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Purpose: Accumulating research suggests that psychotherapy helps improve abstinence but the difference in the efficacy of multiple
psychotherapies in alcohol use disorder (AUD) remains to be explored.

Patients and Methods: A systematic search of databases (Pubmed, Embase, Cochrane Central Register of Controlled Trials
(CENTRAL), and EBSCO) for studies (published from inception to April 10th.) of adults diagnosed with AUD accepting psy-
chotherapies was conducted. Studies covering 9 countries and regions. The qualitative analysis pooled 2646 individuals from 34
randomized controlled trials (RCTs) and the networks included 1928 participants (23 RCTs). The outcomes included percentage of
days abstinent (PDA), change in drinks per drinking day (change in DDD), and change in craving compared among individuals
accepting various psychotherapies. The protocol followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA), and was registered on the International Prospective Register of Systematic Reviews (PROSPERO).

Results: For the network of PDA, motivational enhancement treatment (MET) (35.44, 11.78 to 59.09, high-certainty) and couple
therapy (CT) (28.89, 13.42 to 44.36, moderate-certainty) were significantly different from treatment as usual (TAU) with the surface
under the cumulative ranking curve (SUCRA) mean rank 1.9 and 1.9 respectively. TAU+supportive psychotherapy (SP) was better
than TAU for the change in DDD in the high-quality direct comparison.

Conclusion: The motivational enhancement and the couple therapy show potential amelioration for alcohol abstinence. Additionally,
the preferred interventions are different for improving PDA and change in DDD. The evidence network remains to be strengthened.
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Introduction

Alcohol use disorder (AUD) is one of the most common and far-reaching diseases in the current world, increasingly
becoming an important public health and social problem. According to the latest global report, alcohol exposure showed
an increasing trend in the world. AUD is not only the main cause of the morbidity and mortality burden of various
diseases but also the source of intricate effects on mental health.'> However, former studies showed that the AUD
population has not received sufficient and effective treatment yet,>* and it is expected that by 2030, drinking in many
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regions will continue to increase. Therefore, it is emphasized that cost-effective policies and interventions should be
formulated to increase awareness of alcohol risks and reduce consumption.?

AUD usually requires comprehensive intervention to improve both adherence and effectiveness. Control impairment
of alcohol use is regarded as an important criterion grouping of pathological models for the diagnosis of substance use
disorders: consumption out of control, failed abstinence attempts, craving, and burden derived from seeking.” When
exposed to alcohol-related stimuli, the behavioral effects of brain changes may manifest as repeated relapses and
compulsion. Experts®’ believe that abstinence management involves not only pharmacotherapy but psychotherapy
because it is beneficial to help internalize changes in attitudes and behaviors that favor preventing relapse® with fewer
adverse effects and ethical objections but better compliance and affordability than medication treatment.’

Although many clinical studies were on psychotherapy alone or in combination for AUD, most systematic reviews

1012 motivational

and meta-analyses have only used internal comparisons of cognitive behavioral therapy (CBT),
enhancement treatment (MET),"® couple therapy (CT),'* and mindfulness-oriented therapy (MOT),"> and some con-
ducted a large-scale meta-comparison referred to addiction diseases in general or included mixed study types.'® However,
there is no network comparison of randomized controlled trials (RCTs) of multiple types of psychological intervention
for AUD and it is unclear which type results in better outcomes. This study conducted a systematic review and network
meta-analysis (NMA) of psychotherapies for AUD, which will provide a reference for clinical application and evidence-

based research directions of psychotherapy for AUD.

Methods

The meta-analysis was conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) and we used the PRISMA checklist when reporting (Table S1).'” This protocol has been registered at
PROSPERO under registration number CRD42021259428.

Study Inclusion Criteria

All relevant studies were considered eligible if they included the following: randomization; an appropriate comparison
group (ie, treatment as usual, usual care, or another active treatment); adult patients (aged 18+) diagnosed with
AUD, AD, or alcohol abuse®'® % (details found in Table S2); participants receiving a form of psychotherapy (83),
defined by the American Psychiatric Association (APA),** and classified using the Nottingham Classification of
Psychotherapies (Figure S3), as a single or major intervention or as an auxiliary means of integration; assessment of
the percentage of days abstinent (PDA), the change in drinks per drinking day (change in DDD) and the change in
craving using a validated measure.

PDA was used to measure the self-control and was assessed by Timeline Followback Interviews (TLFBs) or Form-
90.% To some extent, the higher the PDA is, the better the patient’s ability to control drinking is. Change in DDD was
assessed by TLFBs or Form-90 to evaluate the change in average drinking on a drinking day, using a “standard drink” as
a measure. Change in craving was assessed from the Desire for Alcohol Questionnaire (DAQ), Obsessive-Compulsive
Drinking Scale (OCDS), three Likert-type scale items, the Alcohol Craving Questionnaire (ACQ), and the Penn Alcohol
Craving Scale (PACS).”° Craving is defined by The Diagnostic and Statistical Manual of Mental Disorders, the 5th
version (DSM-V) as an intense desire or urge for the drug, which may occur at any moment, especially when one is
exposed to an environment where the alcohol previously was obtained or used;?' higher scores on all scales above
indicate a higher level of craving.

Database and Search Strategy

We systematically searched MEDLINE, Embase, Cochrane Central Register of Controlled Trials (CENTRAL), and APA
PsycArticles & PsycInfo via EBSCO Databases (published from inception to Apr. 2022). Searches terms about disorders
and interventions included alcoholism, alcohol dependence, alcohol addiction, alcohol use disorder, psychotherapy,
sensory art therapies, psychological techniques, etc., as either key terms or keywords, with publication types including
randomized controlled trial, controlled clinical trial, randomized, etc., published from inception (detailed retrievals are in
S4) to April 10th.
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Study Screening and Selection

According to the predefined inclusion criteria, two authors (H.C.and S.W.) separately reviewed the list of papers retrieved
through preliminarily screening titles and abstracts and full text with Endnote X7 to decide which could be included. Any
controversial points were resolved with discussion after an independent review of the list of papers by another author
(P.Z.).

Data Extraction and Management

Two authors (Y.W. and X.W.) separately extracted demographic data (country, diagnosis, criterion, comorbidity, outcome,
sample size, age, sex, arm, treatment location, level of education, occupational status, marital status, and special or
common population), and attempted to obtain the unpublished information necessary for the analysis from the original
author by email. If missing information could not be provided, partial publication data were not considered. Studies
excluded due to missing data were discussed with regard to their main characteristics to exclude possible biases.

Risk of Bias Assessment

Three authors (T.P. and Z.C. and P. Z.) separately assessed the quality of all reports using the Cochrane risk-of-bias tool
for randomized trials (RoB)*’ to evaluate study methodological rigor with low, high, or unclear risk of bias (ROB) ratings
for each domain. If there were conflicts, a fourth author provided guidance (L.L.) for consensus. To assess small-study
effects, funnel plots for meta-analyses including at least 10 trials of varying sizes were planned (when available).

GRADE Quality Assessment of Evidence

The evaluation system GRADE (Grade of Recommendations Assessment, Development and Evaluation) was used to
estimate the quality of direct, indirect, and network evidence. The direct evidence effect value and 95% CI are derived
from the pairwise comparison results, and the indirect evidence effect value and 95% CI are derived from the node-
splitting method. The network evidence comes from the meta-analysis results after fitting the consistency model.

Data Analysis Plan

Measures of Treatment Effect

Three main continuous variables were analyzed, in which PDA used the weighted mean difference (WMD) as the effect
size (ES); Cohen’s d method*® was used to eliminate the influence of nonuniform dimensions of DDD and craving
change. The closest estimation points to the post-last-treatment were considered. The ES of PDA was computed so that
a positive value indicated a favorable outcome (ie, abstinence improvement), while changes in DDD and in craving were
computed so that a negative value indicated a favorable outcome (ie, reduction of alcohol consumption and craving).
Data based on the intention-to-treat (ITT) sample or modified sample were preferred over data based on completers for
all analyses.

Pairwise Meta-Analysis

Direct pairwise meta-analysis (DMA) was conducted by Review Manager Version 5.0. for continuous outcomes. The
MD was used to assess the effects on PDA of treatment and standardized mean difference (SMD) was used to assess the
effects on DDD and craving change. The percentage of variability across trials was estimated with the I? statistic if
attributable to heterogeneity beyond chance, which was deemed significant when P<0.05 or I*>50%. The random-effects
model was also considered, although the data were pooled with the fixed-effects model to ensure model robustness in the
case of significant heterogeneity.

Network Meta-Analysis

Frequentist NMA® was conducted using Stata 14 taking all indirect comparisons into account. The agreement between
direct and indirect evidence was assessed using a node-splitting analysis to test consistency.’’*' For any group of
interventions included in the closed loop, the results were categorized into direct and indirect comparisons, and the
difference was calculated and tested for statistical significance. If P>0.05, they exhibit consistency; otherwise
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inconsistency. If there was no inconsistency, a consistency model to show which psychotherapy was the most effective
was used to produce rank probability plots, data expressed in form of MD or SMD with 95% CI. When there is
inconsistency, the source will be discussed. If inconsistency could not be explained, the indirect evidence is unreliable.

Additional Analysis

This study supplemented a network comparison of intervention compliance to assess the patient’s ability to adhere to
a specific intervention, using the risk ratio (RR) as the ES. Separate meta-analyses by intervention type (psychotherapies
alone or combined) or time point (short-, medium-, and long-term) were planned to assess the robustness of the results;
sensitivity analyses were planned that excluded studies with high ROBs; however, these were not completed owing to
sparsity of data.

Results

Search results

The search produced 12,937 papers after 3728 duplicates were removed, of which 12,313 were excluded after
preliminary screening. After the full-text screening, data were included from 34 independent studies (Table S5) for the
qualitative systematic review of the 624 papers in the remaining pool (Figure 1).

Study Characteristics

The data pool for systematic analysis included 2646 individuals (34 RCTs) and for loop included 1928 (23 RCTs),
covering: 9 countries and regions; 1981 males, 896 females and 1 transgender; 895 unmarried; 768 unemployed; 1910
outpatients. The mean age was 44.48+11.28 years and the mean education years was 13.61+3.00 years. The psychothera-
pies (used alone) involved CBT, MT, CT, Supportive psychotherapy (SP), Twelve-step facilitation (TSF), MET, CBM,
Affect regulation training (ART), Exposure therapy (ET), Relapse prevention (RP), Mindfulness-oriented therapy
(MOT), Relaxation therapy (RT), Brief counseling (BC), and Visual Short-Time Neurofeedback (VSTN), while psy-
chotherapies (combination) involved naltrexone + CBT, naltrexone + MET, naltrexone + BC, fluoxetine + CBT,
naltrexone + ET, sertraline + CBT, baclofen + CBT, MET + CT, MT + RP, TSF + CT, CBT + ET, and CBT + SP
(details in Figure S5 and Table S5). The common control treatments are Treatment as usual (TAU), placebo (PLC), TAU
+ PLC, etc. The brief description of the psychotherapies in this study was listed in S3.

Risk of Bias Within Studies

Briefly, as the Supplementary File presents, 14.71% of the included trials were considered low risk, 66.67% were

considered unclear risk, and 20.59% were considered high risk (Figure S6A). The unclear ROBs were mainly concen-
trated in the randomization, allocation concealment, and blinding to therapists and patients, while the high ROBs existed
from the implementation to the reporting stage (Figure S6B, details listed in Table S6).

Pairwise Meta-Analysis

Table S7 presents the results of the pairwise meta-analysis and heterogeneity estimates. CBT (MD 30.72, 95% CI 23.63
to 37.81, GRADE high certainty) and MT (8.83, 95% CI 0.30 to 11.36, high certainty) were more efficacious than TAU
for PDA but were not pooled because of the single trials. TAU+SP was more efficacious than TAU alone for the change
in DDD (pooled SMD —0.57, 95% CI —0.91 to —0.24, 12=0%, high certainty). No difference was found between other
direct comparisons.

Network Geometry and Synthesis of Results
The ranking probabilities and surface under the cumulative ranking curve (SUCRA) values are presented in Figure S8A-C
and Table S8A—C for the three following outcomes.

The results of PDA were available for 22 arms (780 participants), including all 12 active interventions and TAU
(Figure 2). With TAU as reference, the top nine interventions most likely to be accepted were as follows: MET+CT
(47.2%), CT (44.8%), CBT (36.6%), RT (25.9%), TSF+CT (24.8%), TAU+CBT (39.4%), MT+RP (43.6%), MT
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Records identified through Additional records identified
Identidication database searching through other sources
(n=16665) (n=0)

I |
v

Records after duplicates

(;i'?ggg‘;) Records excluded(n=12313):

Screening Not target participants(n=10082)
Improper interventions(n=809)
Irrelevant outcomes(n=290)

Records screened Animal experiments(n=11)
(n=624) protocol(n=151)
book(n=3)

Conference(n=0)
Dissertation(n=0)
Others not RCT(n=967)

Full-text articles excluded with
reasons(n=590):

Y Duplicate cohorts(n=1)
improper participants(n=426)
Not target interventions(n=30)

Full-text articles assessed
for eligibility

T 2 Not target outcomes(n=41)
Eligibility (n=34) Imconplete statistics(n=32)
Protocol(n=4)
Others not RCT(n=44)
Missing(n=12)

Studies included in
qualitative synthesis
(n=34)

Included l

Studies included in
network
meta-analysis
(n=23)

Figure | Flowchart of study selection.

(40.3%), and SP (34%), followed by TAU (50.7%). Among the SUCRA mean rankings, MET, MT, CT, TSF+CT, SP, RT,
TAU+CBT, and MT+RP were ranked 1.9, 1.9, 3.0, 4.0, 4.6, 6.8, 7.0, and 7.4, respectively. Among these interventions,
MET (MD 35.44, 95% CI 11.78 to 59.09, GRADE high certainty), CT (28.89, 95% CI 13.42 to 44.36, moderate
certainty), TSF+CT (25.64, 95% CI 0.44 to 50.83, low certainty), MET+CT (35.24, 95% CI 15.16 to 55.32, very low
certainty) and SP (21.79, 95% CI 4.14 to 39.44, very low certainty) were significantly different compared with TAU.
Further details were shown in Figure 3 and Table 14, and Figure S9Aa—c.

In terms of changes in DDD, available for 28 treatment arms (1121 participants), all 11 active and 3 control
interventions (naltrexone+TAU, TAU, TAU+PLC) were included (Figure S10A). The top four most likely to be accepted
were naltrexone+MET (55.4%), naltrexone+CBT (37.8%), PLC+MET (16.5%), and PLC+CBT (18.7%). Among the
SUCRA rankings, naltrexone+MET, sertraline+CBT, and naltrexone+CBT were ranked 2.6, 5.1, and 5.2, respectively.
The results of the NMA indicate that no treatment showed a significantly better effect than TAU or TAU plus PLC on the
change in DDD (Figure S9Ba—c), and (d)). All of the significant evidence from active intervention comparisons were
with low certainty (Figure S11B and Table S12A).
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MT+RP
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‘\' TSF
TAU TAU+CBT

Figure 2 Network plot of PDA.
Notes: The node size is proportional to the number of participants randomised to each treatment, while the line width is proportional to the number of RCTs comparing
each pair of treatments.

2
RT

For changes in craving, available for 12 treatment arms (259 participants), all 4 active interventions and 2 controls
(TAU and TAU+PLC)) were included (Figure S10B). TAU+PLC (67.5%) had the highest probability of being best
accepted, followed by TAU+SP (44%) and TAU+CBT (40.6%). Among the SUCRA rankings, TAU+PLC, TAU+SP,
TAU+CBT, CBT, and TAU+VSTN were ranked 1.4, 2.4, 2.8, 4.0, and 5.1, respectively, and TAU was the lowest (5.3).
No treatment showed a significantly better effect than TAU or TAU plus PLC (Figure S11C and Table S12B). Other
details were shown in Figure S9Ca—d).

In addition, the compliance of the active interventions also did not show better evidence than TAU in Figure 3 (12

articles included).

Inconsistency
No statistically significant inconsistency were provided by fitting the node-splitting model (P= 0.053 to 0.990) or the
global inconsistency model (PDA: P = 0.1688, change of DDD: P = 0.6312, and change of craving: P = 0.0532). Details
were listed in S13.

Small-Study Effects
For the publication bias of these three outcome indicators, due to the big number of types of psychological intervention
comparisons but the small number of studies in each type, although it can be seen from S14 that both positive and
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Outcome Compliance rates
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37.06 37.26 30.72 27.46 23.62 9.73 8.82 10.50 1.82 Naltrexone 355 247 1.03 1.07 1.26 1.49
(22.42,51.70) (18.01,56.51) (23.62,37.81) (6.35,48.58) (12.55,34.68) (0.73,18.74) (0.29,17.36) (-4.46,25.46) (-11.92,15.57) +TAU (0.97,13.04)  (0.56,8.49)  (0.58,1.85)  (0.59,1.92)  (0.413.89)  (0.47,4.72)
43.56 43.76 37.22 33.96 30.12 16.23 15.32 17.00 8.82 6.50 e 061 029 0.30 035 0.42
(25.82,61.30) (22.06,65.47) (24.94,49.49) (10.59,57.33) (15.18,45.05) (2.76,29.70) (2.16,28.49) (-1.00,35.00) (-8.69,25.34) (-3.52,16.52) - (0.17,2.46)  (0.08,1.07)  (0.09,0.96)  (0.13,0.96)  (0.23,0.76)
44.06 44.26 37.72 34.46 30.61 16.73 15.82 17.50 8.82 7.00 0.50 0.48 0.49 0.58 0.68
(25.68,62.44) (22.03,66.49) (24.53,50.90) (10.60,58.32) (14.93,46.30) (2.43,31.04) (1.81,20.84) (-1.14,36.13) (-8.86,26.50) (-4.12,18.12) (-12.15,13.15) - (0.12,1.85)  (0.14,1.68)  (0.20,1.70)  (0.23,2.07)
55.20 55.40 48.86 45.60 41.75 27.87 26.96 28.64 19.96 18.14 11.64 11.14 1.03 1.22 1.44
(31.03,79.38) (28.18,82.62) (28.35,69.36) (17.04,74.17) (19.56,63.95) (6.63.49.12) (5.92,48.01) (4.27,53.01) (-3.68,43.61) (-1.10,37.38) (-8.53,31.81) (-4.56,26.84) e (0.57,1.85)  (0.39,3.76)  (0.45,4.56)
o . . . o o . . _ o . . . 1.18 1.39
(0.453.09)  (0.52,3.77)
TAU+PLC
1.18
- - - - - - - - - - - - - - (0.53,2.63)
TAU+SP
— _ — _ _ — - _ — _ — — _ — - Naltrexone
+CBT

Figure 3 Network meta-ananlysis of PDA. Note: Effect sizes of PDA and compliance rates are represented by summary MDs and RRs respectively, and the 95% Cls of them.
For the lower triangle (PDA), values greater than O favor the interventions in the corresponding column, whereas values lower than 0 favor the interventions in the
corresponding row. For the upper triangle (compliance rates), collected from the included studies with clear information on treatment compliance (a total of 12 articles),
values greater than | favor the interventions in the corresponding column, whereas values lower than | favor the interventions in the corresponding row.

negative reports occurred in the comparison network of PDA, it is still difficult to identify whether there is a small study
effect in the comparative study of each pair of psychotherapies (Other details were in S14).

Discussion

Overview of Result

According to this systematic review and NMA, in terms of improving PDA, our findings provided further clarification
about the abstinence efficacy of MET and CT protocols, which was significantly better than the efficacy of TAU with
relatively higher evidence quality. Among the active interventions for PDA with high or moderate certainty comparisons,
the four psychotherapies (MET, CT, MT, and RT) showed better effects than ART, CBT, and TSF, while MET and CT
showed better effects than MT and RT, which suggests MET and CT as prior considerations in abstinence improvement.
Additionally, TAU+SP was more efficacious than TAU for changing DDD in the high-quality direct comparison,
although they had no other connection in the evidence network.

Comparison with Prior Studies

In the past, few systematic reviews have quantitatively presented the abstinence effect of MET on patients with AUD.
Previous studies have shown that MET has an insignificant pooled ES in terms of alcohol consumption;'® however,
regarding current network analysis, the potential for abstinence improvement of MET was revealed in this study. The
latest RCT suggested that MI can reduce alcohol use by enhancing motivation and self-efficacy;** additionally, helping
patients resolve social stress is also one of the possible mechanisms for improving abstinence ability.*

The results of some previous meta-analyses are similar to the network of CT in improving PDA in this study. The use
of CT in the acute posttreatment of AD was strongly recommended in some guidelines.>* There is an interaction causing
a vicious circle between alcoholism and family relationships.®® Therefore, detecting dysfunctional interaction patterns in
family relationships contributes to obtaining alternative relationships. As a previous meta-analysis generally showed, CT
is superior to more typical individual-based treatment for married or cohabiting to deal with AD."*

This study provided direct evidence of PDA evaluation for CBT rather than constituting network evidence. For
improving PDA, it can be seen from the ranking probability that CBT is better than TAU, but there is no significant
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Table | Estimates of Effect and Quality Ratings for Comparison of Psychotherapies for PDA (Significant Network Effect Between Active Therapy and TAU)

Comparison

Direct Evidence

Indirect Evidence

Network Meta-Ananlysis

SMD (95% CI)

MD (95% Cl)

Quality of Evidence

SMD (95% CI)

MD (95% CI)

Quality of Evidence

SMD (95% CI)

MD (95% CI)

Quality of Evidence

Significant network effect with

high and moderate certainty (Active therapy vs TAU)

MET vs TAU -0.27 (-0.69, 0.16) | —6.5 (—16.52, 3.52) High® 0.58 (—123.51, 124.67)* 17.37 (-4258.773, 4293.51)* High —2.43 (-3.82, —1.04) | 35.44 (11.78, 59.09) High
cT vs TAU - - - —2.23 (-3.56, —0.90) 28.89 (13.42, 44.36) Moderate” —2.23 (-3.56, —0.90) | 28.89 (13.42, 44.36) Moderate
Significant network effect with low and very low certainty (Active therapy vs TAU)

MET+CT vs TAU - - - —2.44 (-3.91, -0.9¢) 35.24 (15.16, 55.32) Very Low! —2.44 (-3.91, -0.96) | 35.24 (15.16, 55.32) Very low
TSF+CT vs TAU = - - 0.80 (—0.25, 1.84) 25.64 (0.44, 50.83) Low! 0.80 (—0.25, 1.84) 25.64 (0.44, 50.83) Low
SP vs TAU - - - —1.65 (-3.14, -0.15) 21.79 (4.14, 39.44) Very Low! —1.65 (-3.14, -0.15) 21.79 (4.14, 39.44) Very low

Notes: “Imprecise; *Severe
network.

imprecise; "Direct evidence with medium quality;

Abbreviations: TAU, treatment as usual; SP, supportive psychotherapy; MET, motivation enhancement therapy; TSF, twelve-step facilitation; CT, couple therapy.

¥Direct evidence with low or very low quality; “Limitations of research design; TNot estimable because the treatment was not included in the evidence
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Table 2 Estimates of Effect and Quality Ratings for Comparison of Psychotherapies for PDA (Significant Network Effect Between Active Therapy and Active Therapy)

Comparison Direct Evidence Indirect Evidence Network Meta-Ananlysis

SMD (95% CI) MD (95% CI) Quality of Evidence SMD (95% CI) MD (95% CI) Quality of Evidence SMD (95% CI) MD (95% CI) Quality of Evidence
Significant network effect with high and moderate certainty (Active therapy vs Active therapy)
MET vs CBT - - - —3.56 (—4.77, —2.36) 55.40 (28.18, 82.62) High —3.56 (—4.77, —2.36) | 55.40 (28.18, 82.62) High
MT vs CBT - - - —0.36 (—1.00, 0.29) 27.87 (6.63, 49.12) High 0.36 (-0.29, 1.00) 27.87 (6.63, 49.12) High
MET vs TSF 0.02 (—0.41, 0.45) 0.50 (—12.15, 13.15) High* —-0.81 (—124.90, 123.28)* | —23.37 (—4041.03, 4087.76)* High —0.34 (-0.85, 0.17) 44.26 (22.03, 66.49) High
MT vs TSF - - - 2.87 (1.65, 4.08) 16.73 (2.43, 31.04) High 2.87 (1.65, 4.08) 16.73 (2.43, 31.04) High
MET vs MT - - - —-3.21 (—4.31, -2.11) 27.53 (6.28, 48.78) High -3.21 (-4.31, -2.11) 27.53 (6.28, 48.78) High
CcT vs CBT 0.20 (-0.21, 0.61) 6.35 (—6.46, 19.16) Moderate™* - No estimablet —3.36 (—4.50, —2.23) | 48.86 (28.35, 69.36) Moderate
TAU+CBT vs CBT - - - —0.85 (—1.59, -0.11) 28.64 (4.27, 53.01) Moderate” —0.85 (—1.59, -0.11) 28.64 (4.27, 53.01) Moderate
RT vs CBT —0.58 (—1.27,0.10) | —7.10 (—15.60, 1.40) Moderate™* - - No estimablet —1.36 (—2.45, -0.28) 26.96 (5.92, 48.01) Moderate
ART vs CBT - - - —0.60 (—1.25, 0.04) 18.14 (1.10, 37.38) Moderate” —0.60 (—1.25, 0.04) 18.14 (1.10, 37.38) Moderate
CcT vs TSF - - - —0.14 (-0.80, 0.51) 37.72(24.53, 50.90) Moderate” —0.14 (-0.80, 0.51) 37.72 (24.53, 50.90) Moderate
RT vs TSF - - - 1.86 (0.43, 3.29) 15.82 (1.81, 29.84) Moderate” 1.86 (0.43, 3.29) 15.82 (1.81, 29.84) Moderate
MET vs ART - - - —2.96 (—3.98, —1.95) 37.26 (18.01, 56.51) Moderate” —2.96 (-3.98, —1.95) 37.26 (18.01, 56.51) Moderate
CcT vs ART - - - —2.76 (-3.69, —1.83) 30.72 (23.62, 37.81) Moderate” —2.76 (-3.69, —1.83) 30.72 (23.62, 37.81) Moderate
MT vs ART - - - 0.25 (-0.18, 0.67) 9.73 (0.73, 18.74) Moderate” 0.25 (-0.18, 0.67) 9.73 (0.73, 18.74) Moderate
RT vs ART - - - —0.76 (—1.63, 0.11) 8.82 (0.29, 17.36) Moderate” —0.76 (—1.63, 0.11) 8.82 (0.29, 17.36) Moderate
MET vs RT - - - —2.20 (—3.54, —0.86) 28.44 (7.38, 49.50) Moderate” —2.20 (-3.54, —0.86) 28.44 (7.38, 49.50) Moderate
CcT vs RT - - - —2.00 (-3.28, -0.73) 21.89 (10.80, 32.99) Moderate” —2.00 (-3.28, -0.73) | 21.89 (10.80, 32.99) Moderate
MET vs TAU+CBT - - - —2.71 (-3.79, —1.64) 26.76 (2.38, 51.14) Moderate” —2.71 (-3.79, —1.64) 26.76 (2.38, 51.14) Moderate
CcT vs TAU+CBT - - - -2.51 (-3.51, -1.52) 20.22 (3.66, 36.77) Moderate” —-2.51 (-3.51, -1.52) 20.22 (3.66, 36.77) Moderate
CcT vs MT - - - -3.01 (—4.03, -1.99) 20.98 (9.52, 32.44) Moderate” -3.01 (—4.03, -1.99) 20.98 (9.52, 32.44) Moderate

(Continued)
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Table 2 (Continued).

Direct Evidence

Indirect Evidence

Network Meta-Ananlysis

MD (95% CI)

Quality of Evidence

SMD (95% CI)

MD (95% CI)

Quality of Evidence

SMD (95% CI)

MD (95% CI)

Quality of Evidence

~091 (-3.78, 1.96)

Very Lowd

Comparison

SMD (95% CI)
Significant network effect with low and very low certainty (Active therapy vs Active therapy)
TSF+CT vs TSF -
TSF+CT vs CBT -
TSF+CT vs ART -
MET+CT vs CBT -
SP vs CBT -
MET+CT vs TSF -
SP vs TSF -
MET vs MT+RP -
MET+CT vs MT+RP -
CcT vs MT+RP -
TSF+CT vs MT+RP -
SP vs MT+RP -
MT vs MT+RP —0.16 (-0.67, 0.35)
RT vs MT+RP -
MET+CT vs ART -
SP vs ART -
RT vs MET+CT -
MET+CT vs MT -
MET+CT vs TAU+CBT -
SP vs RT -

289 (1.67, 4.10)
~0.34 (-0.81, 0.14)
027 (-0.17, 0.70)

~3.57 (-4.87, -2.27)

~278 (-4.10, —1.46)
~0.35 (-0.86, 0.16)
0.44 (-0.50, 1.39)

204 (0.61, 3.47)
~2.05 (-3.57, -0.53)
~1.84 (-3.22, -0.47)

119 (0.08, 2.29)

~1.26 (-2.79, 0.27)
0.16 (-0.35, 0.67)

~2.97 (~4.10, 1.84)

~2.18 (-3.33, -1.03)

221 (0.78, 3.64)

-321 (-4.42, -2.01)

~272 (-391, -153)
~1.42 (-2.87, 0.03)

34.46 (10.60, 58.32)
45.60 (17.04, 74.17)
27.46 (6.35, 48.58)
55.20 (31.03, 79.38)
41.75 (19.56, 63.95)
44,06 (25.68, 62.44)
30.61 (14.93, 46.30)
43.76 (22.06, 65.47)
43.56 (25.82, 61.30)
37.22 (24.94, 49.49)
33.96 (10.59, 57.33)
30.12 (15.18, 45.05)
15.32 (2.16, 28.49)
37.06 (2242, 51.70
23.62 (12.55, 34.68
2824 (11.30, 45.18
2733 (10.14, 4451
26.56 (5.64, 47.49)
14.79 (0.82, 28.77)

( )
( )
( )
( )

§

Low?
Low§
Low§
Very Low’
Very Low
Very Low’

Very Low

§
$
§
$
Very Low!
Very Low!
Very Low!
Very Low§
Very Low’
No estimablet
Very Low!
Very Low:

Very Low

Very Low’

$
§
Very Low!
$
Very Low!

$

Very Low’

2.89 (1.67, 4.10)
~0.34 (-0.81, 0.14)
027 (-0.17, 0.70)

~3.57 (-4.87, -2.27)

~278 (-4.10, —1.46)
~0.35 (-0.86, 0.16)
0.44 (-0.50, 1.39)

~2.04 (-3.47, -061)

~2.05 (-3.57, -0.53)

~1.84 (-3.22, -0.47)

119 (0.08, 2.29)
~1.26 (-2.79, 0.27)
117 (0.07, 2.27)
0.16 (-0.35, 0.67)
~2.97 (~4.10, —1.84)
~2.18 (-3.33, -1.03)
221 (0.78, 3.64)

-321 (-4.42, -201)

~272 (-391, -153)
~1.42 (-2.87, 0.03)

(-
-
-
-

34.46 (10.60, 58.32)
45.60 (17.04, 74.17)
27.46 (6.35, 48.58)
55.20 (31.03, 79.38)
41.75 (19.56, 63.95)
44.06 (25.68, 62.44)
30.61 (14.93, 46.30)
43.76 (22.06, 65.47)
43.56 (25.82, 61.30)
37.22 (24.94, 49.49)
33.96 (10.59, 57.33)
30.12 (15.18, 45.05)
16.23 (2.76, 29.70)
15.32 (2.16, 28.49)
37.06 (22.42, 51.70)
23.62 (12.55, 34.68)
28.24 (11.30, 45.18)
27.33 (10.14, 44.51)
26.56 (5.64, 47.49)
14.79 (0.82, 28.77)

Very low
Very low
Very low
Very low
Very low
Very low
Very low
Very low
Very low
Very low
Very low
Very low
Very low
Very low
Very low
Very low

Very low

Notes: #Imprecise;
network.

*Severe imprecise; "Direct evidence with medium quality; ¥Direct evidence with low or very low quality; “Limitations of research design; Not estimable because the treatment was not included in the evidence

Abbreviations: TAU, treatment as usual; SP, supportive psychotherapy; CBT, cognitive behavioral therapy; MET, motivation enhancement therapy; TSF, twelve-step facilitation; RT, relaxation therapy; ART, affect regulation training; MT,
marital therapy; CT, couple therapy; RP, relapse prevention.
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Table 3 Estimates of Effect and Quality Ratings for Comparison of Psychotherapies for PDA (Insignificant Network Effect Between Active Therapy and TAU)

Comparison

Direct Evidence

Indirect Evidence

Network Meta-Ananlysis

SMD (95% CI)

MD (95% CI)

Quality of Evidence

SMD (95% CI)

MD (95% CI)

Quality of Evidence

SMD (95% CI)

MD (95% CI)

Quality of Evidence

Insignificant network effect with high and moderate certainty (Active therapy vs TAU)

MT vs TAU 076 (-0.11, 1.64) 8.83 (0.30, 11.36) High'* - - No estimable 0.78 (-0.26, 1.82) 791 (-3.25, 19.07) High
TSF vs TAU —0.28 (—0.71, 0.16) [ —7.00 (-18.12, 4.12) High* 0.15 (-61.87, 62.17)* | 4.93 (—2028.77, 2038.64)* High —2.09 (-3.57, -0.61) —8.82 (—26.50, 8.86) High
CBT vs TAU 276 (1.83, 3.69) 30.72 (23.63, 37.81) High”* - - No estimable 113 (-0.02, 2.28) ~19.96 (-43.61, 3.68) High
TAU+CBT vs TAU 0.25 (-0.11, 0.61) 10.50 (—4.46, 25.46) Moderate™* - - No estimable’ 0.28 (-0.73, 1.30) 8.68 (—11.64, 28.99) Moderate
RT vs TAU - - - —0.23 (-0.60, 0.14) 7.00 (-3.78, 17.78) Moderate” —0.23 (-0.60, 0.14) 7.00 (-3.78, 17.78) Moderate
ART vs TAU - - - 0.53 (-0.42, 1.48) —1.82 (—15.57, 11.92) Moderate” 0.53 (-0.42, 1.48) —1.82 (—15.57, 11.92) Moderate
Insignificant network effect with low and very low certainty (Active therapy vs TAU)

MT+RP vs TAU - - - ~039 (-1.02, 0.24) ~8.32 (~25.34, 8.69) Very Low! ~039 (-1.02,024) | -8.32 (~25.34, 8.69) Very low

Notes: “Imprecise; *Severe imprecise; "Direct evidence with medium quality; ¥Direct evidence with low or very low quality; “Limitations of research design; "Not estimable because the treatment was not included in the evidence

network.

Abbreviations: TAU, treatment as usual; CBT, cognitive behavioral therapy; TSF, twelve-step facilitation; RT, relaxation therapy; ART, affect regulation training; MT, marital therapy; RP, relapse prevention.
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Table 4 Estimates of Effect and Quality Ratings for Comparison of Psychotherapies for PDA (Insignificant Network Effect Between Active Therapy and Active Therapy)

Comparison

Direct Evidence

Indirect Evidence

Network Meta-Ananlysis

SMD (95% ClI)

MD (95% CI)

Quality of Evidence

SMD (95% ClI)

MD (95% CI)

Quality of Evidence

SMD (95% CI)

MD (95% CI)

Quality of Evidence

Insignificant network effect with high and

moderate certainty (Active therapy vs Active therapy)

TSF vs CBT - - - —3.22 (-4.53,-1.92) 11.14 (-4.56, 26.84) High —3.22 (-4.53,-1.92) 11.14 (-4.56, 26.84) High
MT vs RT - - - 101 (0.04, 1.98) 091 (-1.96, 3.78) Moderate” 1.01 (0.04, 1.98) 091 (-1.96, 3.78) High
TAU+CBT vs TSF - - - 2.37 (1.18, 3.56) 17.50 (~1.14, 36.13) Moderate” 2.37 (1.18, 3.56) 17.50 (~1.14, 36.13) Moderate
ART vs TSF ~0.34 (-0.81,0.14) | —11.14 (-26.84, 4.56) Moderate™* - - No estimable 262 (1.48, 3.76) 7.00 (—4.12, 18.12) Moderate
TAU+CBT vs ART - - - -0.25 (-0.61, 0.11) 10.50 (—4.46, 25.46) Moderate” —0.25 (-0.61, 0.11) 10.50 (—4.46, 25.46) Moderate
MET vs CT - - - -0.20 (-0.61, 0.21) 6.55 (—11.35, 24.44) Moderate" ~0.20 (-0.61,021) | 655 (~11.35,24.44) Moderate
TAU+CBT vs RT - - - 051 (-0.43, 1.46) 1.68 (—15.54, 18.89) Moderate” 0.51 (—0.43, 1.46) 1.68 (—15.54, 18.89) Moderate
TAU+CBT vs MT - - - ~0.50 (~1.05, 0.06) 0.77 (~16.69, 18.22) Moderate" ~0.50 (~1.05,0.06) | 0.77 (~16.69, 18.22) Moderate
Insignificant network effect with low and very low certainty (Active therapy vs Active therapy)

TSF+CT vs RT - - - 1.03 (0.05, 2.00) 18.64 (—4.13, 41.41) Low! 1.03 (0.05, 2.00) 18.64 (—4.13, 41.41) Low
TSF+CT vs MT - - - 0.02 (-0.41, 0.45) 17.73 (-5.22, 40.68) Low! 0.02 (—0.41, 0.45) 17.73 (-5.22, 40.68) Low
TSF+CT vs TAU+CBT - - - 0.51 (-0.05, 1.08) 16.96 (-8.91, 42.84) Low! 0.51 (-0.05, 1.08) 16.96 (—8.91, 42.84) Low
MET vs TSF+CT - - - ~323 (-4.33, -2.12) 9.80 (~5.16, 24.76) Low! ~323(-433,-2.12) | 9.80 (-5.16, 24.76) Low
TAU+CBT vs MT+RP - - - 0.67 (-0.40, 1.75) 17.00 (—1.00, 35.00) Very Low! 0.67 (—0.40, 1.75) 17.00 (~1.00, 35.00) Very low
ART vs MT+RP - - - 092 (-0.09, 1.93) 650 (-3.52, 16.52) Very Low! 092 (~0.09, 1.93) 650 (~3.52, 16.52) Very low
SP vs MT —0.23 (-0.60, 0.14) -7.0 (-17.78, 3.78) Very Low!# - - No estimable’ —2.43 (-3.65, —1.20) 13.88 (-0.39, 28.15) Very low
MET vs SP - - - ~0.78 (~1.57, 0.01) 13.65 (—6.17, 33.46) Very Low? ~0.78 (-1.57,001) | 13.65 (-6.17, 33.46) Very low
MET+CT vs SP - - - ~0.79 (~1.73, 0.15) 13.45 (-1.92, 28.82) Very Low! ~0.79 (-1.73,0.15) | 13.45 (~1.92, 28.82) Very low
CcT vs SP - - - ~0.58 (~1.26, 0.10) 7.10 (~1.40, 15.60) Very Low! ~0.58 (~1.26, 0.10) 7.10 (~1.40, 15.60) Very low
TSF+CT vs SP - - - 245 (121, 3.68) 3.85 (-17.78, 25.47) Very Low! 245 (121, 3.68) 3.85 (~17.78, 25.47) Very low
SP vs TAU+CBT - - - —1.93 (-3.14, -0.72) 13.12 (-5.49, 31.72) Very Low! —1.93 (-3.14, -0.72) 13.12 (-5.49, 31.72) Very low
MT+RP vs CBT - - - ~152 (-2.72, -0.32) 11.64 (-8.53, 31.81) Very Low! ~1.52 (-272,-032) | I11.64 (-8.53,31381) Very low
MET+CT vs TSF+CT 0.33 (-0.18, 0.84) 9.8 (-5.16, 24.76) Very Low?# - - No estimable’ —3.23 (—4.45, -2.02) 9.60 (-5.61, 24.82) Very low
CcT vs TSF+CT 0.32 (-0.19, 0.83) 9.60 (5.62, 24.82) Low# 2.78 (—121.34, 126.90)* 77.68 (—3357.48, 3512.84)* Very Low! -3.03 (-4.06, —2.00) | 3.25 (-16.63, 23.14) Very Low
MET+CT vs CT 0.01 (-0.49, 0.51) 0.20 (-12.30, 12.70) Very Low!# —2.43 (—126.55, 121.69)* | —67.88 (—3509.95, 3374.19)* Very Low! —0.21 (—0.85, 0.44) 6.35 (—6.46, 19.15) Very low
MT+RP vs TSF - - - 170 (0.18, 3.22) 050 (~12.15, 13.15) Very Low? 1.70 (0.18, 3.22) 0.50 (~12.15, 13.15) Very low
MET vs MET+CT - - - 001 (-0.49, 0.51) 0.20 (-12.30, 12.70) Very Low! 001 (-0.49, 051) | 0.20 (~12.30, 12.70) Very low

Notes: “Imprecise; *Severe imprecise; "Direct evidence with medium quality; ¥Direct evidence with low or very low quality; “Limitations of research design; 'Not estimable because the treatment was not included in the evidence

network.

Abbreviations: TAU, treatment as usual; SP, supportive psychotherapy; CBT, cognitive behavioral therapy; MET, motivation enhancement therapy; TSF, twelve-step facilitation; ART, affect regulation training; MT, marital therapy; CT,

couple therapy; RP, relapse prevention.
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difference in the network; this contradiction may be attributable to the non-transferability. The results in this study are
similar to those in some recent related systematic reviews,'® which confirmed that CBT did not seem statistically better
than other specific evidence-based therapies, revealing a moderate effect declining with time compared with TAU.'%'-3
Moreover, network comparison also provides moderate-quality evidence for the superiority of ART to CBT, but the
comparison lacks direct evidence. Highlighting the role of emotion as an important treatment goal of AD,*’ one study
(study Walitzer 2015) in the loop showed that both ART and TSF significantly reduced alcohol-related consequences and
anger-related thoughts as well as increased abstinence and self-confidence, thus their application was urged in AD.>*
This study also found that TAU+SP showed a significant effect on the change in DDD with high certainty of direct
evidence. SP is rarely used independently, and its components are often used as a part of community conventional
treatment or other psychological therapies.*! It can be operated face-to-face and can also provide remote support (like
studies Agyapong 2012, Lucht 2014, O’Reilly 2019). Additionally, SP previously showed an effect on abstinence
improvement in AUD,* so it also needs to be treated as a kind of active and effective psychological intervention.

Strengths and Limitations of This Review

In terms of the strengths of this review, first, to ensure the designs of evidence-based evidence sources are rigorous and
similar enough, this study only included relevant RCTs, focused on the dependent component in AUD, and excluded
transient heavy drinking, and hazardous drinking implying risk prediction. Second, this study conducted GRADE
evaluations for direct, indirect, and network meta-analyses, which have not been done previously.

Regarding the limitations, the completion and conviction of the conclusion may be weakened by the following
aspects. First, some therapies included had few clinical studies and insufficient sample sizes for pooling or looping
analyses.*’ Second, the small number of included studies and the lack of severity stratification of results in some of the
studies did not facilitate the exploration of the association between severity and outcomes. Third, there was a lack of
rigorous reports on randomization methods, allocation concealment, and control of implementation bias. Fourth, due to
the influence of complex clinical factors and the limitations of the report content, the parameters of psychological
intervention are indeed insufficient to support the impact on the outcomes by the duration, which needs to be further
explored in clinical practice in the future. Furthermore, this article did not include multiple follow-up time points for
analyses due to the limited outcome designs of the eligible studies.

Implications for Clinical Practice and Further Research

The advantages of MET and CT were indicated for abstinence in AUDs in this meta-analysis. They are two alternative
psychotherapies on the primary care list of priorities to help persist in abstinence. However, at present, a comparison of
rehabilitation strategies through MET for patients in different periods of AUDs remains to be explored. This study also
shows some psychotherapies with significant efficacy but low or very low quality, requiring further research and
investment. The inevitability that two or more psychotherapies are combined better than a certain therapy alone also
needs to be further rigorously proven, and the stability of their long-term effects on AUD remains to be determined
further.

Conclusion

This NMA provides evidence of psychotherapies for AUDs drinking control improvement and suggests that MET and
CT may be the two preferred psychological options for primary care. Additionally, the preferred interventions for
improving PDA and DDD are different. There is still a need for higher-quality RCTs to strengthen the evidence network
and confirm the clinical benefits of other psychotherapies.

Abbreviations

ACQ, Alcohol Craving Questionnaire; ART, Affect regulation training; AUD, Alcohol use disorder; BC, Brief counsel-
ing; CBM, Cognitive bias modification; CBT, Cognitive behavioral therapy; CT, Couple therapy; DAQ, Desire for
Alcohol Questionnaire; DDD, Drinks per drinking day; DMA, Direct pairwise meta-analysis; DSM-V, Diagnostic and
Statistical Manual of Mental Disorders, the 5th version; ES, Effect size; ET, Exposure therapy; GRADE, Grade of
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Recommendations Assessment, Development and Evaluation; ITT, Intention-to-treat; MOT, Mindfulness-oriented ther-
apy; NMA, Network meta-analysis; OCDS, Obsessive-Compulsive Drinking Scale; PACS, Penn Alcohol Craving Scale;
PDA, Percentage of days abstinent; PLC, Placebo; RCT, Randomized controlled trial; ROB, Risk of bias; RP, Relapse
prevention; RR, Risk ratio; RT, Relaxation therapy; SMD, Standardized mean difference; SP, Supportive psychotherapy;
SUCRA, Surface under the cumulative ranking curve; TAU, Treatment as usual; TLFB, Timeline Followback Interview;
TSF, Twelve-step facilitation; VSTN, Visual Short-Time Neurofeedback; WMD, Weighted mean difference.
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