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IMPORTANCE Medication treatment for opioid use disorder (MOUD) is efficacious, but
comorbid stimulant use and other behavioral health problems often undermine efficacy.

OBJECTIVE To examine the association of contingency management, a behavioral
intervention wherein patients receive material incentives contingent on objectively verified
behavior change, with end-of-treatment outcomes for these comorbid behavioral problems.

DATA SOURCES A systematic search of PubMed, Cochrane CENTRAL, Web of Science, and
reference sections of articles from inception through May 5, 2020. The following search
terms were used: vouchers OR contingency management OR financial incentives.

STUDY SELECTION Prospective experimental studies of monetary-based contingency
management among participants receiving MOUD.

DATA EXTRACTION AND SYNTHESIS Following Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) reporting guideline, 3 independent investigators
extracted data from included studies for a random-effects meta-analysis.

MAIN OUTCOMES AND MEASURES Primary outcome was the association of contingency
management at end-of-treatment assessments with 6 clinical problems: stimulant use,
polysubstance use, illicit opioid use, cigarette smoking, therapy attendance, and medication
adherence. Random-effects meta-analysis models were used to compute weighted mean
effect size estimates (Cohen d) and corresponding 95% CIs separately for each clinical
problem and collapsing across the 3 categories assessing abstinence and the 2 assessing
treatment adherence outcomes.

RESULTS The search identified 1443 reports of which 74 reports involving 10 444 unique adult
participants met inclusion criteria for narrative review and 60 for inclusion in meta-analyses.
Contingency management was associated with end-of-treatment outcomes for all 6
problems examined separately, with mean effect sizes for 4 of 6 in the medium-large range
(stimulants, Cohen d = 0.70 [95% CI, 0.49-0.92]; cigarette use, Cohen d = 0.78 [95% CI,
0.43-1.14]; illicit opioid use, Cohen d = 0.58 [95% CI, 0.30-0.86]; medication adherence,
Cohen d = 0.75 [95% CI, 0.30-1.21]), and 2 in the small-medium range (polysubstance use,
Cohen d = 0.46 [95% CI, 0.30-0.62]; therapy attendance, d = 0.43 [95% CI, 0.22-0.65]).
Collapsing across abstinence and adherence categories, contingency management was
associated with medium effect sizes for abstinence (Cohen d = 0.58; 95% CI, 0.47-0.69) and
treatment adherence (Cohen d = 0.62; 95% CI, 0.40-0.84) compared with controls.

CONCLUSIONS AND RELEVANCE These results provide evidence supporting the use of
contingency management in addressing key clinical problems among patients receiving
MOUD, including the ongoing epidemic of comorbid psychomotor stimulant misuse. Policies
facilitating integration of contingency management into community MOUD services are
sorely needed.
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T he opioid epidemic remains a US public health crisis,
with more than 10 million people in the US 12 years and
older (3.7% of the US population) reporting past-year opi-

oid misuse.1 Ongoing opioid use in the US has resulted in a tragic
death toll and substantial financial burden. For example, nearly
70% of US drug overdoses involve opioids,2 which contrib-
uted to an overall decrease in mean life expectancy in the US.3

The estimated annual economic cost of opioid use disorder
(OUD) in the US exceeds $786 billion.4

OUD is often accompanied by other substance use and bar-
riers to treatment adherence. Past-month nonopioid drug use
was reported by 97% of nearly 16 000 patients entering OUD
treatment between 2011 and 2018 in the US.5 Medication for
OUD (MOUD) is highly effective in reducing illicit opioid use
and associated adverse outcomes,6 but surging psychomotor
stimulant use7 can undermine efficacy contributing to pre-
mature treatment termination and return to illicit drug use.8

Recent increases in psychomotor stimulant use among people
with OUD is highly concerning, with overdose deaths from psy-
chomotor stimulant use more than doubling between 2011 and
2017.9 There is concern that this surge in psychomotor stimu-
lant use among those with OUD has potential to undermine the
considerable progress made in curtailing the opioid crisis
through MOUD.

Promising research has emerged on several types of medi-
cations or medication combinations for stimulant use disor-
ders, but effects are inconsistent and effect sizes are gener-
ally small.10,11 Thus, treatment of psychomotor stimulant use
requires psychosocial interventions. A 2018 meta-analysis of
50 randomized clinical trials found that contingency manage-
ment was the only intervention that was associated with a sig-
nificant reduction in stimulant use.12 Prior reviews noted that
contingency management effectively reduced nonpre-
scribed drug use among populations with OUD13,14 but are now
dated or failed to address treatment adherence.

The overarching aim of this systematic review and meta-
analysis is to provide a timely and comprehensive review of
contingency management’s efficacy in addressing the public
health crisis of psychomotor stimulant use and other com-
mon clinical challenges among patients receiving MOUD. Such
evidence could be critically important to improving MOUD out-
comes and advancing the Biden/Harris administration’s pri-
ority of increasing contingency management accessibility.15

Methods
This review was conducted following Preferred Reporting Items
for Systematic Reviews and Meta-analyses (PRISMA) reporting
guideline. The protocol was submitted to Prospective Register
of Systematic Reviews in November 2019 after piloting study
selection process but prior to formal screening of search results.

Search Strategy
We searched PubMed, Web of Science, and Cochrane Con-
trolled Register of Trials (CENTRAL) databases to identify stud-
ies examining contingency management with patients receiv-
ing MOUD published from inception to May 6, 2020. We

searched PubMed and Cochrane CENTRAL using the terms
vouchers OR contingency management OR financial incentives
[all fields] AND (substance-related disorders [MeSH]). We
searched Web of Science using the terms vouchers OR contin-
gency management OR financial incentives [all fields] AND (sub-
stance abuse [research area]). Additionally, we hand-
searched reference sections of relevant reports. Reports had
to be published in English. Our search identified 1435 reports.
We identified 8 additional reports by hand search for a total
of 1443 reports for initial screening (Figure 1). No observa-
tional studies were included.

Study Selection
At least 2 authors (H.A.B., E.M.K., and S.R.M.C.) screened ab-
stracts and titles of these 1443 reports to determine eligibility
for full-text review. Empirical studies of contingency manage-
ment for substance use or treatment adherence in a popula-
tion receiving MOUD were selected for full-text review. A total
of 213 reports were advanced for full-text review to deter-
mine inclusion using the following criteria: (1) appears in a peer-
reviewed journal, (2) reports results from an original study, (3)
tests a monetary-based contingency management interven-
tion, (4) uses a prospective between- or within-participant ex-
perimental design, (5) includes a no-incentives comparison
condition, (6) reports findings from 10 or more participants,
(7) uses a research design allowing attribution of treatment ef-
fects to contingency management, and (8) reports findings in
which all participants received MOUD or a subanalysis in which
data were exclusively from participants who received MOUD.
Based on these criteria, 139 reports were excluded (eTable 7
in the Supplement), leaving 74 that met full inclusion criteria
(eTables 1-5 in the Supplement).

Data Extraction
Two or more authors (H.A.B., E.M.K., and S.R.M.C.) inde-
pendently read the full text of the 74 reports that met inclu-
sion criteria to determine the clinical problem being treated
and extracted the data summarized in eTables 1 to 5 in the
Supplement. We calculated maximum daily earnings by
dividing maximum total earnings possible by number of

Key Points
Question Is contingency management associated with outcomes
for treating comorbid substance use and treatment nonadherence
among patients receiving medication for opioid use disorder?

Findings In this systematic review and meta-analysis that
included 74 randomized clinical trials and 10 444 adults receiving
medication for opioid use disorder, the efficacy of contingency
management was associated with abstinence from 4 types of
substance use (psychomotor stimulants, polysubstance use, illicit
opioids, and cigarettes) and improved treatment attendance and
medication adherence.

Meaning These results provide evidence supporting the use of
contingency management for addressing common and serious
clinical problems among patients receiving medication for opioid
use disorder.
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days contingency management was provided. Discrepancies
in data extraction were resolved through discussion until
consensus was reached. If outcomes of interest were only
reported graphically, we obtained data using a tool for
extracting numerical data estimates from figures.16

Outcomes at the end of treatment were the primary out-
come; treatment effects at longest follow-up after contin-
gency management was discontinued was a secondary out-
come. Of 74 reports included, 71 (96%) reported end-of-
treatment outcomes and 3 (4%) reported only follow-up
outcomes.17-19 For studies targeting abstinence, longest
duration of continuous abstinence was prioritized over
other abstinence outcomes (eg, percent drug-negative urine
samples) because it most closely approximates quitting use
and is a robust predictor of longer-term abstinence.20 This
review examined 6 common problems among patients
receiving MOUD: (1) psychomotor stimulant use, (2) poly-
substance use, (3) illicit opioid use, (4) cigarette smoking,
(5) therapy attendance, and (6) medication adherence.

Quality Assessment
Using the Effective Public Health Practice Project tool, 2 or
more reviewers (H.A.B., E.M.K., and S.R.M.C.) indepen-
dently rated each study on selection bias, study design, con-
founders, blinding, data collection methods, withdrawals
and dropouts, intervention integrity, and appropriateness of
analysis.21 Discrepancies were resolved via discussion until
consensus was reached. We determined that blinding was
impractical for the current review given that contingency
management is a behavioral intervention. Thus, we report

quality assessment scores (1 = strong, 2 = moderate, and
3 = weak) in eTables 1 to 5 in the Supplement for each
included study excluding the blinding rating; scores includ-
ing the blinding rating are reported in eTable 6 in the
Supplement.

Statistical Analysis
Cohen d was used to measure effect size.22 Positive values
of Cohen d correspond with a superior outcome for contin-
gency management compared with control. Whenever pos-
sible, effect sizes were computed based on the reported test
statistic. In cases where this was unavailable, effect sizes
were computed using descriptive statistics. For studies in
which multiple contingency management conditions were
compared with control, individual effect sizes were com-
puted for each contingency management condition com-
pared with control. In some cases, where deemed appropri-
ate, effect sizes were computed for combined contingency
management conditions vs control or vs combined control
conditions. For studies with effect sizes for multiple com-
parisons or multiple outcomes, mean effect sizes were cal-
culated across comparisons and outcomes to generate an
overall study effect size. Random-effects meta-analysis
models were used to compute weighted mean effect size
estimates and corresponding 95% CIs for each selected sub-
set of studies. These random-effects models weight each
study’s effect in inverse proportion to its variance. We
tested study quality rating, duration of contingency man-
agement, and maximum daily earnings as potential modera-
tors given their clinical relevance23 and potential to account

Figure 1. PRISMA Diagram of Included and Excluded Reports

2242 Records identified through
database searching

0 Additional records identified
through other sources

1222 Records excluded based on title and abstract

139 Full-text reports excluded
84 Did not test CM among participants receiving MOUD
53 Not an original study
51 Did not use a design that isolates CM effect
31 Did not involve monetary-based CM
31 Did not include a comparison condition
29 Did not use a prospective design
24 Included <10 participants
11 Not published in peer-reviewed journal

8 Records included from reference
section of relevant review articles

60 Reports included in meta-analysis

213 Full-text reports assessed for eligibility

74 Reports evaluated for suitability in qualitative
and quantitative synthesis

1435 Records screened after duplicates removed

CM indicates contingency
management; MOUD, medication for
opioid use disorder.
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for heterogeneity across studies. We generated a funnel plot
and examined sample size as a moderator of effect size
across all included studies to assess for possible publication
bias. Statistical analyses were done using Comprehensive
Meta Analysis software version 3 (Biostat).

Results
The 74 studies included in this review involved unique 10 444
adult participants (modal sample size: n = 120) receiving
MOUD, with 60 studies eligible for meta-analyses (n = 7000;
modal sample size: n = 40). Studies were published between
1984 and 2019.

Psychomotor Stimulants
Twenty-two studies tested the efficacy of contingency man-
agement for increasing abstinence from psychomotor
stimulant use, with 18 (82%) reporting significant increases
in abstinence at end-of-treatment assessment (eTable 1 in
the Supplement). Participants were treated with methadone
as the MOUD in all but 1 study (21 of 22 [95%]). The mean
(SD) contingency management duration was 17.2 (13.8)
weeks, and the mean (SD) maximum daily earnings was
$14.51 ($11.94).

There was sufficient information to calculate effect sizes
for 18 of 22 studies (81.8%) (Figure 2).24-41 Contingency man-
agement was associated with an overall medium-large effect
size on abstinence compared with controls at the end-of-
treatment assessment (Cohen d = 0.70; 95% CI, 0.49-0.92;
I2 = 71.8%).

Polysubstance Use
Twenty-three studies tested the efficacy of contingency
management for increasing abstinence from 2 or more
drugs. Contingency management was associated with
increased abstinence at the end-of-treatment assessment in
16 studies (70%) (eTable 2 in the Supplement). Notably, psy-
chomotor stimulants were among the drugs targeted in all
of these studies.

MOUD type varied across studies; methadone was pre-
scribed in 13 (57%), buprenorphine in 6 (26%), naltrexone in
2 (9%), levacetylmethadol in 1 (4%), and combined metha-
done and buprenorphine in 2 (9%). The mean (SD) contin-
gency management duration was 14.3 (7.0) weeks, and the
mean (SD) maximum daily earnings was $10.63 ($7.45).

There was sufficient information to calculate effect sizes
for 18 of 23 studies (78%) (Figure 3).42-59 Contingency man-
agement was associated with an overall small-medium effect
size on abstinence compared with controls at the end-of-
treatment assessment (Cohen d = 0.46; 95% CI, 0.30-0.62;
I2 = 64.8%).

Illicit Opioids
Eleven studies tested the efficacy of contingency manage-
ment for increasing abstinence from illicit opioid use. Contin-
gency management was associated with increased absti-
nence at the end of treatment in 7 studies (64%) (eTable 3 in
the Supplement).

Methadone was prescribed in 9 studies (82%), buprenor-
phine in 1 (9%), and naltrexone in 1 (9%). The mean (SD) con-
tingency management duration was 13.9 (7.2) weeks, and the
mean (SD) maximum daily earnings was $10.25 ($5.32).

Figure 2. Forest Plot of Treatment Effect Sizes of Contingency Management vs Controls:
Abstinence From Psychomotor Stimulant Use

–1.0 0 1.00.5
Cohen d (95% CI)

–0.5

Relative
weight

Favors
control

Favors
interventionStudy Cohen d (95% CI)

6.19Umbricht et al,24 2014 0.12 (–0.31 to 0.54)

6.06Preston et al,25 2001 0.44 (–0.002 to 0.89)

5.87Winstanley et al,26 2011 0.47 (–0.005 to 0.94)

5.99Petry et al,27 2005 0.47 (0.02 to 0.92)

7.27Blanken et al,28 2016 0.48 (0.21 to 0.76)

5.52Rawson et al,29 2002 0.51 (–0.01 to 1.02)

5.57Rowan-Szal et al,30 2005 0.54 (0.03 to 1.05)

6.90Festinger et al,31 2014 0.56 (0.23 to 0.88)

4.99Petry et al,32 2007 0.57 (–0.03 to 1.16)

6.73Kirby et al,33 2013 0.58 (0.22 to 0.93)

6.02Katz et al,34 2002 0.61 (0.17 to 1.06)

5.18DeFulio et al,35 2009 0.73 (0.16 to 1.29)

6.27Epstein et al,36 2003 0.76 (0.34 to 1.17)

5.31Silverman et al,37 2007 0.89 (0.34 to 1.44)

4.74Silverman et al,38 1999 0.93 (0.29 to 1.56)

5.13Silverman et al,39 2004 0.98 (0.40 to 1.55)

4.34Silverman et al,40 1996 1.19 (0.49 to 1.89)

1.94Silverman et al,41 1998 5.21 (3.88 to 6.54)

100.00Total (95% CI) 0.70 (0.49 to 0.92)
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There was sufficient information to calculate effect sizes
for 9 studies (82%) (Figure 4A).60-68 Contingency manage-
ment again was associated with a medium-large effect size on
abstinence compared with controls at the end-of-treatment as-
sessment (Cohen d = 0.58; 95% CI, 0.30-0.86; I2 = 75.9%).

Cigarette Smoking
Five studies tested the efficacy of contingency management
for increasing abstinence from cigarette smoking. Contin-
gency management was associated with increased absti-
nence in 4 studies (eTable 4 in the Supplement).

Figure 3. Forest Plot of Treatment Effect Sizes of Contingency Management vs Controls:
Abstinence From Polysubstance Use
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5.00Bickel et al,49 2008 0.38 (–0.11 to 0.86)
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6.26Brooner et al,51 2007 0.47 (0.11 to 0.84)

6.25Petry et al,52 2015 0.50 (0.14 to 0.87)
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8.08Peirce et al,54 2006 0.51 (0.31 to 0.72)

4.25Carroll et al,55 2002 0.52 (–0.05 to 1.09)

5.93Piotrowski et al,56 1999 0.56 (0.17 to 0.96)

3.86Petry and Martin et al,57 2002 0.69 (0.07 to 1.32)

6.35Petry et al,58 2012 0.78 (0.42 to 1.14)

4.20Oliveto et al,59 2005 2.06 (1.48 to 2.64)

100.00Total (95% CI) 0.46 (0.30 to 0.62)

Figure 4. Forest Plots of Treatment Effect Sizes of Contingency Management vs Controls:
Abstinence From Illicit Opioid Use and Cigarette Smoking
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Methadone was the MOUD prescribed in all studies,
with 2 involving both methadone and buprenorphine. The
mean (SD) contingency management duration was 7.6 (5.2)
weeks. The mean (SD) maximum daily earnings was $15.09
($10.01).

There was sufficient information to calculate effect sizes
for 3 studies (Figure 4B).69-71 Contingency management was
associated with an overall medium-large effect size with con-
tingency management increasing abstinence compared with
controls at the end-of-treatment assessment (Cohen d = 0.78;
95% CI, 0.43-1.14; I2 = 21.4%).

Therapy Attendance
Eleven studies tested the efficacy of contingency manage-
ment for increasing therapy attendance (eTable 5A in the
Supplement). Contingency management was associated with
increased therapy attendance in 5 studies (45%).

Studies that targeted therapy attendance and drug absti-
nence are also included in eTables 1 to 3 in the Supplement.
All studies examining therapy attendance prescribed metha-
done as the MOUD. The mean (SD) contingency management
duration was 11.3 (6.0) weeks, and the mean (SD) maximum
daily earnings was $11.18 ($12.60).

There was sufficient information to calculate effect sizes
for 10 studies (91%) (Figure 5A).27,30,60,61,65,72-75 Contingency
management was associated with an overall small-medium ef-
fect size on increasing therapy attendance compared with con-
trols (Cohen d = 0.43; 95% CI, 0.22-0.65; I2 = 68.6%).

Medication Adherence
The 9 studies that tested contingency management for medi-
cation adherence are displayed in eTable 5B in the Supple-
ment. Contingency management was associated with in-
creased medication adherence in 6 studies.

Six of 9 targeted naltrexone adherence, 1 targeted metha-
done adherence, and 2 targeted adherence to other medica-
tions. Two studies that tested medication adherence also tar-
geted polydrug abstinence, and 1 targeted counseling
attendance. The mean (SD) contingency management dura-
tion was 17.4 (7.2) weeks, and the mean (SD) maximum daily
earnings was $10.43 ($5.77).

There was sufficient information to calculate effect sizes
for all studies in this category (Figure 5B).43,55,72,76-81 Contin-
gency management was associated with an overall medium-
large effect size compared with controls (Cohen d = 0.75; 95%
CI, 0.30-1.21; I2 = 69.2%).

Figure 5. Forest Plots of Treatment Effect Sizes of Contingency Management vs Controls:
Therapy Attendance and Medication Adherence
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Pooled Abstinence and Treatment Adherence Effect Sizes
When combining across all trials examining abstinence as an
outcome, contingency management was associated with sig-
nificant increased abstinence compared with control (Cohen
d = 0.58; 95% CI, 0.47-0.69; I2 = 69.2%) (eFigure 1 in the
Supplement). Similarly, contingency management was asso-
ciated with increased treatment adherence when studies ex-
amining therapy attendance and medication adherence were
combined (Cohen d = 0.62; 95% CI, 0.40-0.84; I2 = 78.9%)
(eFigure 2 in the Supplement).

Moderator Analysis of Pooled Abstinence
and Treatment Adherence Effect Sizes
Moderator analyses of maximum daily earnings, contingency
management duration in weeks, and quality score (without
blinding) (eTables 1-5 in the Supplement) were conducted for
pooled abstinence effect sizes (eFigure 1 in the Supplement)
and pooled treatment adherence effect sizes (eFigure 2 in the
Supplement). In both analyses, the only significant modera-
tor was maximum daily earnings (pooled abstinence effect
sizes: Q = 5.67, P = .02; pooled treatment adherence effect sizes:
Q = 4.82, P = .03), corresponding with a significant positive as-
sociation between maximum daily earnings and effect size. De-
tailed information on this assessment can be found in eTable 8
in the Supplement.

Pooled Follow-up Effect Sizes
Follow-up effect sizes were obtained for only 7 of 74 studies
(9%), 6 of which examined abstinence from drug use and 1, nal-
trexone adherence. Given this relatively small number, we com-
bined trials across outcomes (eFigure 3 in the Supplement). The
pooled effect size was not significant (Cohen d = 0.02; 95% CI,
–0.16 to 0.21; I2 = 27.0%), indicating a lack of treatment effect
after contingency management discontinuation.

Quality Assessment and Publication Bias
In our quality assessment excluding the blinding component, 37
of 71 studies (52%) were rated strong, 26 (37%) were rated mod-
erate, and 8 (11%) were rated weak. The modal score for each tar-
geted outcome was strong with 2 exceptions: polysubstance use
and medication adherence. For both study categories, the modal
scorewasmoderate.Whentheblindingcomponentwasincluded,
the overall modal score was moderate (34 of 71 [48%]). Method-
ological weaknesses that led to study quality scores of moderate
or weak often included insufficient or poor information on pos-
sible selection bias and/or withdrawal and dropout data. Indi-
vidualscoresforeachcomponentandglobalscoresforeachstudy
are detailed in eTable 6 in the Supplement.

A funnel plot was created with all studies included in the
meta-analyses to assess for publication bias. Funnel plots dis-
play individual study effect estimates against their precision,
with a greater degree of asymmetry suggesting a greater pos-
sibility of publication bias. Examination of the funnel plot (eFig-
ure 4 in the Supplement) showed no conclusive indication of
publication bias. We tested study sample size as a moderator
of effect size to further examine for publication bias and found
no evidence that effect size was significantly associated with
sample size (Q = 2.26, P = .13).

Discussion

This systematic review and meta-analysis provides support for
the efficacy of contingency management for addressing a wide
range of substantive clinical problems common among people
receiving MOUD, including the current crisis of comorbid
stimulant use disorder. The meta-analysis demonstrated sig-
nificant associations across all 6 clinical problems examined.
Of interest, 18 of 22 studies (81.8%) reviewed reported statis-
tically significant effects of contingency management on ab-
stinence from psychomotor stimulant use, with a medium-
large pooled effect size (Cohen d = 0.70; 95% CI, 0.49-0.92).
That effect size translates to 75.8% of those treated with con-
tingency management having an outcome superior to the mean
outcome in the control condition.82 This is especially notable
because contingency management is the only intervention that
has reliably increased abstinence from psychomotor stimu-
lants in randomized clinical trials across more than 30 years
of research.12 Psychomotor stimulant use among those with
MOUD has reached a crisis level that demands attention ow-
ing to its role in fatal overdose.5,8,9 That said, psychomotor
stimulant use is by no means the only pressing problem nor
only potentially fatal problem in the MOUD population. Our
review supports the association of contingency management
with an increase in abstinence from illicit opioid use at an ef-
fect size of 0.58, which translates to 71.9% of patients treated
with contingency management having outcomes superior to
the mean outcome of the control interventions. This observa-
tion stands in contrast to findings from a 2017 contingency
management review14 reporting negative results for illicit opi-
oids, but that review only included 2 studies examining opi-
oids while the present review included 11, providing greater
statistical power to discern an effect. A substantive threat to
the efficacy of MOUD is poor adherence, and this review illus-
trates a medium-large effect size (Cohen d = 0.75) for medi-
cation adherence, with 7 of 9 studies examining MOUD ad-
herence specifically. That effect size translates to 77.3% of
patients treated with contingency management having out-
comes superior to the mean outcomes of the control interven-
tions. This meta-analysis supports findings that contingency
management is also efficacious for various other clinical con-
cerns common among those receiving MOUD with Cohen d’s
ranging from 0.43 for therapy attendance to 0.78 for cigarette
smoking underscoring the breadth of contingency manage-
ment’s efficacy in this population, effect sizes that translate
to 66.6% and 78.2% of patients treated with contingency man-
agement having outcomes superior to the mean outcomes of
the control interventions. Overall, this evidence suggests that
contingency management has potential to produce broad, sub-
stantive improvements in outcomes among patients receiv-
ing MOUD.

One observation that warrants underscoring is that among
studies targeting abstinence from substance use, the small-
est overall effect size was observed with polysubstance absti-
nence (Cohen d = 0.46). It appears that when the number of
drugs simultaneously targeted by contingency management
increased, the overall effect size decreased, although remain-
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ing statistically significant. This pattern is consistent with re-
sults from prior reviews14 and cautions against including too
many targets simultaneously without making adjustments to
the intervention (eg, increasing the monetary value of the in-
centive accordingly). Similarly, our finding that contingency
management was most effective when greater maximum daily
earnings were offered is consistent with prior research22 and
demonstrates the importance of adequate financial incen-
tives in contingency management interventions.

The follow-up results in the present meta-analysis are also
consistent with those from a prior meta-analysis,14 showing
that treatment effects often dissipate after contingency man-
agement is discontinued. This is not surprising and is consis-
tent with other maintenance therapies for other chronic medi-
cal conditions.83 Nevertheless, relapse prevention after
contingency management discontinuation needs to be con-
sidered in the treatment planning process. Two evidence-
based options are to combine contingency management with
other psychosocial interventions, such as Community Rein-
forcement Approach therapy, that help to assure that natural-
istic sources of reinforcement for sober living are in place prior
to discontinuing contingency management84 or enroll pa-
tients in longer-term (ie, what might be deemed mainte-
nance) contingency management interventions like the Thera-
peutic Workplace.85 Our findings demonstrate that additional
research on effective strategies for sustaining longer-term ab-
stinence from drug use with contingency management inter-
ventions are sorely needed. Importantly, this situation is more
a failure to explicitly examine efficacious strategies for sus-
taining behavior change rather than one where many strate-
gies have been examined and failed.

The results of this meta-analysis have important implica-
tions for public health officials and clinicians. Primarily, they
demonstrate that contingency management may be effica-
cious in treating a wide range of substantive clinical prob-
lems common among patients receiving MOUD. Neverthe-
less, there remains a long-standing challenge of increasing use
of contingency management in community treatment clin-
ics. The most substantial obstacle in the US is the reluctance
of the Centers for Medicare & Medicaid Services (CMS) to al-
low Medicaid funds to be used for contingency management
out of concern for potential fraud.86 However, it is important
to underscore that, to our knowledge, there are no federal le-
gal constraints against using Medicaid funds for contingency
management nor any cases in which contingency manage-
ment was associated with Medicaid fraud. Indeed, the Afford-
able Care Act mandated that CMS investigate the use of con-
tingency management for treating a wide range of behavioral
health conditions.87 Perhaps not surprisingly, the strongest evi-
dence from the Affordable Care Act investigation was on con-
tingency management’s effectiveness in treating substance use
disorders, including smoking cessation among pregnant and
newly postpartum individuals.88 We do not debate that safe-
guards are needed to protect against fraud, but we know of no
evidence linking contingency management to fraud nor sug-
gesting that contingency management is any more likely to re-
sult in fraud than other CMS-supported medical services. Given
the overwhelming evidence supporting contingency manage-

ment’s efficacy, we believe a more prudent approach by the
CMS Office of Inspector General would be to support efforts
to develop best practices for incorporating contingency man-
agement into MOUD therapeutic protocols and actively moni-
tor against fraud using existing or new monitoring systems (eg,
the Healthcare Fraud Prevention Partnership89). This is espe-
cially important for patients receiving MOUD who have po-
tentially fatal conditions, such as stimulant use disorder, for
which contingency management is the only efficacious
intervention.

Beyond obtaining CMS support, there is a related practi-
cal need for development of materials and venues for train-
ing in contingency management clinical best practices.90 That
will likely require federal support and thoughtful review of ex-
isting resources and implementation efforts, such as pub-
lished therapist manuals and books on contingency manage-
ment for treating substance use disorders and the World Bank’s
Conditional Cash Transfer program that leveraged the contin-
gency management scientific foundation in developing their
global antipoverty programs.91-93

Limitations
Limitations of this meta-analysis include the limited number
of studies that completed posttreatment follow-up assess-
ments after contingency management discontinuation. Again,
we deem longer-term maintenance of treatment effects a criti-
cal gap for future contingency management research. Addi-
tionally, the included studies measured outcomes using a num-
ber of different definitions of abstinence (eg, longest duration,
proportion of negative urine test results), which may have in-
creased heterogeneity. Similarly, studies in the area of thera-
peutic attendance used varied outcomes (eg, percent of pa-
tients retained, number of sessions attended), as did those
assessing medication adherence (eg, number of naltrexone
doses accepted, completing hepatitis B vaccination). Of note,
the results from the meta-analysis remained significant de-
spite such variability, which suggests convergent validity across
the various outcome measures. Additionally, the MOUD dose
received by patients often varied across studies. Adequate dose
is a critical concern in MOUD because an insufficient dose may
increase the odds of relapse94; this is of particular relevance
to those studies testing contingency management for increas-
ing abstinence from illicit opioids (eTable 3 in the Supple-
ment), but treatment in other areas may be undermined by on-
going illicit opioid use as well (eg, treatment retention,
eTable 5A in the Supplement). Further, most studies in this re-
view involved patients receiving methadone. Future re-
search is needed with more widely available MOUD, namely
buprenorphine but also naltrexone.95

Conclusions
This systematic review and meta-analysis underscores the as-
sociation of contingency management with treatment of a wide
range of clinical problems common among patients receiving
MOUD. The results support a position that policy makers in-
cluding CMS should make concerted efforts to support broad

Contingency Management for Patients Receiving Medication for Opioid Use Disorder Original Investigation Research

jamapsychiatry.com (Reprinted) JAMA Psychiatry October 2021 Volume 78, Number 10 1099

Downloaded from jamanetwork.​com by Liberty University user on 10/​08/​2026

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapsychiatry.2021.1969?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2021.1969
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapsychiatry.2021.1969?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2021.1969
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapsychiatry.2021.1969?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2021.1969
http://www.jamapsychiatry.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2021.1969


dissemination of contingency management to the many com-
munity clinics throughout the US currently struggling with the

challenges of the opioid crisis, especially concomitant psy-
chomotor stimulant use among patients taking MOUD.
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