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Abstract

Aim: To evaluate the effectiveness, safety and cost-effectiveness of psychosocial inter-

ventions for cannabis use disorder (CUD).

Methods: A systematic review of randomized controlled trials (RCTs; PROSPERO

protocol CRD42024553382) of psychosocial interventions for CUD lasting >4 sessions,

delivered synchronously, to individuals with CUD aged ≥16 years, in inpatient, outpa-

tient or community-based settings. We searched databases (MEDLINE/PsycInfo/

Cochrane CENTRAL) to 12 June 2024. We assessed results using Risk of Bias 2 and

conducted pairwise meta-analyses. Primary outcomes were continuous- and point-

abstinence and withdrawal intensity at the end of treatment, treatment completion and

adverse events.

Results: We included 22 RCTs (3304 participants). Relative to an inactive/non-specific

comparator, cognitive-behavioural therapy with motivation enhancement (MET-CBT)

increased point abstinence [odds ratio (OR) = 18.27; 95% confidence interval (9.00

−37.07)] and continuous abstinence [OR = 2.72; (1.20−6.19)], but reduced treatment

completion [OR = 0.53; (0.35−0.85)]. Dialectical behavioural/acceptance and commit-

ment therapy increased point abstinence versus inactive/non-specific comparator [OR =

4.34; (1.74−10.80)]. The effect of MET-CBT plus affect management versus MET-CBT

on point abstinence was OR = 7.85 (0.38−163.52). The effect of MET-CBT plus absti-

nence-based contingency management versus MET-CBT on point abstinence was OR =

3.78 (0.83−17.25), and on continuous abstinence OR = 1.81 (0.61−5.41). For MET-CBT

plus abstinence-contingency management versus MET-CBT plus attendance-contin-

gency management, the effect on point abstinence was OR = 1.61 (0.72−3.60), and on

continuous abstinence OR = 2.04 (0.75−5.58). The effect of community reinforcement

on point abstinence was OR = 0.29 (0.04−1.90) versus MET-CBT, and on continuous

abstinence OR = 47.36 (16.00−140.21) versus non-specific comparator. Interventions
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other than MET-CBT may not affect treatment completion. No adverse events were

reported. No study reported withdrawal intensity. Two economic evaluations reported

higher costs for more complex interventions and contingency management.

Conclusions: Cognitive-behavioural therapy with motivation enhancement and dialecti-

cal behavioural/acceptance and commitment therapy may increase abstinence among

people with cannabis use disorder relative to an inactive/non-specific comparator. The

conclusions remain tentative due to low- to very low-certainty evidence and the small

number of studies.
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adolescent, adult, cannabis, humans, meta-analysis, psychosocial intervention, randomized
controlled trials, substance-related disorders, systematic review

INTRODUCTION

Worldwide, cannabis is the most widely used illicit drug. In 2022, the

number of people age 15 to 64 years using cannabis was estimated as

228 million, representing 4.4% of the global population [1]. The risk of

developing dependence on cannabis significantly increases with

increasing frequency of use [2]. The diagnosis of cannabis use disor-

der (CUD) outlined in the Diagnostic and Statistical Manual of Mental

Disorders, Fifth Edition (DSM-5) [3], requires the presence of at least

two of 11 criteria. These include hazardous use, social or interpersonal

problems related to use, neglect of major roles, withdrawal, tolerance

and cravings, among other features. DSM-5 CUD amalgamated previ-

ous diagnoses of cannabis dependence and cannabis abuse included

in DSM-IV [4]. Cannabis dependence is also listed in the International

Classification of Diseases (ICD) [5].

The prevalence of CUD has been escalating globally, affecting

over 15 million men and over 8 million women in 2019 [6]. The bur-

den of CUD is the highest among young adults 20 to 24 years [6]. The

number of people enrolling in treatment for cannabis use has been

increasing globally [7], and it is also the most frequently cited problem

drug among people entering drug treatment [1, 8]. For instance,

across Europe, number of adults seeking treatment increased from

27 per 100 000 in 2010 to 35 per 100 000 in 2019 [9].

According to the World Health Organization (WHO), adults using

cannabis should be offered brief interventions, focused on individual-

ized feedback and advice [10]. However, for people diagnosed with

CUD or dependence, such brief interventions have limited benefit and

WHO recommend they should be referred for specialist cannabis-

specific treatment [10]. Psychosocial interventions (PSIs) are, cur-

rently, the only recommended treatment for people with CUD [7, 11,

12]. This recommendation is supported by evidence from systematic

reviews that suggest PSIs are effective for treatment of CUD [13–17].

In contrast, evidence for the use of pharmacological treatments for

CUD is lacking [18]. However, these previous reviews provide limited

insight into the specific types of PSIs that are most effective for treat-

ing CUD. For example, some reviews aggregate various types of PSIs

for comparison against inactive controls in pairwise meta-analysis [13,

14], some provide a descriptive summary of results from individual

randomized controlled trials (RCTs) [17], while others report an

overview of findings from published systematic reviews [19, 20].

Quantitative estimates of intervention effect, safety and cost-

effectiveness are important to inform policy and clinical decision-

making. However, to date, reviews have not included safety outcomes

or economic evaluations of PSIs for treatment of CUD. The purpose

of the present review is to provide an up-to-date and rigorous review

of the evidence for clinical effectiveness, safety and cost-

effectiveness of PSIs for the treatment of CUD in adults and young

people age 16 years or older.

METHODS

The review protocol was prospectively registered with PROSPERO

(CRD42024553382) [21]. The review is reported following Preferred

Reporting Items for Systematic reviews and Meta-Analyse (PRISMA)

guidelines [22].

Eligibility criteria

Study eligibility criteria are presented in Table 1. PSIs were grouped

based on shared theoretical underpinning and the therapeutic tech-

niques used. Intervention and comparator categories are summarized

in Table 2, with more detail provided in Data S1 and in the forest

plots. Explanation of outcome operationalization and the hierarchy of

preference followed for studies reporting multiple measures and/or

follow-up timepoints are outlined in Data S2.

Searches

We searched Ovid MEDLINE-ALL and PsycInfo, and the Cochrane

Central Register of Controlled Trials (CENTRAL) in the Cochrane

Library using relevant subject headings, text-words and search syntax

appropriate to each resource (all available years to 12 June 2024).

Reports of RCTs from Embase and CINAHL were captured via our
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search of CENTRAL [23]. To identify potentially relevant economic

evaluations, we ran separate searches in Ovid MEDLINE and Embase

(all available years to 30 July 2024). Search strategies are provided in

Data S3.

Study selection

Titles and abstracts were screened independently by at least two

reviewers using the Rayyan platform [24]. Potentially relevant texts

were retrieved in full and assessed independently by at least two

reviewers using the LaserAI platform [25]. Discrepancies were

resolved by discussion with a third reviewer, or the wider review team.

Data extraction

Using piloted, standardized forms created in LaserAI [25], we

extracted details on study design and conduct, eligibility criteria,

participant demographics and PROGRESS-Plus characteristics [26],

intervention and comparator details and outcome data. We used

LaserAI’s AI-enhanced suggestions to support extraction of study

T AB L E 1 Eligibility criteria.

Domain Eligibility criteria

Publication type Original research reports

Trial registrations for which no linked publication could be identified were eligible only if they provided outcome data

Conference abstracts, theses, or dissertations were not eligible

Study design Individually- or cluster- RCTs, or the first period of cross-over RCTs (before cross-over)

Trial-based full economic evaluations, including cost-effectiveness, cost–benefit and cost-utility analyses

Population Adults and young people age ≥16 years (on average or >50% of participants)

Diagnosis of CUD, or cannabis dependence or abuse based on one of:

• recognized diagnostic criteria (e.g. any version of DSM or ICD),

• diagnostic cut-off on a clinically validated scale (e.g. Cannabis Abuse Screening Test),

• a trialist-defined level of cannabis use indicating dependence if ≥80% of participants met the diagnostic criteria

Studies specifically recruiting participants with co-occurring schizophrenia, delirium, or psychosis, or targeting individuals with

co-dependence on other substances (except for tobacco) were not eligible

Participants mandated to treatment by the criminal justice system were not eligible

Interventions Any psychosocial or psychological intervention for the treatment of CUD

Lasting more than four sessions or at least 4 weeks, if the number of sessions was unclear (brief interventions were not eligible)

Delivered synchronously (in real-time), without restrictions on qualification or profession of the person delivering the

intervention

Individual or group-based

Asynchronous interventions, peer support, or multi-aid programmes were not eligible

Studies in which the same psychosocial intervention was an adjunct to an ineligible intervention were not included, as such

studies do not contribute relevant comparisons for this review (e.g. a pharmacological plus a psychosocial intervention

compared with a psychosocial intervention alone)

Comparators Inactive or non-specific intervention; or other active psychosocial or pharmacological intervention, alone or in combination

Outcomes and

timepoints

Primary outcomes:

1. point abstinence at the end of treatment

2. continuous abstinence at the end of treatment

3. intensity of withdrawal and/or craving

4. completion of scheduled treatment

5. adverse events at any time

6. dropout because of adverse events

Secondary outcomes:

1. point abstinence at medium follow-up (up to 6 months post-treatment) and long follow-up (over 6 months post-treatment)

2. continuous abstinence at medium and long follow-up

3. duration of the longest continuous abstinence during treatment, medium and long follow-up (not pre-specified)

4. frequency and quantity of use at the end of treatment, medium and long follow-up

5. number of participants engaging in further treatment at any time post-treatment

6. economic outcomes

Setting Inpatient, outpatient or community-based treatment setting

Studies set in residential research laboratories were not eligible

Abbreviations: CUD, cannabis use disorder; DSM, Diagnostic and Statistical Manual of Mental Disorders; RCTs, randomized controlled trials.
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characteristics [25]. However, all suggestions were verified and

amended, if needed, by a reviewer.

Arm-level numerical data for dichotomous outcomes were

extracted as the number of participants with event, number with

available outcome data and number randomized into each arm (the

denominator used in the analysis depended on outcome—see synthe-

sis of results). For continuous outcomes, mean (M) with SD and num-

ber of participants analysed in each arm were extracted for end of

treatment and follow-up. Data processing steps in preparation for

synthesis are outlined in Data S4.

Study characteristics and numerical data were extracted by a

single reviewer and checked in detail by a second reviewer. Discrep-

ancies were resolved through discussion or with a third reviewer.

Risk of bias assessment

We assessed risk of bias (RoB) using the RoB 2 [27] tool at the out-

come level for each study, for all primary and secondary effectiveness

outcomes reported at the end of treatment and safety outcomes

related to adverse events at any time. RoB 2 was assessed initially by

two reviewers independently. Once consistency had been achieved,

RoB 2 was assessed by one reviewer and checked by a second. Two

reviewers independently assessed economic outcomes using the

Drummond and Jefferson critical appraisal checklist [28]. We assessed

RoB due to missing evidence using the ROB-ME tool [29]. RoB 2 and

ROB-ME judgements informed the assessment of the certainty of

evidence.

Synthesis of results

Pairwise random-effects meta-analyses were conducted on arm-level

data in R software version 4.3.1, using ‘meta’ package version 7.0–0

[30–32]. Effect estimates were pooled if there were at least two stud-

ies contributing data for the same comparison; otherwise, study-level

effect estimates are presented. Statistical heterogeneity was assessed

using the I2 statistic to quantify inconsistency, with strength of

evidence quantified using the P-value from the χ2 test. The between-

study variance, τ2, was estimated using the restricted maximum-

likelihood (REML) method. We assumed a common τ2 across all com-

parisons within the same outcome and timepoint (as is done in a net-

work meta-analysis) [33]. This was because there were too few

studies to estimate τ2 reliably within each comparison [34], and we

had no reason to expect that the between-study variance would differ

across comparisons. To estimate a common τ2, we used residual τ2

from a meta-regression with comparison included as a covariate. A

fixed continuity correction (0.5) was added to studies with zero events

in one arm. We present the results as ORs for dichotomous outcomes

and ratios of means (RoMs) for continuous outcomes [35–37], with

95% CIs.

Primary meta-analyses were conducted at the end of treatment.

Additional timepoints were medium (≤6 months) and long follow-up

(>6 months post-treatment). Analyses were based on the number of

participants with available outcome data, except for completion

of treatment that was based on the number of participants random-

ized. To reduce the number of comparisons, we prioritized those we

regarded as clinically most important for meta-analysis and presenta-

tion in the Results section, and we report study-level effect estimates

for all other comparisons in Data S5.

Sensitivity and subgroup analyses

Sensitivity analyses addressed fixed-effect meta-analyses and imput-

ing missing outcome data as abstinent or non-abstinent for dichoto-

mous abstinence outcomes. We planned subgroup analyses to

explore heterogeneity using the following potential effect modifiers:

T AB L E 2 Intervention and comparator categories.

Category Description

‘MET-CBT’ Interventions using CBT techniques such as

cognitive restructuring and skills training, in the

context of substance use commonly combined

with METa, also including relapse prevention

‘MET-CBT-affect’ MET-CBT techniques combined with affect

management

‘DBT/ACT’ Third/fourth-wave psychotherapies such as

DBT or ACT, using psychoeducation,

mindfulness, emotion regulation, skills training

and acceptance

‘CM-abstinence’ Abstinence-based CM, where participants

receive rewards (e.g. lottery draws or

vouchers) for providing urine specimens

negative for cannabinoids

‘CM-attendance’ Attendance-based CM, where participants

receive rewards for attending intervention

sessions, providing urine samples (regardless of

the results), or completing homework

assignments

‘MDFT’ MDFT focusing on improving functioning

across multiple domains and systems, from

intrapersonal, through parenting and family

environment, to community systems

‘Community

reinforcement’
Using existing community resources and

developing new support systems to rearrange

environmental contingencies for supporting

abstinence

‘Inactive/non-
specific’ comparator

Waitlist or no intervention controls, where

participants do not receive any treatment, at

least until the end of the waitlist period

(inactive comparators); or interventions aiming

to control for the common features of

therapies such as support or educational

content but not including training in

techniques thought of as being therapeutic

(non-specific comparators)

Abbreviations: ACT, acceptance and commitment therapy; CBT, cognitive-

behavioural therapy; CM, contingency management; DBT, dialectical

behavioural therapy; MDFT, multi-dimensional family therapy; MET,

motivation enhancement therapy.
aOnly one study (NCT02102230) did not explicitly refer to motivation

enhancement components.
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intensity and duration of cannabis use, mental health co-morbidities,

intervention intensity, treatment setting, use of adjunct interventions

or booster sessions and PROGRESS-Plus characteristics [26].

Certainty of evidence

We used the GRADE framework [38] to assess the certainty of evi-

dence for effectiveness of PSIs on primary and secondary outcomes

at the end of treatment. There are no established thresholds repre-

senting minimal clinically important differences for these outcomes. In

this review, we describe intervention effects as clinically meaningful if

they represent a 10% increase or reduction of risk in the intervention

group relative to the comparator for dichotomous outcomes. For con-

tinuous outcomes effects are assessed as clinically meaningful if an

intervention halves or doubles the frequency, quantity or duration of

outcome relative to a comparator. The criteria considered for grading

the certainty are outlined in Data S6.

RESULTS

Included studies

Thirty-two reports of k = 22 studies (participants n = 3304)

were included (Figure 1). Details of excluded reports are listed in

Data S7.

Characteristics of included studies are presented in Table 3. Study

sample size ranged from 40 to 450 participants (M = 150, SD = 103).

Most studies were conducted in the United States (k = 15) and in

F I GU R E 1 Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) flow diagram. Citation searching did not identify
any additional records, therefore, identification of studies via other methods is not displayed.

PSYCHOSOCIAL INTERVENTIONS FOR CUD 2185
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outpatient treatment settings (k = 15). Participants were mostly male

(M = 80%, range = 56%–100%) and of White ethnicity. Mean age ran-

ged from 16 to 48 years (M = 28, SD = 8). Education ranged from sec-

ondary school to degree-level (k = 10) or mean 13.5 years of education

(k = 7), most participants were employed (k = 12) and on average 36%

were married or co-habiting (k = 10). Several studies excluded individ-

uals with excessive commuting distance/transportation difficulties or

unstable living situations (k = 5), those with serious mental health issues

(k = 14) or those who required inpatient treatment or had serious medi-

cal problems (k = 8). A detailed summary of the PROGRESS-Plus [26]

characteristics relating to equity is presented in Data S8. Participants

met diagnostic criteria for CUD (k = 5), cannabis dependence (k = 10),

abuse (k = 1), dependence or abuse (k = 4) or a diagnostic screening

cut-off (k = 2). On average, participants used cannabis on 74% of days

(SD = 21%, k = 15).

Motivation enhancement and cognitive-behavioural therapy

(MET-CBT) was the most commonly evaluated PSI (k = 15), followed

by abstinence-based contingency management (CM-abstinence;

k = 8), attendance-based CM (CM-attendance; k = 4), dialectical beha-

vioural/acceptance and commitment therapies (DBT/ACT; k = 3),

MET-CBT with affect management (MET-CBT-affect; k = 2), commu-

nity reinforcement (k = 2) and multidimensional family therapy

(MDFT; k = 1). Inactive/non-specific comparators were used in k = 13

studies. Interventions were delivered over 1 to 6 months (M = 2.77,

SD = 1.09) and consisted of 6 to 52 sessions (M = 13.84, SD = 10.81).

Most sessions occurred weekly (60%). All interventions were deliv-

ered in person, either individually (61%), as a group (19%) or mixed

(10%) format (10% were not reported).

Included studies reported point- (k = 10) and continuous-

abstinence (k = 12), duration of continuous abstinence (k = 8),

completion of treatment (k = 16), frequency (k = 17) and quantity of

cannabis use (k = 3), craving (k = 1), adverse events (k = 2) and cost-

effectiveness outcomes (k = 2) at any timepoint. No studies reported

on intensity of withdrawal, engagement in further treatment or drop-

out because of adverse events.

RoB

Across all effectiveness outcomes at the end of treatment and

safety outcomes, we judged 70% to be at high RoB, 21% to have

some concerns and only 9% to be at low RoB. The main concerns

were bias in selection of the reported result (e.g. lack of pre-speci-

fied analysis plan), bias due to missing outcome data (e.g. high

attrition likely dependant on participant relapse) and bias in mea-

surement of outcome (e.g. self-report by unblinded participants).

Data S9 includes detailed assessments for each RoB 2 domain.

Results synthesis

The effectiveness results reported below are for the end of treatment

timepoint only (4–24 weeks). Results for medium and long follow-up

timepoints are reported in Data S10. Subgroup analyses were not pos-

sible because of an insufficient number of studies, but the relevant

characteristics are reported in Table 3. Sensitivity analyses are

reported in Data S11. Summary of findings tables are presented in

Data S12. Interpretation of findings is based on minimally important

clinical differences and takes into account the GRADE assessments of

certainty of evidence. Interpretations are not based on statistical

significance [70].

Point abstinence

Nine studies [40, 42, 43, 50–52, 55, 59, 65] were included in the anal-

ysis for point abstinence. Seven measured abstinence using urine

tests, one with self-report [59], and one used both [55]. Two studies

defined point abstinence as 7 days of abstinence [52, 59]. Evidence of

effectiveness is of very low certainty because of concerns over high

RoB and imprecision, and for some comparisons also because of indi-

rectness and potentially missing evidence (Data S12). The common τ2

was estimated as 0.00 (SE = 0.38). Meta-analyses included a maxi-

mum of two studies per comparison (Figure 2). MET-CBT relative to a

waitlist comparator [OR = 18.27; (95% CI = 9.00–37.07)] and DBT/

ACT relative to a non-specific comparator [OR = 4.34; (1.74–10.80)]

may lead to clinically meaningful increases in point abstinence. MET-

CBT plus CM-abstinence may improve abstinence compared with

MET-CBT [OR = 3.78; (0.83–17.25)], but the CIs are also consistent

with a decrease in abstinence (i.e. favouring MET-CBT). There is little

to no evidence of an effect of CM-abstinence relative to CM-

attendance when both are delivered with MET-CBT [OR = 1.61;

(0.72–3.60)]. Community reinforcement may be associated with a

meaningful decrease in abstinence when compared with MET-CBT

[OR = 0.29; (0.04–1.90)], although the CIs are also consistent with an

increase in abstinence. The comparison of MET-CBT-affect relative to

MET-CBT is based on a single study with zero events in the compara-

tor group and the effect estimate is highly uncertain [OR = 7.85;

(0.38–163.52)].

Continuous abstinence

Ten studies measured continuous abstinence (lasting 6–14 weeks)

up to the end of treatment [39, 42, 43, 53, 56–58, 65, 66, 68]. Most

used self-report measures, with only two using consecutive negative

urine tests [42, 43] and one verifying self-reports with urine

tests [58]. Evidence of effectiveness is of low to very low certainty

because of concerns over high RoB, imprecision and inconsistency

(see Data S12 for comparison-specific assessments). Meta-analyses

included up to four studies per comparison (Figure 3). The common

τ2 was estimated as 0.49 (SE = 0.42). MET-CBT may increase contin-

uous abstinence relative to inactive/non-specific comparators

[OR = 2.72; (1.20–6.19)]. This analysis is characterized by high het-

erogeneity (I2 = 82%) that may be explained by comparator type

(waitlist or non-specific). MET-CBT plus CM-abstinence may
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F I GU R E 2 Forest plot for random-effects meta-analyses of point abstinence at end of treatment. Risk of bias (A) arising from the
randomization process, (B) because of deviations from intended interventions, (C) because of missing outcome data, (D) in measurement of the
outcome, (E) in selection of the reported result, (O) overall; ‘+’, low risk, ‘?’, some concerns, ‘−‘, high risk of bias. ACT, acceptance and
commitment therapy; BT, behavioural therapy; CBT, cognitive-behavioural therapy; CBT-I, CBT for insomnia; CI, confidence interval; CM-ab/at,
contingency management based on abstinence/attendance; ComReinf, community reinforcement; DBT, dialectical behavioural therapy; ICART,
integrated cannabis and anxiety reduction treatment; MET, motivation enhancement therapy; NS, non-specific comparator; OR, odds ratio; wait,
waitlist.

F I GU R E 3 Forest plot for random-effects meta-analyses of continuous abstinence at end of treatment. Risk of bias (A) arising from the
randomization process, (B) because of deviations from intended interventions, (C) because of missing outcome data, (D) in measurement of the
outcome, (E) in selection of the reported result, (O) overall; ‘+’, low risk, ‘?’, some concerns, ‘−‘, high risk of bias. BT, behavioural therapy; CBT,
cognitive-behavioural therapy; CI, confidence interval; CM-ab/at, contingency management based on abstinence/attendance; ComReinf,
community reinforcement; MET, motivation enhancement therapy; NS, non-specific comparator; OR, odds ratio; RelPrev, relapse prevention;
wait, waitlist.
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increase continuous abstinence relative to MET-CBT plus CM-

attendance, although CIs are also consistent with a decrease in

abstinence (i.e. favouring MET-CBT plus CM-attendance; [OR = 2.04;

(0.75–5.58)]. There is little to no evidence of an effect of MET-CBT

plus CM-abstinence relative to MET-CBT [OR = 1.81; (0.61–5.41)].

The comparison of community reinforcement versus non-specific

comparator is based on one study [56] with unclear definition of

continuous abstinence and the effect estimate is highly uncertain

[OR = 47.36; (16.00–140.21)].

For the related outcome of mean duration of continuous absti-

nence, there is very low certainty evidence of little to no effect for

MET-CBT versus non-specific comparator, MET-CBT plus CM-

abstinence versus MET-CBT and MET-CBT plus CM-abstinence ver-

sus MET-CBT plus CM-attendance (RoMs range = 1.24–1.40) (Data

S10).

Completion of treatment

The number of participants who completed treatment was reported

in 16 studies [39–41, 43, 44, 47, 50, 51, 53, 55, 56, 58, 59, 65, 68,

69]. Meta-analyses included a maximum of five studies (Figure 4).

The common τ2 was estimated as 0.00 (SE = 0.13). There is low cer-

tainty evidence that MET-CBT may be associated with lower com-

pletion rates than inactive/non-specific comparators [OR = 0.53;

(0.35−0.82)]. We found low certainty evidence for MET-CBT plus

CM-abstinence compared with MET-CBT [OR = 1.58; (0.85–2.94)],

and for community reinforcement relative to MET-CBT or non-

specific comparator [OR = 1.20; (0.49–2.96)]. The certainty of

evidence is very low for DBT/ACT versus inactive/non-specific com-

parators [OR = 1.42; (0.59−3.43)], MET-CBT-affect versus MET-CBT

[OR = 1.03; (0.45–2.32)] and MET-CBT plus CM-abstinence versus

F I GU R E 4 Forest plot for random-effects meta-analyses of completion of treatment. Risk of bias (A) arising from the randomization process,
(B) because of deviations from intended interventions, (C) because of missing outcome data, (D) in measurement of the outcome, (E) in selection
of the reported result, (O) overall; ‘+’, low risk, ‘?’, some concerns, ‘−‘, high risk of bias. ACT, acceptance and commitment therapy; AMT, affect
management therapy; CBT, cognitive-behavioural therapy; CBT-I, CBT for insomnia; CI, confidence interval; CM-ab/at, contingency management
based on abstinence/attendance; ComReinf, community reinforcement; DBT, dialectical behavioural therapy; ICART, integrated cannabis and
anxiety reduction treatment; MET, motivation enhancement therapy; Mind/Edu, mindfulness psychoeducation; NS, non-specific comparator; OR,
odds ratio; RelPrev, relapse prevention; wait, waitlist.
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MET-CBT plus CM-attendance [OR = 1.12; (90.48–2.62)]. We had

concerns over indirectness across all comparisons, RoB and impreci-

sion for most comparisons and potentially missing evidence for

MET-CBT plus CM-abstinence versus MET-CBT plus CM-attendance

(Data S12).

Frequency of cannabis use

Sixteen studies [39, 42–44, 47, 50, 51, 53, 57–60, 65, 66, 68, 69]

reported frequency of use measured over past 7 to 90 days. Fifteen

used self-report and one used weekly urine tests [44]. Meta-analyses

included up to six studies per comparison (Figure 5). The common τ2

was estimated as 0.08 (SE = 0.05). The evidence is of very low cer-

tainty because of high RoB for all comparisons, and because of impre-

cision, indirectness and inconsistency among some comparisons (Data

S12). DBT/ACT may have a clinically meaningful effect on reducing

frequency of use relative to non-specific comparators [RoM = 0.39;

95% CI = 0.25–0.60]. For other intervention comparisons there is little

to no evidence of an effect (i.e. none were estimated to halve or dou-

ble the frequency of use). This includes MET-CBT versus inactive/

non-specific comparators [RoM = 0.63; (0.48–0.83)], MET-CBT-affect

versus MET-CBT [RoM = 0.93; (0.56–1.55)], MET-CBT plus CM-

abstinence versus MET-CBT [RoM = 0.88; (0.65–1.19)], MET-CBT

plus CM-abstinence versus MET-CBT plus CM-attendance

[RoM = 0.98; (0.68–1.40)] and MDFT versus MET-CBT [RoM = 0.81;

(0.69–0.95)]. The analysis of MET-CBT versus inactive/non-specific

comparators is characterized by high heterogeneity (I2 = 83%) that

may be explained by comparator type.

Quantity of cannabis use

Two studies reported quantity of cannabis use. This evidence is of very

low certainty because of concerns over high RoB, imprecision and, for

Buckner et al. [40], indirectness. Babor [39] measured self-reported

number of joints smoked per typical day of use over past 90 days. The

results suggest that MET-CBT may have a clinically meaningful effect

F I GU R E 5 Forest plot for random-effects meta-analyses of frequency of cannabis use at the end treatment. Frequency of use is expressed as
proportion of days using for most studies, except for proportion of weeks using in Carroll et al. [44], and number of uses in NCT02102230. Risk
of bias (A) arising from the randomization process, (B) because of deviations from intended interventions, (C) because of missing outcome data,
(D) in measurement of the outcome, (E) in selection of the reported result, (O) overall; ‘+’, low risk, ‘?’, some concerns, ‘-‘, high risk of bias. ACT,
acceptance and commitment therapy; AMT, affect management therapy; BT, behavioural therapy; CBT, cognitive-behavioural therapy; CBT-I,
CBT for insomnia; CI, confidence interval; CM-ab/at, contingency management based on abstinence/attendance; DBT, dialectical behavioural
therapy; MDFT, multidimensional family therapy; MET, motivation enhancement therapy; NS, non-specific comparator; RelPrev, relapse
prevention; ROM, ratio of means; wait, waitlist.
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on reducing quantity of use when compared with a waitlist control

[RoM = 0.49; (0.35–0.69)]. We had additional concerns over missing

evidence for this comparison. Buckner et al. [40] measured self-

reported total number of joints smoked over past 30 days. The evi-

dence indicates that MET-CBT-affect may reduce the quantity of use

when compared with MET-CBT [RoM = 0.49; (0.17–1.38)], although

CIs are also consistent with an increase in the quantity of use.

Craving

A single study measured current cannabis craving, using Marijuana

Craving Questionnaire short-form (Davoudi et al. [50]). Results indi-

cate there may be little to no evidence of an effect of DBT on reduc-

ing craving relative to a non-specific comparator [RoM = 0.95; (0.86–

1.04); very low certainty evidence because of RoB, imprecision and

indirectness].

Adverse events

Two studies reported adverse events [59, 65]. Stanger et al. [65]

compared MET-CBT plus CM-abstinence with MET-CBT plus CM-

attendance and NCT02102230 2014 [59] compared CBT with a non-

specific comparator. Certainty of evidence is very low because of con-

cerns over RoB, imprecision and indirectness. For both studies, we

could not estimate intervention effects because of the lack of adverse

events in either group.

Cost-effectiveness outcomes

We identified two trial-based economic evaluations [45, 61], both car-

ried out from a healthcare perspective. Full details of these studies

and accompanying critical appraisal are presented in Data S13. Goor-

den et al. [61] conducted cost-effectiveness analyses of MDFT com-

pared with MET-CBT for adolescents, based on a single Dutch site of

a multi-centre trial [60]. Over a 12-month time horizon, MDFT was

associated with higher costs than MET-CBT, better quality of life [-

European Quality of Life 5 Dimensions 3 Level Version (EQ-5D-3L)]

and increased recovery rate (difference in recovery was not statisti-

cally significant). The incremental cost-effectiveness ratio (ICER) was

€54 308 per quality-adjusted life years gained and €43 405 per addi-

tional recovered patient.

Olmstead et al. [45] conducted cost-effectiveness analyses of

MET-CBT plus CM-abstinence/attendance, MET-CBT alone, CM-

abstinence/attendance and non-specific comparator (counselling) for

young adults referred by the criminal justice system, based on a

multi-arm trial [44] from the United States. Over the initial eight-

week treatment period and an additional 8-month time horizon,

interventions did not differ significantly in effectiveness, but the

costs were the highest for MET-CBT plus CM, followed by CM,

MET-CBT and non-specific comparator. ICERs for MET-CBT relative

to non-specific comparator were $102 USD per additional week of

continuous abstinence (reduced to $34 USD at follow-up) and $159

USD per additional negative urine sample. For CM relative to MET-

CBT, ICER was $1104 USD per additional week of continuous absti-

nence. For MET-CBT plus CM relative to MET-CBT, ICERs were

$1333 USD per additional week of continuous abstinence (reduced

to $915 USD at follow-up) and $942 USD per additional negative

urine sample.

Effectiveness outcomes at follow-up

Based on a smaller number of studies, there is some evidence that

beneficial effects of MET-CBT and DBT/ACT versus inactive/non-

specific comparators for point abstinence, of MET-CBT plus CM-

abstinence versus MET-CBT plus CM-attendance for point and con-

tinuous abstinence, and of community reinforcement versus other

interventions for continuous abstinence may be maintained up to

6 months post-treatment. The relative advantages of the latter two

may still be present over 6 months post-treatment (Data S10).

Sensitivity analyses

Results of the sensitivity analyses using fixed-effect meta-analyses

were broadly consistent with random-effects across all effectiveness

outcomes. Sensitivity analyses imputing missing observations as absti-

nent at the end of treatment suggest the effects of some PSIs on

point abstinence may be reduced, but remain similar for continuous

abstinence. Imputing missing observations as non-abstinent had little

impact on the results (Data S11).

DISCUSSION

This review aimed to evaluate the effectiveness, safety and cost-

effectiveness of PSIs for CUD in people age 16 years and over. We

included 22 RCTs (3304 participants). We judged the certainty of the

evidence to be low to very low, because of concerns of high RoB and

imprecision of the estimated treatment effects. Various effectiveness

outcomes were reported across the studies and only two reported

safety outcomes.

MET-CBT-based interventions were the most commonly evalu-

ated PSI, followed by CM and DBT/ACT. At the end of treatment, we

found MET-CBT led to a clinically meaningful benefit for point and

continuous abstinence, but was associated with lower treatment

completion. MET-CBT-affect and MET-CBT plus CM-abstinence com-

pared with MET-CBT may have clinically meaningful effects on point

abstinence, but there was no evidence that MET-CBT plus CM-absti-

nence improved continuous abstinence. MET-CBT plus CM-absti-

nence may improve continuous abstinence compared with MET-CBT

plus CM-attendance. The impact of MET-CBT or MET-CBT plus CM

on adverse events (safety) was unclear.
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We found DBT/ACT compared with inactive/non-specific

comparators may improve point abstinence at the end of treatment.

Community reinforcement was less likely to improve point abstinence

when compared with MET-CBT [55]. Although we found a clinically

meaningful effect of community reinforcement on continuous

abstinence relative to a non-specific comparator, the definition of

continuous abstinence used was unclear and this finding is highly

uncertain [56]. There was no evidence that PSIs other than MET-CBT

affected completion of treatment.

For secondary outcomes at the end of treatment, we found

some evidence that MET-CBT-based interventions may reduce the

quantity of cannabis used. Except for DBT/ACT, other PSIs were

unlikely to reduce frequency of use. There was little evidence that

MET-CBT-based interventions could increase the duration of continu-

ous abstinence when compared with inactive/non-specific or active

comparators.

Two trial-based economic evaluations reported higher costs

for MET-CBT and CM relative to a non-specific comparator [45] and

for MDFT compared with MET-CBT [61]. The trialists reported little

difference in effectiveness, but quality of life (EQ-5D-3L) was improved

for MDFT. No studies reported intensity of withdrawal, engagement in

further treatment or dropout because of adverse events.

While our findings are consistent with previous reviews of PSIs

for point abstinence [13, 14], they are not consistent for frequency of

use, where only DBT/ACT showed potential benefit in the present

review. Unlike previous meta-analyses, which indicated therapeutic

benefits of PSIs in general relative to controls [13], we did not aggre-

gate PSIs into a single intervention category, but analyzed them based

on shared theoretical underpinning or techniques used [71]. Aggregat-

ing all PSIs could increase the power of meta-analysis, while also

increasing between-study heterogeneity. We considered more granu-

lar intervention grouping would be valuable from a clinical and policy

perspective. Previous reviews either did not assess RoB [14] or used

earlier versions of the Cochrane RoB tool [13]. We used the RoB

2 tool, which focuses on bias at the outcome- and not study-level.

Earlier meta-analyses also used random-effects models, but used a

DerSimonian-Laird between-study variance estimator, which may be

negatively biased when study sample sizes are small and heterogene-

ity is large. We used a more robust REML estimator [70, 72]. These

methodological differences may also explain why we rated the cer-

tainty of the evidence base as low to very low, in contrast to a previ-

ous assessment of low to moderate certainty [13].

Strengths and limitations

Our review followed a rigorous methodology. The protocol was pro-

spectively registered and the database searches were comprehensive

and recently conducted (12 June 2024). However, the number of

studies included per meta-analysis was small (up to six), and some rel-

ative intervention effects were based on single studies. This means

that our pre-planned subgroup analyses were not possible, and we

were not able to investigate potentially important effect modifiers

such as intensity and duration of cannabis use, mental health comor-

bidities, intervention intensity or equity characteristics. There were

some differences in these variables. For example, MDFT and commu-

nity reinforcement were only evaluated in adolescents/young adults

and, although it was only tested in one study, MDFT lasted longer

than other interventions (6 months compared with a median of 2–

3 months) (see Data S1). We also excluded some publication types,

such as conference abstracts, dissertations (all of which met additional

exclusion criteria) or trial registration reports lacking outcome data.

However, the extent to which omitting unpublished studies contrib-

utes to publication, small study or study selection biases is unclear, as

is whether it leads to over- or under-estimating intervention effects

[73–77].

We implemented clearly defined eligibility criteria. However, the

included studies used a variety of participant inclusion criteria regard-

ing CUD, which may have contributed to the heterogeneity of the

current findings. This variability may reflect changes in the diagnostic

criteria over time. However, even within the same diagnostic catego-

ries, the severity of the disorder may vary and this was not consis-

tently reported across all studies (Table 3).

To combine studies in a meta-analysis, similar interventions and

comparators were grouped. However, these groupings could impact

interpretation of estimated effects. For instance, the study-level

effects were greater when MET-CBT was compared with a waitlist

control and smaller when compared with a non-specific comparator

(Figures 2, 3 and 5). This ‘waitlist’ effect is well-known in behavioural

intervention trials [78, 79]. Unfortunately, our review lacked

sufficient studies for appropriately powered subgroup analyses by

comparator type.

A further limitation of our article may be that we only planned to

undertake pairwise meta-analyses (as outlined in our prospectively

registered protocol) and, as such cannot form conclusions about the

comparative effectiveness of all PSIs.

There has been some work on outcome toolkits [80], advocating

for trialists to shift focus from abstinence (our primary outcomes)

toward severity of CUD and level of cannabis use (our secondary

outcome), as these are considered to be more relevant from a

harm reduction perspective. However, there is still no agreed core

outcome set for CUD and we found considerable variability in

outcome definitions and measures across all studies. Additionally, pro-

spectively registered protocols were not available for 15 of 22 studies,

of which five of 15 were published before 2005, when trial registra-

tion requirements were implemented in medical journals. As such, it is

unclear whether our selected outcomes were not measured, or were

measured but not reported, and we consider the implications of publi-

cation bias in Data S6. Abstinence was measured using self-report or

urine tests, with limited details on thresholds for detecting presence

of cannabinoids and which measure had informed the outcome

assessment when both were collected. The definition of ‘continuous’
abstinence also varied across studies (6–14 weeks). Using different

measures and timeframes within the abstinence outcomes likely con-

tributed to moderate between-study heterogeneity, which in turn

reduces the certainty of findings.
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Only two studies assessed safety outcome and both reported that

no adverse events had occurred. Neither provided a definition of

‘adverse event’ or details on measurement. Reasons for participant

dropout were poorly reported across all studies. In combination with

substantial missing data, this was a common source of high RoB in the

results. Cannabis craving was reported in one study only [50] and

none reported on the intensity of withdrawal. This was unexpected

considering the nature of the PSIs, some of which included training in

affect management and dealing with withdrawal. For individuals with

CUD, withdrawal symptoms can occur within the first week of ceasing

cannabis use [3]. Except for the studies of CM-abstinence [42–44, 47,

53, 57, 58, 65], it was not clear whether or when participants were

expected to stop using cannabis. Therapeutic goals may extend

beyond abstinence and include reduction in cannabis use or improve-

ment in functioning, where withdrawal symptoms may be less likely to

occur.

In addition to the absence of a core outcome set, there is no

established consensus for what constitutes a clinically meaningful

change in outcomes. For this review, we considered a 10% increase

in abstinence and completion of treatment and halving the level of

cannabis use in the intervention group would represent clinically

meaningful changes. However, these thresholds may be considered

high, especially from a harm-reduction perspective [81]. Abstinence

is difficult to achieve [82] and a smaller reduction in cannabis use

may be meaningful for people with CUD. It is possible that some PSIs

would have been considered effective if lower thresholds had

been used.

Implications for research and practice

Several PSIs demonstrated clinically meaningful effects on abstinence

and level of cannabis use and, in the absence of alternative treat-

ments, it would be reasonable to suggest they are offered for CUD.

However, because of the low certainty of evidence and small number

of studies this recommendation for clinical practice is tentative.

To improve the robustness of the evidence base, and inform pol-

icy and practice, additional high-quality RCTs are needed. This is the

same conclusion reached by Gates et al. [13] in their 2016 Cochrane

review. Studies should be prospectively registered with published trial

protocols to minimize bias from selection of the reported results.

Studies should be adequately powered and ensure the assessors are

blinded, at least to the alternative intervention in case of self-reported

outcomes. To reduce the impact of missing outcome data, trials

should incorporate strategies to retain and follow-up participants and

clearly report information concerning those who have withdrawn.

Future research on core outcome sets and standardized measurement

of outcomes should also involve people with CUD.

Many trials in this review were conducted over a decade ago

and may not generalize to contemporary cannabis use. In recent

years, there has been a surge in CUD incidence among adolescents

and young adults [6]. While we had insufficient data to explore

whether age may moderate the effectiveness of PSIs, the specific

needs of young people should be considered within treatment ser-

vices. The potency of cannabis has also increased over time [83, 84]

and is associated with risk of CUD and more severe dependence [85,

86] and may reduce treatment effectiveness. Future studies

should also ensure participants from more diverse backgrounds are

recruited, as the current evidence base predominantly includes White

male participants. Only three studies included people with affective

problems [40, 51, 69], and four others reported mental health co-

morbidities in some participants [42, 44, 47, 65], whereas most

excluded people with severe mental health problems (e.g. suicide risk,

psychosis). Mental health disorders commonly co-occur with CUD

[87, 88], as does nicotine dependence. Evaluation of integrated treat-

ments may be valuable to improve outcomes for people with CUD

[89, 90].

Such research would underpin the development of cannabis-

specific, evidence-based, practice guidelines.

CONCLUSIONS

This review found that MET-CBT, DBT/ACT and community rein-

forcement may be superior to inactive/non-specific interventions for

the treatment of CUD. Effectiveness and cost-effectiveness of other

therapies and their combinations were less clear. The evidence for the

effectiveness and safety of PSIs is of low to very low certainty. Meth-

odologically robust trials conducted in representative samples of peo-

ple with CUD are needed to inform more certain recommendations

for policy and clinical practice.
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