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Abstract 

Background  This study aimed to identify targeted interventions for the prevention and treatment of harmful alcohol 
use. Umbrella review methodology was used to summarise the effectiveness across a broad range of interventions, in 
order to identify which interventions should be considered for inclusion within universal health coverage schemes in 
low- and middle-income countries.

Methods and findings  We included systematic reviews with meta-analysis of randomised controlled trials (RCTs) 
on targeted interventions addressing alcohol use in harmful drinkers or individuals with alcohol use disorder. We only 
included outcomes related to alcohol consumption, heavy drinking, binge drinking, abstinence, or alcohol-attribut-
able accident, injury, morbidity or mortality. PubMed, Embase, PsycINFO, Cochrane Database of Systematic Reviews, 
and the International HTA Database were searched from inception to 3 September 2021. Risk of bias of reviews was 
assessed using the AMSTAR2 tool. After reviewing the abstracts of 9,167 articles, results were summarised narratively 
and certainty in the body of evidence for each intervention was assessed using GRADE. In total, 86 studies met the 
inclusion criteria, of which the majority reported outcomes for brief intervention (30 studies) or pharmacological 
interventions (29 studies). Overall, methodological quality of included studies was low.

Conclusions  For harmful drinking, brief interventions, cognitive behavioural therapy, and motivational interview-
ing showed a small effect, whereas mentoring in adolescents and children may have a significant long-term effect. 
For alcohol use disorder, social network approaches and acamprosate showed evidence of a significant and durable 
effect. More evidence is required on the effectiveness of gamma-hydroxybutyric acid (GHB), nalmefene, and que-
tiapine, as well as optimal combinations of pharmacological and psychosocial interventions. As an umbrella review, 
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we were unable to identify the extent to which variation between studies stemmed from differences in intervention 
delivery or variation between country contexts. Further research is required on applicability of findings across settings 
and best practice for implementation.

Funded by the Thai Health Promotion Foundation, grant number 61–00-1812.
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coverage

Introduction
Alcohol use is the leading risk factor for premature death 
and disability among adults aged 15–49  years globally, 
contributing to 2.8 million deaths in 2016 [1]. While 
targeted policies and interventions over the past decade 
have successfully reduced population-level alcohol con-
sumption in high-income countries, alcohol use contin-
ues to rise in low-income and middle-income countries 
(LMICs) [1, 2], contributing to a 5% increase in the num-
ber of disability-adjusted life years (DALYs) attribut-
able to alcohol use globally between 2007 and 2017 [3]. 
Risk of all-cause mortality and cancers has been shown 
to increase proportionately with alcohol consumption. 
Hence, without effective measures to curb its use, alcohol 
is likely to place an increasing burden on LMIC health 
systems [1].

Harmful alcohol use refers to people experiencing det-
rimental health and social consequences because of their 
drinking, which extends to the people around them and 
society as a whole [4], whereas alcohol use disorders 
represent a sub-set of harmful drinkers, who experience 
chronic relapsing brain disorder with an impaired abil-
ity to stop or control alcohol use despite adverse social, 
occupational, or health consequences [5]. At the popu-
lation level, there is a considerable body of evidence to 
suggest that alcohol taxation and pricing control are the 
most effective interventions to decrease alcohol con-
sumption and heavy drinking, and this finding appears 
to be consistent across geographies and socio-economic 
groups [6–8]. Such policies are long-term measures to 
prevent initiation of drinking and reduce alcohol con-
sumption, whereas short-term measures seek to reduce 
adverse health and social consequences among cur-
rent drinkers [6]. The effectiveness of many short-term 
measures is likely to be context-specific, especially when 
applied to LMICs with varying health systems and cul-
tural differences [9, 10]. This can present challenges for 
policymakers in interpreting the often conflicting body of 
evidence to identify which interventions to fund in their 
setting.

For countries with universal health coverage (UHC) 
schemes, policymakers must decide on the package of 
interventions to provide for harmful alcohol use. In many 

high-income countries, health technology assessment 
agencies employ horizon scanning to identify new tech-
nologies and treatments to provide to the population 
[11]. However, for LMICs with nascent UHC schemes 
or looking to improve the package of services provided 
under UHC, there may be a need to scope all avail-
able intervention options that are available and shortlist 
those that merit further evaluation for inclusion under 
UHC. Umbrella reviews, or overviews of systematic 
reviews, have a broader scope than individual systematic 
reviews or meta-analyses, and can therefore examine a 
broad range of interventions aligned with choices facing 
policymakers [12]. Moreover, umbrella reviews require 
fewer resources to conduct, compared with undertaking 
a series of systematic reviews for a clinical area, which 
makes umbrella reviews more feasible for informing pol-
icy choices in resource-constrained settings. In response 
to a request from the Thai Health Promotion Foundation 
to review effective interventions to address harmful alco-
hol use, we therefore employed an umbrella review meth-
odology to scope interventions that may warrant further 
assessment for inclusion or removal from the Thai uni-
versal health coverage scheme.

The aim of this review was to identify targeted inter-
ventions for the prevention and treatment of harmful 
alcohol use, and to summarise the evidence of their effec-
tiveness. We defined targeted interventions as those that 
were based on prior risk screening [13]. We had the fol-
lowing two research questions:

1.	 Which interventions are effective at reducing alcohol 
use among individuals identified as having, or being 
at risk of, harmful alcohol use?

2.	 Which interventions are effective for the treatment 
of alcohol use disorder?

Although the main purpose of this study was to inform 
policy in Thailand, we expect that our review will prove 
generalisable to other settings, especially as we explore 
umbrella review methodology as a pragmatic approach 
by which to shortlist interventions for further assess-
ment during the benefit package selection process in 
LMICs.
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Methods
We conducted an umbrella review, or review of sys-
tematic reviews. The protocol for this study was 
developed a priori, registered in the International Pro-
spective Register of Systematic Reviews (PROSPERO) 
(CRD42017083412) and published as a pre-print [14]. 
The study was developed following the Cochrane Hand-
book for Systematic Reviews of Interventions [15] and 
adheres to the Preferred Reporting Items for Overviews 
of Reviews (PRIOR) guideline (Supplement 1) [16] and 
PRISMA-S checklist for reporting literature searches 
(Supplement 2) [17].

Eligibility criteria and search strategy
We searched MEDLINE via PubMed, Embase, PsycINFO, 
Cochrane Database of Systematic Reviews, and the Inter-
national HTA Database from inception to 3 September 
2021. Search strategies for each database are provided 
in Supplement 3. No language restrictions were applied 
and no published search filters were used. We further 
searched the reference lists of identified studies.

We included articles that met the following criteria: 
(1) participants were identified as risky drinkers, harm-
ful/hazardous drinkers, or diagnosed with alcohol use 
disorder or dependency; (2) interventions were targeted 
interventions (i.e. based on prior risk screening [13]) and 
primarily intended to address alcohol use; (3) outcomes 
were related to alcohol consumption, heavy drinking, 
binge drinking, abstinence, or alcohol-attributable acci-
dent, injury, morbidity or mortality; (4) studies were 
systematic reviews with meta-analysis of randomised 
controlled trials (RCTs), for which the results from alco-
hol RCTs were presented separately and not combined 
with other interventions or study types. We chose to only 
include meta-analyses to facilitate comparison of quanti-
tative data across reviews (especially given the very broad 
scope of the study), and we restricted inclusion to RCTs 
to reduce risk of bias [18]. We excluded any articles that 
were universal preventive interventions, which are pro-
vided to everyone regardless of individual risk [13], and 
meta-analyses that either did not meet the criteria for a 
systematic review [19] or for which only one RCT was 
included in the analysis. We accepted any comparator or 
setting.

Selection and data extraction
Reviews retrieved from the database search were 
imported into Covidence (systematic review manage-
ment software). After removal of duplicates, articles were 
screened independently and in duplicate according to the 
eligibility criteria, first by title/abstract and then by full 
text. Eligibility criteria were piloted by all authors and 

refined before screening. Any conflicts were resolved by 
a third reviewer.

A data extraction form was developed in Excel and 
piloted by all authors before starting data extraction. 
One-third of papers were extracted independently in 
duplicate. Since there was good concordance among 
the articles extracted in duplicate, the remaining arti-
cles were extracted by a single reviewer and validated 
by a second reviewer. The data extraction form included 
citation details, purpose, eligibility criteria, meta-analy-
sis methods, summary of meta-analysis results (includ-
ing effect size, heterogeneity, publication bias, risk of 
bias), and main conclusions. Missing or unclear data 
were left blank.

Quality assessment
Methodological quality of included reviews was 
assessed using the A MeaSurement Tool to Assess sys-
tematic Reviews (AMSTAR) 2, which comprises 16 
domains and provides a rating from ‘High’ to ‘Critically 
low’ [20]. For each article, the domains of the AMSTAR 
2 tool were assessed independently by two reviewers, 
with conflict resolution by a third reviewer. Before car-
rying out the quality assessment, authors came to a 
consensus on the AMSTAR 2 domains that were con-
sidered critical/non-critical, in order to enhance con-
sistency in the final ratings across reviewers. Domains 
that were considered critical are highlighted in bold in 
Fig. 2 and comprise the following: protocol established 
a priori, comprehensive search strategy, excluded stud-
ies listed and justified, satisfactory technique to assess 
risk of bias (RoB), appropriate methods for meta-analy-
sis, RoB of individual studies discussed in results, pub-
lication bias investigated and discussed.

Synthesis of results
Outcomes from each meta-analysis were grouped by 
type of intervention (Table  1), using an adapted ver-
sion of the classification from the International Stand-
ards for the Treatment of Drug Use Disorders [21], and 
further stratified by population, comparator, and out-
come for narrative analysis. Risk of bias from primary 
studies was reported without re-assessment by study 
authors. Similarly, we reported discrepant data with-
out seeking to manage discrepant results and reported 
publication bias where assessed in the meta-analysis, 
but did not undertake additional analysis. Forest plots 
were not used to summarise results because of the 
heterogeneity in effect sizes, populations, methods 
to deliver interventions, and outcomes across stud-
ies. Overlap between studies was not assessed using 
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a citation matrix because the primary purpose of this 
review was intended to identify interventions for which 
there is evidence of an effect, and not to assess relative 
effectiveness of interventions. Certainty in the body of 
evidence for each intervention category was assessed 
using GRADE criteria modified for an umbrella review 
[22, 23].

Validation of results
To identify whether the umbrella review approach pro-
vided a comprehensive overview of the effectiveness 
of alcohol interventions, we compared our results with 
the National Institute for Health and Care Excellence 
(NICE) clinical guideline for harmful drinking and alco-
hol dependence in the United Kingdom [24]. We chose to 

Table 1  Classification of interventions within the scope of this review, adapted from the World Health Organization (WHO)/United 
Nations Office on Drugs and Crime (UNODC) International Standards for the Treatment of Drug Use Disorders [21]

Category Sub-category Definition

1 Screening, brief intervention and referral 1.1 Screening A brief process to identify indicators for the presence of 
alcohol use disorder

1.2 Brief intervention A structured therapy of short duration (typically 
5–30 min) with the aim of helping an individual cease or 
reduce their alcohol consumption

1.3 Referral to treatment Interventions to speed up or reduce drop-out during 
referral to treatment, in individuals assessed to have 
clinically significant harmful alcohol use

2 Psychosocial interventions 2.1 Cognitive behavioural therapy Patients are introduced to new coping skills and cogni-
tive strategies to replace maladaptive behavioural and 
thinking patterns

2.2 Contingency management Patients are given concrete rewards to reinforce positive 
behaviours, such as abstinence, treatment attendance, 
or compliance with medication

2.3 Community reinforcement approach Patients seek to modify the way in which they interact 
with their community in order to gain positive reinforce-
ment, for example through family interactions, healthy 
social activities, or employment

2.4 Motivational interviewing/ enhancement Patients increase their motivation to change a behav-
iour, through collaborative sessions with a clinician that 
recognise autonomy of the patient

2.5 Family-oriented treatment approach A collection of methods that utilise family relationships 
to positively influence the behaviour of an individual 
with alcohol use disorder. Families and caregivers may 
participate in and support the treatment process

2.6 Mutual help group Patients participate in groups that provide information, 
structured activities and peer support in a non-judge-
mental environment

3 Pharmacological interventions 3.1 Anticonvulsants e.g. carbamazepine, gabapentin, topiramate

3.2 Antidepressants e.g. sertraline, citalopram

3.3 Antipsychotics e.g. tiapride, cyametazine

3.4 Aversive agents e.g. disulfiram

3.5 Baclofen

3.6 Benzodiazepines e.g. diazepam, oxazepam, chlordiazepoxide

3.7 Acamprosate Glutamate antagonist

3.8 Opioid antagonist e.g. naltrexone, nalmefene

3.9 Other e.g. GHB (gamma hydroxybutyric acid), nitrous oxide

4 Treatment package 4.1 Psychosocial More than one psychosocial intervention administered 
over the same treatment period

4.2 Pharmacological More than one pharmacological intervention adminis-
tered over the same treatment period

4.3 Psychosocial and pharmacological A combination of psychosocial and pharmacological 
interventions administered over the same treatment 
period

5 Miscellaneous e.g. yoga, acupuncture, physical activity
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use a clinical guideline for comparison in order to cover 
the full scope of our umbrella review, whilst recognis-
ing that clinical practice guideline development follows a 
different process to our review, most notably by includ-
ing extensive stakeholder consultation with clinicians, 
patients, the public, and other groups. NICE was selected 
as an agency recognised for its methodological rigour. 
We additionally compared results against guidelines from 
Australia, Canada, Germany, and the USA (other coun-
tries with publicly available guidelines accompanied by 
evidence and evidence ratings for each recommendation) 
to verify whether the NICE guideline is similar to other 
countries [25–29].

Results
The following sections present the characteristics of 
included studies and assessment of methodological qual-
ity, followed by findings for each type of intervention and 
a comparison of findings with clinical practice guidelines.

Characteristics of included studies
The initial search yielded 9,167 articles, of which 1,413 
were duplicates. Following title and abstract screening, 

829 studies underwent full text review, yielding 86 studies 
for the review (Fig. 1). Most of the studies excluded dur-
ing title/abstract screening did not report on an interven-
tion primarily aimed at reducing or preventing alcohol 
use (Supplement 7). The characteristics of the included 
studies are detailed in Table 2 (with full details available 
in Supplement 4) and studies excluded during full text 
screening are listed in Supplement 5.

Almost all studies were direct meta-analyses, with only 
6 studies (7%) using network meta-analysis. Most reviews 
were on brief interventions (30 studies, 35%), followed by 
pharmacological interventions (29 studies, 34%), multiple 
interventions (14 studies, 16%), and psychosocial inter-
ventions (10 studies, 12%). There was additionally one 
study on each of the following: physical activity [100], 
bibliotherapy [99], and home visits during pregnancy 
[101]. A third of studies did not specify setting of the 
review. General practice or primary healthcare settings 
were the most common, at 14 studies (16%), followed by 
educational institutions (8 studies, 9%) and emergency 
departments (7 studies, 8%).

Fig. 1  PRISMA diagram of study selection process
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Quality assessment
The average AMSTAR rating of studies was low (Fig. 2). 
Among the 11 studies published before 2009, all but 
two were rated as very low quality. More than 80% stud-
ies were assessed as having included PICO compo-
nents (population, intervention, comparator, outcome), 
explained the selection of study designs, conducted data 
extraction in duplicate, selected appropriate methods for 
meta-analysis, and provided a satisfactory explanation of 
heterogeneity. However, 66 of 86 studies (77%) did not 
report funding sources of included studies. Less than half 
of studies reported a comprehensive search strategy or 
assessed the impact of risk of bias on the meta-analysis.

Screening, brief intervention, and referral to treatment 
(SBIRT) outcomes
From the review, 29 studies were identified for screen-
ing, brief intervention and referral to treatment and 1 
network meta-analysis considered the impact of brief 
intervention combined with other interventions (Tables 3 
and 4).

Eight studies reviewed the efficacy of brief interventions 
across all hazardous and harmful drinkers [30, 31, 33, 38, 
39, 46, 49, 115]. One high quality review of brief inter-
ventions totalling up to five sessions with total duration 
less than 60 min found a small but significant reduction 
across seven measures of alcohol consumption, heavy 
drinking, and binge drinking after a period of 12 months 
[46]. Five studies on interventions provided in primary 
care or general practice settings consistently found a sig-
nificant effect beyond 6 months follow-up, across heavy 
drinking (absolute risk reduction 10.5%, 95% CI 7.1% to 
13.9%) [30], frequency of hazardous drinkers (OR 1.6, 
95% CI 1.33, 1.93) [31], net change in ethanol consumed 
(OR -37.87, 95% CI -51.13 to -24.61) [33], and grams of 
alcohol consumed per week (MD -30.86, 95% CI -46.49 
to -15.23, at 12 months [38]. Among the studies on brief 
interventions delivered following opportunistic screening 
among non-treatment seeking drinkers in the emergency 
department, one found a significant reduction in grams 
of alcohol consumed per week (MD -18.21, 95% CI -26.71 
to -9.70 at 12 months), while the other found a very small 
effect on alcohol consumption up to 5  months (SMD 
-0.15, 95% CI -0.24, -0.07), at 6 months (SMD -0.10, 95% 
CI -0.17 to -0.02), and at 12  months follow-up (SMD 
-0.06, 95% CI -0.13 to 0.02), but not among trials specifi-
cally considering injury patients [39]. The single study on 
heavy users admitted to general hospital inpatient units 
reported a significant effect on self-reported alcohol con-
sumption at 6 months (WMD -69.43, 95% CI -128.14 to 
-10.72) and 9  months follow-up, but not at 12  months 
(WMD -33.62, 95% CI -82.27 to 15.03) and no effect 
for laboratory markers at either 6  months (WMD 7.00, 

95% CI -33.77 to 47.77) or 12 months follow-up (WMD 
-5.05, 95% CI -36.82 to 26.73) [49]. A study considering 
a single brief intervention delivered by primary health 
professionals and community professionals in LMICs 
found no significant effect on relative risk reduction at 
1–6 months (RR 0.93, 95% CI 0.77 to 1.12) or more than 
6 months follow-up (RR 0.88, 95% CI 0.73 to 1.06) [115]. 
Overall confidence in the evidence for brief interventions 
in hazardous and harmful drinkers was graded as low. 
Although the sample size in all studies was very large and 
most studies showed an effect over the mid-long term, 
methodological quality of RCTs and meta-analyses was 
low, two reviews identified publication bias (out of three 
studies reporting on publication bias), and there was high 
heterogeneity among RCTs in many of the reviews.

Among the studies considering effect on hazardous/
harmful drinking in specific sub-populations, a low-
quality meta-analysis among concurrent illicit drug 
users with a small total sample (170 participants) found 
no effect on alcohol use after 3 months (SMD 0.07, 95% 
CI -0.24 to 0.37) [64]. A study among military and veter-
ans did not identify a significant effect on self-reported 
alcohol consumption at 6–20  months, although confi-
dence intervals were very wide (WMD 0.16, 95% CI -0.88 
to 1.20, face-to-face delivery) [36]. However, a review 
encompassing different types of brief interventions deliv-
ered to pregnant women and mothers with alcohol prob-
lems (including single session motivational interview, 
computer-delivered screening and brief intervention, 
and self-help cognitive behavioural therapy) found a sig-
nificant effect when combining all interventions on absti-
nence in pregnant women (OR 2.31, 95% CI 1.61 to 3.32) 
and alcohol consumption among women with dependent 
children (SMD 0.20, 95% CI 0.02, 0.38) as compared with 
usual care [114]. Similarly, a review of group sessions 
and web-based follow-up delivered through the work-
place found a significant reduction in alcohol consump-
tion compared with usual care (MD -2.25, 95% CI -4.20 
to -0.30) [59].

Six studies considered brief interventions among ado-
lescents, students and young adults [34, 40, 41, 52, 55, 
102]. A high quality review of assessment and feedback 
among young people with at-risk drinking found a small 
but significant effect on alcohol consumption compared 
with no intervention at 0–6 months (SMD –0.17, 95% CI 
–0.27 to –0.08) and more than 6  months (SMD –0.17, 
95% CI –0.3- to –0.04), but there was no significant effect 
when compared with education [55]. The same review 
found a significant reduction in blood alcohol content 
at 0–6  months for feedback combined with moderation 
skills when compared with feedback alone (SMD -0.26, 
95% CI -0.49 to -0.03) [55]. Another study of adolescents 
in school or college facing negative consequences due to 
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Fig. 2  Quality assessment of included studies (AMSTAR2 rating)
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their alcohol use did not find a significant effect on alco-
hol consumption frequency in the short or intermediate 
term, nor on heavy drinking at 3–12  months follow-up 
(SMD -0.01, 95% CI -0.20 to 0.18) [34]. Conversely, 
studies in college/university students found a small but 
significant effect, for self-reported drinks per week at 
12  months follow-up (MD -1.50, 95% CI -3.24 to -0.29) 
[40], frequency of heavy drinking days after 3  months 
(MD 0.16, 95% CI 0.07 to 0.25) [102], and alcohol con-
sumption after 3–7  months (SMD 0.19, 95% CI 0.11 to 
0.27) [102]. Among the studies of social norms interven-
tions among university and college students, one high 
quality study found a small but significant effect across 
all delivery modes at more than 4 months follow-up for 
mean peak blood alcohol concentration (SMD -0.08, 95% 
CI -0.17 to 0.00) and drinks per week (SMD -0.08, 95% CI 
-0.12 to -0.05), although there was suspected publication 
bias [41]. Sub-group analyses for face-to-face and group 
feedback were not significant, aside from drinking days 
per week for face-to-face feedback. A low quality study 
across all modes of social influence interventions for any 
length of follow-up found a significant decrease across 
all outcomes of alcohol consumption (SMD 0.29, 95% CI 
0.22 to 0.37) but noted very high heterogeneity and pub-
lication bias [52]. The body of evidence for social norms 
interventions was downgraded to very low due to the 
presence of publication bias and small effect size.

Regarding length of the intervention, a single study 
considered minimal intervention, defined as lasting 
3–5 min, compared to control in hazardous drinkers and 
found no significant effect at 6–12 months (OR 0.95, 95% 
CI 0.72 to 1.25) [31]. Although the study found a sig-
nificant decrease in the frequency of hazardous drink-
ers for extended brief interventions after 6–12  months 
(OR 1.5, 95% CI 1.12 to 1.95), the effect was similar to 
the combined effect for brief intervention and extended 
brief intervention studies (OR 1.55, 95% CI 1.27 to 1.90) 
[31]. It should also be noted that the study defined an 
extended brief intervention as having reinforcement ses-
sions of 10–15  min, which overlaps with the definition 
of brief intervention in certain other studies [31, 38–40, 
46, 49]. Another study found a very small reduction for 
extended brief intervention (defined as either more than 
5 sessions or combined session durations totalling more 
than 60  min) in drinking days per week at 12  months 
follow-up, as compared to minimal or no intervention 
(MD -0.45, 95% CI -0.81 to -0.09), but no effect for binge 
drinking or quantity of alcohol consumption, or when 
compared with brief intervention [46]. A study compar-
ing multi-dose assessment and feedback with single dose 
assessment and feedback among at-risk young drink-
ers found a small reduction in alcohol consumption at 

0–6  months post-intervention (RR 0.84, 95% CI 0.78 to 
0.91) [55].

Among the studies considering a specific type of brief 
interview, three considered brief motivational inter-
viewing [9, 47, 58], three brief counselling [44, 51], one 
lay health-worker delivered interventions [115], and 
one brief interventions targeting multiple risk behav-
iours simultaneously [48]. All brief counselling inter-
ventions found a small but significant effect on drinks 
per week (MD -3.57, 95% CI -4.76 to -2.39, 12 months 
[44]; MD -1.59, 95% CI -2.15 to -1.03 [51]; MD 1.73, 
95% CI 0.03 to 3.5, 6–12  months [57]) and heavy 
drinking (risk difference 0.12, 95% CI 0.07 to 0.16, at 
12 months) [44]. Certainty in the evidence was graded 
as very low due to the presence of publication bias and 
very low AMSTAR rating of meta-analyses. For brief 
motivational interviews, one study in heavy drinkers 
found a large improvement in drinking moderation at 
6–12 months (OR 1.95, 95% CI 1.66 to 2.30) [58] and a 
study of motivational interviewing delivered to young 
people with alcohol problems in emergency care found 
a significant effect at 3–12  months (SMD -0.17, 95% 
CI -0.32 to -0.02) [47]. However, a study across LMICs 
(primarily South Africa and India) found no effect at 
3 months, 6 months, or 12 months across four different 
outcomes, except screening risk score after 3  months 
(SMD -0.34, 95% CI -0.67 to -0.01) [9]. There was 
very high heterogeneity for all of the outcomes based 
on more than 2 RCTs, suggesting significant variation 
in either context or how the intervention was deliv-
ered across RCTs. A review of lay health-worker led 
interventions in LMICs, including counselling, brief 
intervention, and brief motivational intervention, did 
find a significant improvement in screening score at 1 
to 6 months (SMD -0.22, 95% CI -0.32 to -0.11) [115]. 
Certainty in the evidence for brief motivational inter-
viewing was rated as very low due to very low AMSTAR 
ratings and inconsistency across both the meta-anal-
yses and the RCTs within each meta-analysis. A high 
quality review of interventions targeting multiple risk 
behaviours in people aged 0–18  years found no effect 
on alcohol consumption for individual level (OR 1.02, 
95% CI 0.80 to 1.31), family level (OR 0.83, 95% CI 0.47 
to 1.46), or school level (OR 0.73, 95% CI 0.52 to 1.03) 
interventions, or on binge drinking [48].

Two studies were identified that included individu-
als with alcohol dependency or AUD. One study assess-
ing injury-related deaths among individuals with alcohol 
dependency, abuse, or hazardous use found no signifi-
cant effect (RR 0.65, 95% CI 0.21 to 2.00) [105]. One net-
work meta-analysis on the effect of brief interventions on 
abstinence among individuals with AUD found no effect 
during treatment (OR 0.81, 95% CI 0.59 to 1.12) or after 
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treatment (OR 0.76, 95% CI 0.46 to 1.22) [107]. The same 
study found that brief interventions in combination with 
either pharmacological interventions or psychological 
interventions had a lower probability of abstinence than 
pharmacological interventions. The certainty of evidence 
for brief interventions targeting AUD, either alone or 
in combination, was rated as very low due to low study 
quality and imprecision.

Psychosocial intervention outcomes
A total of sixteen publications reported outcomes for 
psychosocial interventions [42, 46, 56, 60, 62–69, 101, 
103, 107, 115]. Tables 5 and 6 summarise the outcomes 
for psychosocial interventions.

Two studies reported outcomes for cognitive behav-
ioural therapy (CBT) [103, 115]. There was a significant 
decrease in alcohol consumption among hazardous/
harmful drinkers in LMICs receiving CBT and coun-
selling interventions from lay health workers up to 
6  months post-intervention (SMD -0.23, 95% CI -0.56 
to -0.09) [115], but the effect was not significant beyond 
6  months (SMD -0.22, 95% CI -0.26 to 0.06). Among 
recently detoxified, alcohol dependent patients, one 
network meta-analysis found no effect on continuous 
abstinence (OR 0.53, 95% CI 0.23 to 1.22) [103]. We 
identified no studies reporting short-term outcomes 

among alcohol-dependent populations. The certainty of 
evidence was graded as very low due to risk of bias and 
imprecision.

For contingency management, two network meta-anal-
yses considered abstinence among people with AUD or 
alcohol dependency [103, 107]. Neither found a signifi-
cant effect of contingency management and all outcomes 
had very wide confidence intervals. Although one of the 
network meta-analyses showed considerable benefit of 
CM combined with psychotherapy (defined in the paper 
as BI, CBT, or motivational interviewing) relative to con-
trol (OR 0.20, 95% CI 0.10—0.40) and all other interven-
tions, the effect was not maintained after treatment (OR 
0.52, 95% CI 0.07 to 3.05) [107]. The body of evidence for 
contingency management was graded as very low due to 
high risk of bias and imprecision.

Only one meta-analysis was identified for the commu-
nity reinforcement approach [63]. The study reported 
a very high reduction in abstinence among alcohol 
dependents after more than a year of follow-up (OR 3.97, 
95% CI 2.26–6.95) for social network support. Although 
the long-term effect size was large and the meta-analysis 
was rated as moderate quality, the certainty of this find-
ing was graded as low, since findings were based on two 
RCTs at high risk of bias with a total sample size of 210 
participants. No studies for other types of community 
reinforcement approach were identified.

Table 4  Certainty in evidence (GRADE) for screening, brief intervention, and referral to treatment (SBIRT)

AUD Alcohol use disorder, NA Not applicable, NMA Network meta-analysis, NR Not reported, RCT​ Randomised controlled trial

Hazardous/harmful alcohol use AUD

Screening 
and brief 
intervention

Brief 
motivational 
interviewing

Brief 
counselling

Social norms Brief 
intervention 
(BI)

BI with another 
intervention

Risk of bias Meta-analyses 
(AMSTAR)

Low Very low Very low Moderate Very low Low

RCTs Low Moderate Moderate Moderate NR NR

Inconsistency Meta-analyses Inconsistent (but 
most showed a 
significant effect)

Very inconsistent Mostly consist-
ent

Consistent Consistent NA (single study)

Heterogeneity of 
RCTs

Very high Very high Moderate Moderate Moderate High

Indirectness Applicable 1/3 studies on 
young people

1/3 studies on 
non-physicians

Students only No consumption 
outcomes

Applicable

Imprecision Confidence 
interval

Variable Variable Small Small Very wide Very wide

Sample size Thousands Thousands Thousands Thousands Thousands Thousands for 
NMA

Small study effect (number of 
studies)

Yes (2), No (1), 
NR (7)

No (1), NR (2) Yes (1), No (1), 
NR (1)

Yes (2) Yes (2) Yes (1)

Other Small effect size, 
long timeframe

NA NA Shorter time-
frame

NA NA

Overall Low Very low Very low Very low Very low Very low
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Six meta-analyses were identified for motivational 
interviewing, two of which were focussed on adolescents/
young adults [56, 60], two on alcohol use in the general 
population [65, 68], one on people with AUD [103], and 
one on concurrent problem alcohol and illicit drug users 
[64]. Among adolescents and young adults, there were 
small reductions in alcohol consumption and alcohol 
problems, but not for binge drinking, over the intermedi-
ate term (over 4 months) among adolescents and young 
adults with risky drinking [60] and in days of alcohol use 
among adolescents with AUD or problematic alcohol use 
(MD -1.1, 95% CI -2.2 to -0.3) [56]. In the general popula-
tion, one very low quality meta-analyses showed a con-
siderable decrease in self-reported consumption for MI 
delivered in medical care settings (OR 2.31, 95% CI 1.75–
3.06) [65] and among biochemically confirmed alcohol 
use after 4–6 months follow-up (Cohen’s d 0.30, 95% CI 
0.03–0.57) [68]. However, no significant effect was found 
for abstinence maintenance after a year of follow-up 
among people with AUD (OR 0.45, 95% CI 0.19–1.11) 
[103] or for alcohol use among problem alcohol and illicit 
drug users after 3 months follow-up (SMD 0.04, 95% CI 
-0.29 to 0.37) [64]. The body of evidence for motivational 
interviewing in adolescents and young adults was graded 
as moderate due to good precision and consistency 
between studies, but very low among other population 
groups due to high risk of bias and small sample sizes.

One study was identified for family-oriented 
approaches, which reported on measures of alcohol use 
among school-aged children following family-based pre-
vention programmes, administered to either the chil-
dren themselves or to family members [42]. There was 
no significant effect across prevalence of alcohol use 
(SMD -0.16, 95% CI -0.36 to 0.05), volume of alcohol use 
(SMD 0.06, 95% CI -0.15 to 0.27), or frequency of alco-
hol use (SMD -0.65, 95% CI -1.64 to 0.33). Although the 
meta-analysis was rated as high methodological quality, 
the body of evidence was graded as very low due to high 
heterogeneity and limited generalisability to population 
groups outside of school children.

No reviews of mutual help groups met our inclusion 
criteria.

Among other psychosocial interventions identified, 
two reported on home visits [101, 103], one on coping 
skills training [103], and one on mentoring for children 
or adolescents with alcohol use [69]. For home visits, no 
significant effect was found in reducing continued alco-
hol use among pregnant women with alcohol problems 
(RR 0.18, 95% CI 0.96 to 1.46) [101] or in maintaining 
abstinence among recently detoxified, alcohol dependent 
patients (OR 0.95, 95% CI 0.32 to 2.85) [103], although 
the body of evidence was graded as very low due to high 
risk of bias and imprecision. For coping skills training, no 

significant effect was observed for promoting abstinence 
in recently detoxified, alcohol dependent patients (OR 
0.95, 95% CI 0.32 to 2.85) [103]. Certainty in the evidence 
for coping skills training was graded as very low. For 
mentoring, there was a moderate reduction in alcohol 
use among children and adolescents after 9 to 15 months 
[69]. The body of evidence for mentoring among children 
and adolescents was graded as moderate due to low risk 
of bias, good precision, low heterogeneity, and the long 
timeframe.

Three reviews reported outcomes for specific psycho-
social techniques, namely cue exposure therapy [67], 
forming implementation intentions [66], and controlled 
drinking non-abstinent strategies [62]. There was no 
evidence that cue exposure therapy affects alcohol con-
sumption at 3- or 6-months follow-up among adults 
diagnosed with AUD or sub-clinical AUD, although the 
body of evidence was graded as very low due to high risk 
of bias, inconsistency in RCTs, publication bias and a 
very small sample size. Forming implementation inten-
tions showed a large reduction in self-reported alco-
hol consumption in the general population over a short 
timeframe (up to 3 months) (OR 0.31, 95% CI 0.21, 0.42) 
[66]. Although risk of bias was low and there was good 
precision, certainty in the evidence was graded as moder-
ate due to the short timeframe and single meta-analysis. 
Controlled drinking non-abstinent strategies were shown 
to be inferior to abstinence-based strategies among alco-
hol dependent adults at 6 to 42  months follow-up (OR 
1.32, 95% CI 0.51 to 3.39) [62]. Body of evidence was 
downgraded to low due to wide confidence intervals and 
very small sample size.

Two reviews considered outcomes across psychosocial 
interventions. One review with very low AMSTAR rat-
ing found a small effect beyond 6 months for psychoso-
cial interventions (primarily CBT and MI) delivered to 
emerging adults aged 18–25 years outside of college set-
tings (Cohen’s d 0.18, 95% CI 0.07 to 0.29) [104], while a 
network meta-analysis considering the effect of CBT, MI 
and BI on promoting abstinence among people with AUD 
found a significant effect during treatment (OR 1.51, 95% 
CI 1.04 to 2.21) but not after (OR 0.99, 95% CI 0.57 to 
1.70) [107]. Body of evidence was rated as very low.

Digital intervention outcomes
Eighteen studies analysed the effect of digital interven-
tions (encompassing internet-, computer-, and mobile-
based interventions) (Tables  7 and 8). Of the two very 
low quality studies considering impact among individuals 
at high risk of AUD or diagnosis with AUD, one found a 
decrease in alcohol consumption up to 9 months follow-
ing internet-based interventions (Hedge’s g 0.44, 95% CI 
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0.17 to 0.71) but noted very high heterogeneity (I2 = 81%) 
[110], while a review of e-interventions, including web-
based and mobile applications, did not find a signifi-
cant longer-term reduction in alcohol consumption at 
6  months or 12  months, but did find a large improve-
ment in abstinence (OR 1.94, 95% CI 1.14 to 3.31) [35]. 
Overall confidence in the evidence for digital interven-
tions for alcohol dependent populations was graded as 
very low given risk of bias from study methods and high 
inconsistency.

Of the studies on hazardous/harmful drinkers in 
the general population, a review of electronic screen-
ing and brief intervention found a significant reduc-
tion in weekly alcohol consumption up to 3, 6 and 
12 months (MD (grams) -14.91, 95% CI -25.56 to -4.26, 
6–12  months) but not beyond 12  months (MD (grams) 
-7.46, 95% CI -25.34 to 10.43) [37]. Similarly, a review of 
internet interventions (including computer and mobile 
based interventions) found a small reduction in mean 
weekly alcohol consumption (MD -5.02, 95% CI -7.57 
to -2.48) at 1–12  months follow-up, although heteroge-
neity among studies was very high (I2 = 90%) and there 
was evidence of publication bias [112]. A meta-analysis 
of low-intensity self-help interventions performed on a 
computer or mobile phone found a reduction in quantity 
of alcohol consumption immediately following delivery 
of the intervention (SMD 0.2, 95% CI 0.13 to 0.27) but 
not after 6–12 months (SMD 0.06, 95% CI -0.14 to 0.25) 
[111]. A single study focussed on mobile and text mes-
saging interventions did not find a significant reduction 
in weekly alcohol consumption (MD (grams) -18.62, 95% 
CI -39.61 to 2.38) or heavy drinking episodes per month 
(MD -0.33, 95% CI -0.79 to 0.12), although confidence 
intervals were very wide [32]. Overall certainty in the 
evidence for digital interventions among hazardous and 
harmful drinkers was graded as very low due to risk of 
bias in study methods, presence of publication bias and 
inconsistency across studies.

Three studies evaluated personalised digital interven-
tions delivered via web or mobile [45, 53, 54]. One study 
found a significant improvement across various meas-
ures of alcohol consumption, heavy drinking and binge 
drinking across a follow-up period of 1–12  months 
when compared with no intervention; moreover there 
was no significant difference in grams alcohol con-
sumed per week (MD 0.52, 95% CI -24.59 to 25.63) or 
frequency of binge drinking (MD 0.04, 95% CI -0.15 to 
0.22) when compared to face-to-face interventions for up 
to 24  months follow-up [45]. While another study also 
found a small improvement in drinking behaviour up to 
9 months (SMD 0.22, 95% CI 0.16 to 0.29) [54], a review 
of remotely delivered personal normative feedback inter-
ventions found no improvement in drinking days (SMD 

-0.02, 95% CI -0.15 to 0.11) or symptom severity score 
(SMD 0.13, 95% CI -0.01 to 0.26) [53]. The body of evi-
dence for personalised digital interventions was graded 
as very low certainty due to methodological risk of bias in 
the reviews and RCTs, as well as the presence of publica-
tion bias.

Among reviews of digital interventions in specific pop-
ulations, 5 considered college and university students 
[35, 41, 43, 102, 113], 1 young people [55], 1 women 
aged 18–45 years [108], 1 military and veterans [36], and 
1 cancer survivors [50]. A high-quality review found no 
significant difference between assessment and feedback 
delivered by computer as compared with assessment and 
feedback delivered by a counsellor (AMD -0.11, 95% CI 
-0.53 to 0.32, > 6  months) [55]. Although one review of 
computer-delivered interventions among college and uni-
versity students found a decrease in alcohol consumption 
at 1 week to 3 years follow-up (SMD 0.22, 95% CI 0.14 to 
0.29) [113], another found a very small reduction in alco-
hol consumption (WMD 0.14, 95% CI 0.03 to 0.24) and 
frequency of heavy drinking (WMD 0.13, 95% CI 0.02 to 
0.24) up to 13 weeks post-intervention, but no significant 
effect at longer follow-up [102]. A review of social norms 
interventions delivered via web/computer, including 
tens of thousands of participants, found a small reduc-
tion in number of drinking days per week at more than 
4  months follow-up (SMD -0.12, 95% CI -0.18 to -0.05) 
but noted suspected publication bias [41]. One network 
meta-analysis of digital intervention programmes found 
a significant reduction in quantity of alcohol consumed 
among all programmes (AlcoholEdu, BASICS, e-CHUG, 
THRIVE) at 0–3  months, but only BASICS showed 
continued benefit at 3–6  months (SMD -0.07, 95% CI 
-0.55 to 0.42) and the review found evidence of publica-
tion bias [43]. A single study considered e-interventions 
among college students at risk of, or diagnosed with, 
AUD and found no significant effect at 6 months follow-
up for either alcohol consumption (MD (grams) -12.4, 
95% CI -26.6 to 1.9) or binge drinking episodes (MD -0.1, 
95% CI -1.0 to 0.9) [35]. Certainty in the evidence for 
digital interventions aimed at young people and college/
university students was graded as low, as there was good 
precision and consistency, but poor methodological qual-
ity and publication bias.

Among military and veterans, web-based brief inter-
ventions showed no reduction in self-reported alcohol 
consumption at 6–20 months (WMD 1.81, 95% CI -0.06 
to 3.68) but there was a significant reduction in deaths 
at 6  months and 12  months (RR 0.60, 95% CI 0.40 to 
0.91, 12  months) [36]. Web or text-based interventions 
in women aged 18–45  years did not show a significant 
reduction in alcohol consumption at 1–6  months post-
intervention (SMD 0.13, 95% CI -0.03 to 0.29), although 
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it should be noted that any type of control intervention 
(inactive and active) was included [108]. Among can-
cer survivors, distance-based moderation showed no 
effect (SMD 0.12, 95% CI -0.08 to 0.31) [50]. Certainty 
in the evidence for military and veterans, women aged 
18–45  years, and cancer survivors was downgraded to 
very low due to high risk of bias in review methods [36, 
108] or RCTs [50].

Pharmacological intervention outcomes
Outcomes for pharmacological interventions were 
reported by 30 studies [70–85, 87–98, 103, 107] and four 
additional studies reported outcomes for a combination 
of psychosocial and pharmacological interventions [86, 
106, 107, 109]. Tables 9 and 10 summarise the outcomes 
for pharmacological interventions.

Five studies reported outcomes for anticonvulsants 
compared to placebo in individuals with AUD or alco-
hol dependency [73, 80, 89, 90, 103]. A moderate qual-
ity review considering all anticonvulsants found a small 
but significant effect after 12  weeks in terms of drinks 
per drinking day (MD -1.49, 95% CI -2.32 to -0.65) and 
mean heavy drinking (MD -0.35, 95% CI -0.51 to -0.19), 
but the effect for abstinence at 15 weeks was not signifi-
cant (MD 1.21, 95% CI 0.97 to 1.52) [90]. A low quality 
network meta-analysis found no significant effect on 
continuous abstinence (although confidence intervals 
were very wide) for carbamazepine (OR 0.55, 95% CI 
0.08, 3.90), levetiracetam (OR 1.03, 95% CI 0.46 to 2.34), 

oxcarbazepine (OR 2.46, 95% CI 0.91 to 6.61) or pregaba-
lin (OR 1.97, 95% CI 0.58 to 6.47) [103]. Two low quality 
reviews of gabapentin with high heterogeneity found no 
significant effect across measures of alcohol consump-
tion, heavy drinking, and abstinence, except for a very 
small effect on percentage of heavy drinking days in both 
studies (Hedge’s g 0.55, 95% CI 0.01, 1.08 [73]; MD -0.64, 
95% CI -0.64, 95% CI -1.22 to -0.06 [80]). For topiramate, 
one low quality network meta-analysis found a signifi-
cant increase in continuous abstinence at 84–365  days 
(OR 1.88, 95% CI 1.06 to 3.34) [103] and a high quality 
network meta-analysis found a significant reduction in 
total consumption at 3–52  weeks (SMD -0.77, 95% CI 
-1.12 to -0.42; NMD -0.79, 95% CI -1.21 to -0.36), as well 
as for drinking days and heavy drinking days, but drinks 
per drinking day and mortality outcomes were not sig-
nificant, and the study noted very low quality of RCTs 
alongside presence of publication bias [89]. Certainty in 
the evidence for anticonvulsants was downgraded to very 
low, due to high risk of bias, high heterogeneity in RCTs, 
low precision, and presence of publication bias.

Four studies evaluated antidepressants for AUD, of 
which three considered individuals with comorbid 
depression [70, 76, 96]. No significant effect was observed 
on alcohol abstinence among people with comorbid 
major depressive disorder for nefazodone compared with 
placebo (OR 2.18, 95% CI 0.68 to 7.07) [96]; AUD remis-
sion rate compared to control among individuals with 
comorbid depression for mirtazapine (SMD -0.78, 95% 
CI -1.69 to 0.13) [76], SARI (OR 1.85, 95% CI 0.62 to 5.66) 

Table 8  Certainty in evidence (GRADE) for digital interventions

e-interventions Personalised 
digital 
interventionsHazardous/ 

harmful use
AUD Students and 

young adults
Military and 
veterans

Women, 
child-bearing 
age

Cancer 
survivors

Risk of bias Meta-analyses 
(AMSTAR)

Low Very low Very low Very low Very low Moderate Very low

RCTs High High Moderate Moderate Moderate High High

Inconsistency Meta-analyses Inconsistent Inconsistent Consistent NA (single 
study)

NA (single 
study)

NA (single 
study)

Consistent

Heterogeneity 
of RCTs

Moderate Moderate Moderate Very high NR Very low Moderate

Indirectness Applicable Applicable Applicable US May include 
low risk

May include 
low risk

Applicable

Imprecision Confidence 
interval

Wide Wide Small Moderate Small Moderate Small

Sample size Thousands Thousands Thousands Thousands Thousands Hundreds Thousands

Small study effect (number of 
studies)

Yes (3), No (1) No (2) Yes (2), No (1), 
NR (3)

NR No (1) NR Yes (1), No (1), 
NR (1)

Other NA NA NA Long-term NA NA NA

Overall Very low Very low Very low Very low Very low Very low Very low
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[76], tricyclic antidepressants (OR 1.65, 95% CI 0.57 to 
4.73) [76]; or continuous abstinence when compared with 
placebo at 84–365  days for citalopram or escitalopram 
(OR 1.03, 95% CI 0.33 to 3.16), nefazodone (OR 0.57, 
95% CI 0.19 to 1.76), tianeptine (OR 1.22, 95% CI 0.58 
to 2.57), or tiapride (OR 0.56, 95% CI 0.3 to 1.05) [103]. 
For NRI, a very low quality meta-analysis found a reduc-
tion in AUD remission rate compared to control in indi-
viduals with comorbid depression for SMD (-2.44, 95% 
CI -3.53 to -1.36) but not OR (1.15, 95% CI 0.21 to 6.31) 
[76]. All studies considering any type of SSRI were con-
ducted among people with comorbid depression. Whilst 
a moderate quality study found no significant effect on 
abstinence (OR 1.26, 95% CI 0.06 to 2.56) [96] and a very 
low quality network meta-analysis found no significant 
effect on AUD remission rate (OR 1.21, 95% CI 0.78 to 
1.92) [76], a low quality study reporting publication bias 
reported a significant effect on drinks per drinking day 
(MD -1.42, 95% CI -2.58 to -0.26) and number of absti-
nent participants (RR 1.66, 95% CI 1.02 to 2.68) [70]. The 
same study identified a reduction in drinks per drinking 
day for 5-HT2 antagonists compared to placebo (MD 
-1.06, 95% CI-2.00 to -0.11) [70]. Another study review-
ing the effect of specific SSRIs in promoting abstinence 
did not identify a significant effect for fluoxetine (OR 
2.97, 95% CI 0.97 to 9.05), fluvoxamine (OR 1.03, 95% 
CI 0.57 to 1.88), or trazodone (OR 0.61, 95% CI 0.2 to 
1.84) [103]. Certainty in the evidence for antidepressants 
was rated as very low due to low methodological quality, 
imprecision and publication bias.

For antipsychotics, three studies reported outcomes 
[76, 79, 103]. No significant effect was found compared to 
placebo for preventing relapse with aripiprazole (RR 1.07, 
95% CI 0.92 to 1.24), quetiapine (RR 0.87, 95% CI 0.65 to 
1.17), or tiapride (RR 1.07, 95% CI 0.67 to 1.71) [79], nor 
for maintaining abstinence with amisulpride (OR 0.39, 
95% CI 0.09 to 1.64) or aripiprazole (OR 1.49, 95% CI to 
0.43 to 5.18) [103]. Flupentixol was found to be inferior 
to placebo in maintaining abstinence in a network meta-
analysis (OR 0.44, 95% CI 0.2 to 0.95), whereas quetiapine 
had a very large positive effect (OR 6,75, 95% CI 1.2 to 
38.05) [103]. It should be noted that total number of par-
ticipants for both flupentixol and quetiapine was below 
100. For antipsychotics as a whole, a network meta-anal-
ysis of AUD remission rate among people with comorbid 
depression found no significant effect compared with 
control (OR 0.97, 95% CI 0.30 to 3.22) and suggested that 
antipsychotics are inferior to disulfiram (OR 0.19, 95% 
CI 0.04 to 0.9) [76]. However, whilst there was no effect 
on relapse, another review found a significant improve-
ment in ratio of abstinent to drinking days when com-
pared with placebo at 3–12 months follow-up (RR 0.17, 
95% CI 0.01 to 0.33) [79]. Certainty in the evidence for 

antipsychotics was rated as very low due to risk of bias, 
heterogeneity among RCTs and poor precision.

Of the five studies on disulfiram, three very low quali-
ties found a significant effect, for increase in AUD 
remission rate among people with comorbid depression 
compared with control (OR 5.00, 95% CI 1.97 to 12.95), 
acamprosate, antipsychotics, bromocriptine, lithium, nal-
trexone, and SSRI [76]; abstinence at 12 months (OR 2.24, 
95% CI 1.69 to 2.27, compared to other or no treatment), 
with greater improvement for supervised administration 
of disulfiram (OR 3.89, 95% CI 2.66 to 5.58 [78]; and com-
bined measures of alcohol use at 8–52 weeks (Hedge’s g 
0.58, 95% CI 0.35 to 0.82), although the latter study iden-
tified potential publication bias [94]. In contrast, one low 
quality network meta-analysis found no effect on absti-
nence compared to placebo at 84–365  days (OR 0.93, 
95% CI 0.48 to 1.79) [103] and a moderate quality review 
of moderate quality RCTs found no effect on return to 
drinking compared with placebo or another medication 
(risk difference -0.04, 95% CI -0.11 to 0.03) [77]. Evidence 
for disulfiram was rated as very low because of a high 
level of inconsistency and risk of bias in many reviews.

There was considerable variation in outcomes among 
studies comparing baclofen to control. One very low 
quality study on people with comorbid anxiety and 
depression identified no significant reduction in heavy 
drinking days (SMD -0.26, 95% CI -0.68 to 0.15) or 
improvement in abstinent days (SMD 0.03, 95% CI -0.10 
to 0.15) [91]. Conversely, one low quality network meta-
analysis with a very small sample identified a signifi-
cant improvement in abstinence (OR 4.63, 95% CI 1.00 
to 21.48) [103] and a moderate quality review with high 
quality RCTs found a significant decrease in amount of 
drinking (SMD 0.28, 95% CI 0.00 to 0.56) [71]. A very 
low quality network meta-analysis among people with 
comorbid depression did not find a significant effect in 
AUD remission rate aside from mean difference com-
pared to control (the odds ratio and standardised mean 
difference measures were not significant) [76]. A low 
quality review found a significant increase in percentage 
abstinent days at 1–3  months (RR 2.79, 95% CI 1.79 to 
4.34) but not for mean abstinent days (SMD 3.69, 95% 
CI 0.74 to 8.11) [82], while a high quality review found 
a small but significant effect for drinks per drinking day 
(MD 1.55, 95% CI 1.32 to 1.77) but not relapse (RR 0.88, 
95% CI 0.74 to 1.04), percentage of heavy drinking days 
(MD 0.25, 95% CI -1.25 to 1.76), or percentage days absti-
nent (MD 0.39, 95% CI -11.51 to 12.29) [85], and a high 
quality network meta-analysis with a very small sample 
and suspected publication bias identified a significant 
reduction in total alcohol consumption at 3–52  weeks 
follow up (SMD -1.00, 95% CI -1.80 to -0.19; NMD -1.00, 
95% CI -1.86 to -0.13), but not for non-drinking days or 
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heavy drinking days [89]. Overall evidence for baclofen 
was graded as very low due to the inconsistency, small 
sample size, and presence of publication bias in many 
reviews.

No reviews were identified for benzodiazepines that 
met our inclusion criteria.

Nine reviews assessed the efficacy of acamprosate 
[72, 74, 76, 77, 83, 84, 92, 95, 103]. Seven of the studies 
showed acamprosate to be effective relative to placebo 
for promoting abstinence (OR 1.88, 95% CI 1.57 to 2.25, 
1–12 months [72]; RR 0.83, 95% CI 0.78 to 0.89, 6 months 
[74]; RR 1.95, 95% CI 1.58to 2.42, 12  months [83]; OR 
1.86, 95% CI 1.49 to 2.33, 84–365  days [103]; OR 1.87, 
95% CI 1.57 to 2.23 [84]), cumulative abstinence dura-
tion (WMD 26.55, 95% CI 17.56 to 35.54, 3–12 months 
[72]; RR 1.11, 95% CI 1.01 to 1.21, 12 months [95]; MD 
10.94, 95% CI 5.08 to 16.81, 12 months [92]), and mean 
percentage abstinent days (MD 10.38, 95% CI 7.10 to 
13.65) [84]. A moderate quality review of acamprosate 
compared to either placebo or another medication found 
a small but significant effect for return to any drinking 
(risk difference -0.09, 95% CI -0.14 to -0.04) and percent-
age drinking days (WMD -8.8, 95% CI -12.8 to -4.8) but 
not for return for heavy drinking (risk difference -0.01, 
95% CI -0.04 to 0.03) [77]. A very low quality network 
meta-analysis of AUD remission rates among individu-
als with comorbid depression did not find a significant 

effect relative to control (OR 1.66, 95% CI 0.89 to 3.05) 
and found acamprosate to be inferior to disulfiram (OR 
0.33, 95% CI 0.1 to 0.9) [76]. Acamprosate combined with 
a nurse visit showed a significant improvement in contin-
uous abstinence as compared to placebo (OR 4.59, 95% 
CI 1.47 to 14.36) [103]. Although methodological quality 
of reviews was low and two studies identified publication 
bias [72, 74], the evidence was graded as low certainty 
due to good agreement across a large number of studies, 
each with thousands of participants.

Reviews evaluated two opioid antagonists: nalmefene 
and naltrexone. Both studies comparing nalmefene to 
placebo found a small but significant decrease in alcohol 
consumption (SMD -0.2, 95% CI -0.3 to -0.1 [88]; SMD 
-0.19, 95% CI -0.29 to -0.10 [89]) and heavy drinking days 
(MD -1.65, 95% CI -2.41 to -0.89 [88]; SMD -0.22, 95% 
CI -0.32 to -0.12 [89]). However, only one of the studies 
found a significant decrease in mortality and no effect 
was found on non-drinking days (SMD 0.09, 95% CI-0.01 
to 0.19) [89]. Certainty in the evidence for nalmefene was 
graded as low, since there was a small sample size and 
presence of publication bias.

Among the nine reviews of naltrexone, three network 
meta-analyses found no significant effect on abstinence 
(OR 1.36, 95% CI 0.97 to 1.91) [103], AUD remission rate 
(OR 1.38, 95% CI 0.88 to 2.18), or across five outcomes of 
alcohol use [89]. A low quality study found naltrexone to 

Table 10  Certainty in evidence (GRADE) for pharmacological interventions

Anticonvulsants Antidepressants Antipsychotics Disulfiram Baclofen Acamprosate Nalmefene Naltrexone

Risk of 
bias

Meta-
analyses 
(AMSTAR)

Low Low Very low Very low Low Very low Moderate Low

RCTs Low Low Low Low Low Moderate Moderate Low

Incon-
sistency

Meta-
analyses

Consistent Consistent Consistent Inconsist-
ent

Inconsist-
ent

Consistent Consistent 
(overlap in 
RCTs)

Very incon-
sistent

Hetero-
geneity of 
RCTs

High Low High High Moderate High Low Moderate

Indirectness Applicable Applicable Applicable Applicable Applica-
ble

Applicable Applicable Applicable

Impre-
cision

Confi-
dence 
interval

Moderate Wide Very wide Wide Wide Moderate Small Wide

Sample 
size

Thousands Less than 100 Hundreds Thousands Hundreds Thousands Hundreds Thousands

Small study effect 
(number of studies)

Yes (1 topira-
mate), No (1), 
NR (3)

Yes (1), No (1), 
NR (2)

No (1), NR (2) No (1), Yes 
(1), NR (3)

No (3), Yes 
(2), NR (2)

Yes (2), No (3), 
NR (5)

Yes (1), NR 
(1)

Yes (2), No 
(1), NR (5)

Other NA Effect only in 
studies with pub-
lication bias

Only quetiapine 
has large effect 
size

NA NA NA NA NA

Overall Very low Very low Very low Very low Very low Low Low Very low



Page 63 of 73Botwright et al. BMC Public Health          (2023) 23:382 	

be significantly inferior to GHB (OR 2.31, 95% CI 1.22 to 
4.36) [81]. Four studies did find a significant effect across 
mean percentage of drinking days (MD -2.8, 95% CI -5.8 
to -0.2) and abstinence rate (RR 1.28, 95% CI 1.08 to 1.52) 
[97]; drinking days (MD-3.89, 95% CI -5.75 to -2.04) and 
heavy drinking days (MD -3.25, 95% CI -5.51 to -0.99) 
[93]; cumulative abstinence duration (RR 1.23, 95% CI 
1.00 to 1.78) and relapse rate (RR 1.2, 95% CI 1.17 to 
1.47) [95];and five measures of alcohol use, but not absti-
nence rate (OR 1.26, 95% CI 0.97 to 1.64) [72]. A moder-
ate quality review found a small but significant effect on 
50 mg oral naltrexone for five alcohol use outcomes, but 
most outcomes were not significant for 100 mg oral nal-
trexone and naltrexone injection, aside from percentage 
heavy drinking days (WMD -3.1, 95% CI -5.8 to -0.3 and 
WMD -4.6, 95% CI -8.5 to -0.56 respectively) [77]. Cer-
tainty of evidence was rated as very low due to low meth-
odological quality, inconsistency of results and presence 
of publication bias.

Among other pharmacological interventions, a low 
quality meta-analysis found no significant effect com-
pared to placebo on continuous abstinence for atenolol 
(OR 0.85, 95% CI 0.25 to 2.95), lisuride (OR 0.38, 95% CI 
0.13 to 1.12), or modafinil (OR 2.48, 95% CI 0.72 to 8.53) 
[103]. The same study found galantamine to be inferior to 
placebo in promoting abstinence (OR 0.31, 95% CI 0.11 to 
0.87). A very low quality network meta-analysis on AUD 
remission rate among people with comorbid depression 
did not find a significant effect relative to control of bro-
mocriptine (OR 1.70, 95% CI 0.50 to 5.65), buspirone 
(OR 0.37, 95% CI 0.07 to 1.89), or memantine (OR 0.70, 
95% CI 0.29 to 1.52) [76]. The same meta-analysis found 
bromocriptine to be inferior to disulfiram (OR 0.07, 95% 
CI 0.01 to 0.5) and naltrexone combined with SSRI (OR 
0.16, 95% CI 0.03 to 0.96). Neither network meta-analysis 
identified a significant effect of lithium (AUD remission 
rate among individuals with comorbid depression OR 
0.70, 95% CI 0.29 to 1.52 [76]; continuous abstinence OR 
1.43, 95% CI 0.39 to 5.23 [103]). A comparison of parox-
etine with placebo among patients with comorbid anxiety 
did not find a significant effect of paroxetine for reduc-
ing drinks per drinking day (MD –2.42, 95% CI –4.97 to 
0.14) or proportion of days abstinent (MD 0.08, 95% CI 
–0.26 to 0.43) [75]. Of the studies on GHB, the effect on 
relapse to heavy drinking compared to naltrexone was 
not significant (RR 3.23, 95% CI 0.57 to 18.33) but there 
was a significant improvement in abstinence compared to 
naltrexone at 3  months (2.59, 95% CI 1.35 to 4.98) [81] 
and a significant effect on abstinence relative to placebo 
at 84–365 days (OR 2.31, 95% CI 1.22 to 4.36) [103]. For 
alpha blockers, a very low quality study showed signifi-
cant reduction in drinks per day or week at 6–13 weeks 
follow-up (SMD –0.32, 95% CI –0.56 to –0.07) but not 

for heavy drinking days (SMD –0.44, 95% CI –0.94 to 
0.06) [98]. Similarly, evidence from was inconclusive for 
antiepileptics, which showed a significant improvement 
in AUD remission rate among individuals with comorbid 
depression when compared to control, bromocriptine, or 
lithium in a network meta-analysis of odds ratios, but not 
when compared to control using standardised mean dif-
ference (SMD –0.70, 95% CI –2.05 to 0.65) [76], and for 
varenicline, which showed a significant effect for alcohol 
consumption (SMD –0.37, 95% CI –0.66 to –0.07) but 
not heavy drinking days (SMD -0.14, 95% CI –0.33 to 
0.05) [87]. Certainty in the evidence for each of the other 
pharmacological interventions was rated as very low, 
due to high risk of bias and imprecision in many stud-
ies, resulting from very wide confidence intervals and/or 
sample sizes less than 100 (Supplement 6).

Two studies evaluated pharmacological interventions 
as a whole. A review of pharmacological treatments for 
people with concurrent bipolar disorder or depression 
found no effect on alcohol consumption (SMD –0.10, 
95% CI –0.24 to 0.04) but did find an improvement in 
abstinence (OR 1.46, 95% CI 1.02 to 2.11) [96], unlike a 
network meta-analysis of pharmacotherapy for AUD 
which found no improvement in abstinence rate (OR 
0.68, 95% CI 0.4 to 1.16, after treatment) [107]. Due to 
the variation in efficacy across different types of pharma-
cological intervention, any analysis of pharmacological 
interventions is likely to be very dependent on the spe-
cific interventions included.

Two network meta-analyses assessed combinations of 
pharmacological interventions [76, 103]. There were six 
combinations including naltrexone. Among individuals 
with comorbid AUD and depression, there was no sig-
nificant effect on AUD remission rate as compared to 
control for naltrexone combined with disulfiram (OR 
2.60, 95% CI 0.71 to 10.15) and although naltrexone 
combined with SSRI showed a significant effect com-
pared to control (OR 2.24, 95% CI 1.15 to 4.50) and SSRI 
(OR 1.86, 95% CI 1.0 to 3.6) when odds ratios were con-
sidered, standardised mean difference was not signifi-
cant (SMD –0.19, 95% CI –1.07 to 0.68) and there was 
no significant effect compared with naltrexone alone 
(OR 0.62, 95% CI 0.3 to 1.3), although confidence inter-
vals were very wide [76]. Among people with alcohol 
dependence or AUD, there was no significant change in 
continuous abstinence relative to placebo for naltrexone 
combined with escitalopram (OR 2.57, 95% CI 0.25 to 
25.85), but there was a significant effect for naltrexone 
combined with acamprosate (OR 3.68, 95% CI 1.5 to 
9.02), GHB (OR 12.64, 95% CI 2.77 to 57.78), and GHB 
with escitalopram (OR 25.65, 95% CI 2.13 to 309.46) 
[103]. The effect on continuous abstinence of GHB com-
bined with escitalopram was not significant (OR 5.13, 
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95% CI 0.53 to 49.92) [103]. Certainty in the evidence 
for all combinations of pharmacological interventions 
was graded as very low due to considerable imprecision 
and low methodological quality of meta-analyses and 
RCTs (Supplement 6).

Three reviews considered combinations of psychoso-
cial and pharmacological interventions. Extended-release 
naltrexone combined with psychosocial interventions 
had a small but significant effect up to 6 weeks in reduc-
ing drinking days per month (MD -2.00, 95% CI -3.39 to 
-0.61) and heavy drinking days per month (MD -1.16, 
95% CI -2.1 to -0.23) among patients with AUD, com-
pared to psychosocial interventions alone [86]. Naltrex-
one (50  mg) combined with psychotherapy was found 
to be more effective than placebo and psychotherapy in 
reducing alcohol consumption and improving abstinence 
in alcohol dependent patients at 3–4  months (OR 1.46, 
95% CI 1.07 to 2.00), but the effect was not significant at 
6–9  months follow-up [109]. The body of evidence for 
naltrexone combined with psychosocial interventions 
was rated as very low. One review reported outcomes 
for intensive perioperative cessation programmes, which 
provided disulfiram, chlordiazepoxide, motivational 
counselling, brief interview, and B vitamins to hazardous 
drinkers undergoing surgical procedures [106]. There was 
a high improvement in self-reported abstinence between 
1 and 3  months (RR 8.22, 95% CI 1.67 to 40.44) [106]. 
Although there was high methodological quality, as well 
as large effect size, the meta-analysis only incorporated 
70 participants, so the certainty was downgraded to low 
(Supplement 6).

Miscellaneous interventions
The literature search yielded one very low quality study 
on physical activity and one very low quality study on 
bibliotherapy (Table  11). The meta-analysis of biblio-
therapy (intervention in a written format) found a mean 
weighted effect size for alcohol consumption of 0.21 
when compared with no intervention, but confidence 
intervals were not reported [99]. Certainty of evidence 
was graded as very low due to poor methodological qual-
ity of a single study with heterogeneous results. For phys-
ical activity, no significant effect was found on abstinence 
among individuals with AUD or those seeking treatment 
for alcohol use (RR 1.56, 95% CI 0.78 to 3.14) [100]. The 
certainty of evidence was graded as very low due to poor 
precision and very low quality RCTs.

Comparison against clinical practice guidelines
A summary of results from the umbrella review are pre-
sented in Table 12. For screening, brief interventions and 
referral to treatment, the NICE clinical practice guide-
lines (CPG) recommend that all individuals identified 
with harmful drinking or dependence receive motiva-
tional interviewing [24]. Whilst our review found motiva-
tional interviewing (and brief motivational interviewing) 
to be effective, we identified a greater level of variation 
than for brief counselling or general brief interventions, 
and no evidence to support delivery of motivational 
interviews to those with alcohol dependence. However, it 
should be noted that findings from our review considered 
motivational interviewing delivered independently, not at 
the start of treatment initiation as with the NICE CPG.

Table 11  Summary results of included systematic reviews, for miscellaneous interventions

AUD Alcohol use disorder, CI Confidence interval, MW Mean weight, NR Not reported, RCT​ Randomised controlled trial, RR Relative risk

Intervention Population Comparator Outcome Timeframe Effect size 
(method: 
effect (95% 
CI))

I2 Publication 
bias

Number 
of RCTs

Quality 
assessment 
of RCTs

Bibliotherapy 
(any therapeutic 
intervention 
presented in a 
written format, 
designed to be 
read and imple-
mented by 
the client (e.g. 
brochures, self-
help manuals or 
books) [99]

Patients Identi-
fied as “At-Risk” 
Through 
Screening

No intervention Alcohol con-
sumption

2–12 months MW: 0.21 NR NR 9 High

Patients Identi-
fied as “At-Risk” 
Through 
Screening

More extensive 
treatment

alcohol con-
sumption

2–12 months MW: -0.1 NR NR 3 High

Physical activity 
[100]

Individuals 
diagnosed 
with AUD and/
or seeking 
treatment for 
alcohol use

Alternative 
non-physical 
activity, usual 
care, no inter-
vention

Abstinence 
from alcohol

1 month to 
3 years

RR: 1.56
(0.78, 3.14)

67.1% NR 2 Very low
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Table 12  Summary of findings table

Intervention category Summary of findings Certainty 
in findings 
(GRADE)

Research question 1: interventions for individuals at risk of, or with, hazardous/harmful drinking

Screening, brief intervention and referral to treatment Brief interventions show a small effect in the mid to long term (6 to 
12 months). More than one session should be provided, although further 
research is required on the optimal duration and frequency of sessions. There 
does not seem to be a significant difference of effect among different sub-
groups, but further research is required
Brief counselling interventions show high effectiveness in the mid-long term 
(up to 12 months). Brief motivational interviewing effect is highly variable 
and likely to depend on context and delivery. There is insufficient evidence to 
support social norms interventions

Low

No evidence identified for referral mechanisms NA

Psychosocial interventions Cognitive behavioural therapy delivered by lay health workers may be effec-
tive in the mid-term (up to 6 months). No evidence for other settings

Very low

No evidence identified for contingency management NA

No evidence identified for community reinforcement approach NA

Motivational interviewing shows a small reduction in consumption in the 
mid-term (up to 6 months)

Low

Family-oriented approaches has no evidence of effect in school-aged chil-
dren. No evidence identified for other groups

Very low

Mentoring may significantly reduce alcohol use among children and adoles-
cents over the long-term (over 1 year)

Moderate

Forming implementation intentions may have a large short-term effect Moderate

Digital interventions Digital interventions (web, computer, mobile-based) show non-inferiority to 
face-to-face interventions

Very low

Pre-operative alcohol cessation programme Intensive pre-operative cessation programmes (including psychosocial inter-
ventions and disulfiram) show a significant improvement in abstinence

Low

Research question 2: interventions for individuals with alcohol dependence or alcohol use disorder

Screening, brief intervention and referral to treatment No effect has been shown for brief interventions Very low

No evidence identified for referral to treatment NA

Psychosocial interventions Cognitive behavioural therapy shows no evidence of effect Very low

For contingency management, imprecision in the evidence is too great to 
draw any conclusion. Further research is required

Very low

Community reinforcement approach shows a large, long-term effect Low

No evidence identified for motivational interview NA

No evidence identified for family-oriented approaches NA

No effect shown for coping skills training Very low

No effect shown for cue exposure therapy Very low

Abstinence-based strategies are likely to be more effective than moderation 
based strategies (controlled drinking)

Low

Naltrexone combined with psychosocial interventions show an improved 
effect as compared with psychosocial interventions alone

Very low

Digital interventions Insufficient evidence to draw meaningful conclusions Very low
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For harmful but not moderately or severely dependent 
drinkers, the NICE CPG recommends cognitive behav-
ioural therapy, behavioural therapies, social network, or 
environment-based therapies for adults, with couples-
based therapy provided when relevant, and cognitive 
behavioural therapy for children, potentially combined 
with family-based therapy in the presence of comor-
bidities or limited social support. CPGs from Australia, 
Canada, Germany, and the USA equally highlighted the 
importance of behavioural therapies in harmful drinkers 
[25, 26, 27, 28, 29]. In line with our findings, the NICE 
CPG recommends treating alcohol use and comorbidi-
ties separately. In our review we identified very limited 
evidence on the effect of cognitive behavioural therapy 
and no studies on social network interventions among 
this population. Furthermore, the only review identi-
fied for family-based approaches in children found no 
evidence of the effectiveness of this intervention, and 
from our review mentoring showed the greatest prom-
ise in addressing alcohol use among this population of 

adolescents and children. The umbrella review found 
non-inferiority of digital interventions, but this was not 
discussed in any of the CPGs.

For moderately or severely dependent individuals, the 
NICE CPG recommends focussing on a goal of absti-
nence, which is in line with findings from our review 
and guidelines from Australia, Canada, Germany, and 
the USA. The CPGs recommend the provision of either 
acamprosate or naltrexone in combination with psycho-
social interventions, after assisted withdrawal with ben-
zodiazepines and concurrent psychosocial support has 
taken place. NICE explicitly recommends against the use 
of GHB or antidepressants, including SSRIs. While the 
umbrella review showed good effectiveness of acampro-
sate, we found no outcomes for acamprosate delivered 
in combination with psychosocial interventions. Moreo-
ver, our review found conflicting evidence to support the 
use of naltrexone and suggested that GHB merits further 
research and review. No study identified in our review 
examined withdrawal.

Table 12  (continued)

Intervention category Summary of findings Certainty 
in findings 
(GRADE)

Pharmacological interventions Anticonvulsants show no evidence of effectiveness, with the exception of 
topiramate for which there may be an effect and further research is required

Very low

Antidepressants show no evidence of effectiveness, with the exception of SSRI 
for which the evidence is inconclusive

Very low

Antipsychotics show no evidence of effectiveness, with the exception of que-
tiapine for which there may be an effect and further research is required

Very low

The evidence for disulfiram is inconclusive Very low

The evidence for baclofen is inconclusive Very low

No evidence identified for benzodiazepines NA

Acamprosate shows good evidence of effectiveness up to 12 months Low

Nalmefene may be effective in reducing alcohol consumption Low

Evidence for naltrexone is inconclusive Very low

GHB may significantly improve abstinence, but further research is warranted Very low

No effect has been shown for atenolol, bromocriptine, buspirone, galan-
tamine, lisuride, lithium, memantine, modafinil, or paroxetine

Very low

Evidence is inconclusive for alpha blockers, antiepileptics, and varenicline Very low

Combinations of pharmacological interventions No effect has been shown for naltrexone + SSRI, naltrexone + disulfiram, 
naltrexone + escitalopram, or GHB + escitalopram

Very low

There is evidence of an effect for naltrexone + acamprosate, but it is unclear 
whether the effect is superior to acamprosate alone

Very low

There is evidence of an effect for naltrexone + GHB and naltrex-
one + GHB + escitalopram, but it is unclear whether the effect is superior to 
GHB alone

Very low

Miscellaneous interventions Physical activity has not shown any significant effect when delivered alone Very low

GHB Gamma-hydroxybutyric acid, NA Not applicable, SSRI Selective serotonin reuptake inhibitors
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Discussion
To our knowledge, this study is the first umbrella review 
to provide an overview of all available interventions 
to address harmful alcohol use and dependence. This 
review demonstrates an approach by which to summa-
rise evidence across a clinical area in settings with limited 
resources for health technology assessment, in order to 
prioritise interventions for further assessment in UHC 
policy decisions.

We examined the effectiveness of: (1) interventions for 
non-dependent individuals either experiencing or at risk 
of harmful drinking; and (2) interventions for individu-
als with alcohol use disorder. For our first research ques-
tion on harmful alcohol use, brief interventions showed 
a small but significant effect up to 12 months. In general, 
brief interventions consisting of a single session, how-
ever, did not show a significant effect. Further investiga-
tion is required on the relationship between efficacy and 
number/duration of sessions. This finding is consistent 
with two umbrella reviews of brief interventions, which 
found a moderate effect on alcohol consumption but 
noted the need for further research on sub-group differ-
ences and the optimum length and frequency of sessions 
[116, 117]. Although brief interventions have been shown 
to be effective, it will be important to consider appropri-
ate settings in which to conduct opportunistic screening, 
as the additional workload for personnel should be bal-
anced against potential health gains [30]. Findings from 
this review suggested that provision of screening and 
brief interventions in a digital format could be as effec-
tive as face-to-face interventions, which aligned with 
the conclusions from a review of systematic reviews of 
computer-based interventions for problematic alcohol 
use [118]. This finding could provide an opportunity to 
extend the reach of screening and brief intervention 
services without contributing to the burnout of person-
nel. However, operational research would be required 
to identify strategies to reach groups with traditionally 
lower use of digital technologies, such as the elderly, peo-
ple with disabilities, and socio-economically disadvan-
taged groups [119].

We did not identify any meta-analyses on referral 
mechanisms to treatment, which may indicate a gap in 
the literature, but could also be an artefact of our inclu-
sion criteria, which required studies to report outcomes 
on alcohol use or health outcomes. Among psycho-
social interventions, there is evidence to suggest that 
cognitive behavioural therapy and motivational inter-
viewing could slightly reduce alcohol consumption in 
the intermediate term (up to 6  months), but further 
review is required, especially since it has been high-
lighted that contextual and health systems factors may 
limit transferability of findings to LMICs [61]. Forming 

implementation intentions demonstrated a large effect 
after a 3-month follow-up, but further research is 
required on the durability of the response. Similarly, 
there was promising evidence to suggest that mentoring 
may be able to significantly reduce alcohol use among 
children and adolescents, with effects lasting beyond 
one year, but further research is warranted to consider 
the applicability of findings across settings and to iden-
tify best practice for implementation. The evidence 
identified in this review for contingency management 
came from two network meta-analyses with wide con-
fidence intervals, making it difficult to draw conclusions 
on its effectiveness, and we identified no reviews on 
community reinforcement approaches.

For our second research question on interventions for 
alcohol use disorder, abstinence-based strategies were 
found to be more effective than controlled drinking in 
reducing alcohol consumption. The only non-pharmaco-
logical intervention to show a significant effect was social 
networking, for which there is low certainty evidence of 
a large, long-term benefit for maintaining abstinence. 
Among pharmacological interventions, acamprosate 
showed good evidence of effectiveness over a 12-month 
timeframe. Although there were many reviews identi-
fied for disulfiram, baclofen, and naltrexone, there was 
considerable inconsistency between meta-analyses and 
high heterogeneity across the RCTs in each study, mak-
ing it difficult to draw meaningful conclusions. Further 
review is required to identify whether this heterogeneity 
could be arising from sub-group differences or different 
practice in delivering the intervention. Real-world evi-
dence could provide large datasets of patients with dif-
ferent characteristics to partially address this question. 
The umbrella review also highlighted a potential benefit 
of nalmefene, topiramate, quetiapine, and GHB, although 
further evidence review is required. Overall, the review 
highlighted the need for more studies of combinations 
of psychosocial and pharmacological interventions, 
since combining naltrexone with psychosocial interven-
tions showed an improvement relative to psychosocial 
interventions alone, but no evidence was found relative 
to providing naltrexone alone or for other drugs. Early 
health technology assessment and expected value of per-
fect information analysis may identify combinations of 
interventions for which RCTs should be conducted [120]. 
We did not identify any studies on recovery manage-
ment, or long-term interventions to maintain abstinence 
in previously dependent individuals.

Although there was moderate agreement between 
our results and the NICE CPG (as well as CPGs from 
other countries), the comparison highlighted that our 
umbrella review, by limiting the focus to meta-analyses of 
RCTs, may not have captured the full body of evidence 
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on appropriate pathways or combinations of interven-
tions. However, it should be highlighted that this review 
did show non-inferiority of digital interventions, which 
was not mentioned in any of the other clinical practice 
guidelines, and may be important for implementation 
of interventions in resource-constrained settings. It is 
also important to note that beyond results from meta-
analyses of clinical benefit, NICE guidelines incorporate 
inputs from a series of stakeholder consultations, as well 
as socio-ethical and economic considerations, which may 
explain some of the differences in findings. In parallel 
to conducting an umbrella review, it may be beneficial 
to conduct a review of clinical practice guidelines from 
internationally recognised institutions to supplement and 
compare with findings from the review.

There are a number of limitations to this umbrella 
review. Firstly, since we defined our search terms and 
inclusion criteria based on two broad research ques-
tions (as opposed to defining research questions 
from the clinical pathway), we inadvertently excluded 
reviews of referral to treatment and withdrawal, since 
these interventions are commonly measured by drop-
out rates and measures of craving/alcohol withdrawal 
respectively, which fell outside the scope of our inclu-
sion criteria. Secondly, to facilitate comparison across 
types of intervention, we restricted the inclusion criteria 
to meta-analyses of RCTs only; subsequently, we could 
only extract very limited information on the delivery 
of interventions, which meant that we were not able to 
assess whether variation in delivery led to some of the 
discordance in results. Although methodologically rig-
orous [15], restricting analysis to RCTs has been criti-
cised for leading to pharmacological bias, particularly 
for mental health treatments, as psychological interven-
tions are often influenced to a greater extent by rela-
tionships, trust, and socio-cultural context, thus harder 
to control [121–123]. This may explain the reason why 
we identified very few eligible studies for many types 
of psychosocial intervention. For example, although 
a Cochrane Review of mutual support groups exists 
[124], the results for RCTs were combined with quasi-
randomised studies. We suspect this is also the reason 
that our review did not identify recovery management 
interventions, which aim to support recovered individu-
als over the long term. Since we had to balance the fea-
sibility of conducting the review with overly-restricting 
the scope, basing our analysis on the WHO/UNODC 
framework was helpful to at least identify gaps in the 
evidence from our review.

A further two limitations arise from the studies 
included in this review. The first is the very limited num-
ber of RCTs within the meta-analyses that were con-
ducted in LMICs. Appropriate interventions for the 

prevention and treatment of alcohol use disorder are 
expected to vary across different health and social care 
services and socio-cultural contexts. Whilst we do not 
expect that findings will be more transferable between 
LMICs than between HICs and LMICs, our findings 
highlight a gap in the contexts and healthcare settings 
in which intervention studies are conducted. Similarly, 
we found limited investigation into the reasons for high 
heterogeneity across or within RCTs. Beyond conduct-
ing trials outside of high income settings, we recommend 
that RCTs adhere to intervention standards such as the 
TIDieR checklist [125], and that both RCTs and meta-
analyses make greater effort to investigate the reasons 
behind heterogeneity in results. The second limitation is 
the low certainty in most of our findings. Meta-analyses 
are already prone to bias because they pool studies of dif-
ferent quality (internal bias) and relevance (external bias) 
[126]; certainty in the evidence for most of our conclu-
sions is low because of very low methodological quality 
of the meta-analyses themselves (brief interventions), 
limited relevance due to very specific target populations 
(psychosocial interventions), and the presence of publica-
tion bias (pharmacological interventions). This highlights 
the need for better adherence to reporting guidelines for 
systematic reviews and RCTs. In particular, we recom-
mend that meta-analyses are more transparent in pub-
lishing a protocol before conducting the review and in 
detailing their search strategy, as well as investigating 
the potential impact of risk of bias and publication bias 
on results. As noted above, the considerable heterogene-
ity across RCTs and meta-analyses suggests that there is 
a need to shift the focus of research from the interven-
tions that are effective to a better understanding of which 
interventions work for whom, at which time, and in 
which context.

Despite these limitations, we believe that this study 
has been successful in describing the landscape of inter-
ventions to prevent and treat alcohol use disorder. The 
umbrella review methodology allowed us to succinctly 
summarise a large body of literature using rigorous 
methods, which can be used as a starting point for ben-
efit package policy discussions.

Conclusion
For people with harmful drinking or at-risk of harm-
ful drinking, brief interventions show a small effect 
over a 6–12  month period, but further research is 
required to identify the appropriate frequency/dura-
tion of sessions, appropriate settings in which to 
conduct screening and brief intervention, and when 
digital brief interventions may be more appropriate, 
before identifying the scenarios for which brief inter-
ventions are a good use of resources. We also found 
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a significant long-term effect of mentoring in ado-
lescents and children, as well as limited evidence of a 
small effect of CBT and motivational interviewing in 
all populations, but further research on transferability 
to other contexts outside of high-income settings is 
required. For people with alcohol use disorder, there 
was consistent evidence of an effect for social net-
work approaches and for acamprosate. Further review 
of community reinforcement approaches, including 
social network approaches, is recommended, par-
ticularly to identify any differences in effectiveness 
or contextualisation required for different cultures 
and health system settings, above all in LMICs. There 
may potentially be a benefit of GHB, nalmefene, and 
quetiapine, but further research is required on this 
topic, as well as for combinations of pharmacologi-
cal and psychological interventions. The umbrella 
review methodology provided a practical and rigor-
ous approach by which to summarise the effective-
ness of interventions across a whole clinical area, for 
a research question with a very broad scope, and use 
of established frameworks and CPGs was important 
to identify gaps in the literature.

Registration and protocol
The protocol is registered in PROSPERO (CRD42021275471) 
and available as a pre-print [14]. The following five amend-
ments were made to the original protocol. Firstly, to facili-
tate comparison of effect sizes, we restricted our analysis to 
systematic reviews with meta-analysis, whereas in the pro-
tocol it states that narrative systematic reviews would also 
be included. Secondly, we did not use a citation matrix to 
exclude systematic reviews with overlapping RCTs, since it 
was considered unnecessary given that the purpose of the 
review is to highlight interventions for further investigation 
in health benefit package decisions. Thirdly, we did not use 
elements of the TIDieR checklist [131] for data extraction, 
as during piloting of the data extraction form, it was found 
that systematic reviews included insufficient information on 
the methods of included RCTs. On a related note, since we 
extracted limited information on how the interventions were 
delivered, we were unable to evaluate the feasibility of deliv-
ering interventions in LMICs in our results. Finally, we did 
not detail methods to assess certainty in the body of evidence 
in the protocol but applied GRADE in this study.
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