of interest and by leveraging a network
meta-analytic framework to enable comparative effectiveness and ranking of CM strategies. This
methodological shift enables more precise clinical inference by clarifying whether – and to what
extent – specific CM approaches are associated with meaningful improvements in simultaneous
abstinence from the stimulant–opioid dyad. 
To our knowledge, this is the first network meta-analysis to explicitly focus on CM for individuals
with documented active concurrent stimulant–opioid co-use and to directly compare the relative
effectiveness of different contingency management strategies. Using targeted inclusion criteria, we
identified randomized controlled trials (RCTs) that enrolled participants with stimulant–opioid co-use
and reported objective stimulant- and opioid-specific outcomes. This created a dataset distinct from
prior reviews through a more restrictive, outcome-level definition. The approach enables a focused
synthesis of CM’s effects on simultaneous during-treatment outcomes (simultaneous abstinence
and combined opioid-/stimulant-negative urine samples) as well as the post-treatment outcome of
treatment retention, rather than aggregated polysubstance outcomes. By clarifying the relative
effectiveness of CM approaches, this study aims to enhance clinical decision-making, support
evidence-based selection of behavioral interventions, and inform implementation strategies across
treatment settings.

Educational Learning Objectives

Learning Objective 1 Describe the benefit of contingency management in improving abstinence
outcomes among individuals with stimulant–opioid co-use.

Learning Objective 2 Compare the relative performance of different contingency management
strategies using network meta-analytic evidence.

Learning Objective 3 Recognize current evidence gaps, including the lack of data on
fentanyl-related polysubstance use, and their implications for future research and clinical practice.

Methods We conducted a systematic review and network meta-analysis in accordance with
PRISMA guidelines, with protocol registration in PROSPERO (CRD420251000204). We searched
Cochrane Library, Embase, PubMed, PsycINFO, and Web of Science from inception through April
2026. Randomized controlled trials enrolling individuals with active stimulant–opioid co-use were
included if contingency management (CM) interventions provided tangible incentives contingent on
biologically verified abstinence. Outcomes included simultaneous stimulant-opioid-negative urine
samples, continuous abstinence duration, and treatment retention. Study selection and data
extraction were performed independently by two reviewers. Random-effects pairwise and network
meta-analyses were conducted. Mean differences (MDs) and odds ratios (ORs) were estimated
using inverse variance and Mantel-Haenszel methods. Heterogeneity was assessed using I2, and
treatment rankings were summarized using P-scores.

Results Twenty-six randomized controlled trials[18, 20-44] including 2,356 participants were
analyzed. All studies evaluated cocaine as the stimulant and heroin as the opioid. In pairwise
meta-analysis, CM increased the odds of combined stimulant-opioid-negative urine samples (OR =
2.46, 95% CI: 1.96–3.10; I² = 0%) and prolonged continuous abstinence (MD = 1.42 weeks, 95% CI:
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0.77–2.08; I² = 50%) compared with control. In network meta-analysis, prize-based CM showed the
largest estimated effects for negative urine samples (OR = 3.33) and abstinence duration (MD =
1.68 weeks), followed by voucher-based CM (OR = 2.08; MD = 1.16 weeks). Both interventions
improved retention, with voucher-based CM showing a slightly larger effect (MD = 1.11 weeks) than
prize-based CM (MD = 0.93 weeks). No direct head-to-head comparisons were available.

Conclusion This network meta-analysis demonstrates that contingency management improves
combined stimulant-opioid-negative urine samples and longest duration of continuous simultaneous
abstinence among individuals with stimulant-opioid co-use. Prize-based contingency management
consistently ranked highest among the evaluated strategies, followed by voucher-based
contingency management. Clinically, these findings support the integration of contingency
management into routine care for polysubstance use, with both approaches representing effective
options. From a research perspective, future studies should prioritize head-to-head comparisons
and evaluate effectiveness in the context of fentanyl-contaminated stimulant markets. Educational
efforts should focus on increasing clinician familiarity with contingency management delivery. At
the policy level, these results support broader implementation and reimbursement of contingency
management interventions.

Scientific Significance Contingency management improves clinically meaningful abstinence
outcomes in individuals with stimulant-opioid-co-use. Across trials, contingency management
increased the likelihood of submitting urine samples negative for both substances and increased
the duration of continuous simultaneous abstinence during treatment. Using a network
meta-analytic framework, prize-based contingency management ranked highest for both outcomes,
followed by voucher-based contingency management, providing an initial comparative
effectiveness hierarchy. Although these rankings should be interpreted cautiously because the
evidence base was dominated by indirect comparisons, they offer a structured basis for hypothesis
generation regarding reinforcement strategies and treatment response. These findings support
contingency management as one of the few interventions with reproducible benefit in this
population, while highlighting the absence of fentanyl-specific data and the need for contemporary
trials in synthetic opioid contexts.
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