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ABSTRACT

Background and Aims The proportion of untreated patients with alcohol use disorder (AUD) exceeds that of any other
mental health disorder, and treatment alternatives are needed. Awidely discussed strategy is to depart from the abstinence
paradigm as part of controlled drinking approaches. This first systematic review with meta-analysis aims to assess the ef-
ficacy of non-abstinent treatment strategies compared with abstinence-based strategies.Methods CENTRAL, PubMed,
PsycINFO and Embase databases were searched until February 2019 for controlled (randomized and non-randomized)
clinical trials (RCTs and non-RCTs) among adult AUD populations, including an intervention group aiming at controlled
drinking and a control group aiming for abstinence. Following Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) and Cochrane Collaboration guidelines, literature search, data collection and risk of bias
assessment were carried out independently by two reviewers [International Prospective Register of Systematic Reviews
(PROSPERO), registration no. CRD42019128716]. The primary outcome was the proportion of participants consuming
alcohol at or below the recommended threshold. Secondary outcomes were social functioning, drinking reductions,
abstinence rates and dropouts. Using random-effects models, RCTs and non-RCTs were analyzed separately. Sensitivity
and subgroup analyses accounted for methodological rigor, inclusion of goal-specific treatment, length of follow-up and
AUD severity. Results Twenty-two studies (including five RCTs) with 4204 patients were selected. There was no
statistically significant difference between both treatment paradigms in RCTs [odds ratio (OR) = 1.32, 95% confidence
interval (CI) = 0.51–3.39]. Non-randomized studies of free goal choice favored abstinence-orientation (OR = 0.60,
95% CI = 0.40–0.90), unless goal-specific treatment was provided (OR = 0.79, 95% CI = 0.40–1.56), or in studies
of low risk of bias (OR = 0.73, 95% CI = 0.49–1.09) or with long follow-up (OR = 1.49, 95% CI = 0.78–2.85).
Effect sizes were not clearly dependent upon AUD severity. Abstinence- and controlled drinking interventions did
not clearly differ in their effect on social functioning and drinking reductions. Conclusions Available evidence does
not support abstinence as the only approach in the treatment of alcohol use disorder. Controlled drinking, particularly
if supported by specific psychotherapy, appears to be a viable option where an abstinence-oriented approach is not
applicable.
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INTRODUCTION

Alcohol use disorders (AUD) and alcohol-related harm are
among the most burdensome diseases, both at individual

and at societal levels [1]. With proportions of only approx-
imately 20% of patients receiving treatment, the treatment
gap for AUD exceeds that of any other mental health
disorder [2–4]. This major unmetmedical need, alongwith
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the limited efficacy of treatments applied, is emphasized in
several national treatment guidelines for alcohol-related
disorders [5–7].

Reasons for a lack of successful treatment outcomes
may include the severe nature of AUD, but also the strong
focus on abstinence in current treatment strategies. Given
a somewhat small proportion of patients capable of,
and/or willing to, achieve abstinence [5,8,9], it is imagin-
able that, under an abstinence paradigm, some patients
and clinicians lose confidence in the effectiveness of treat-
ments and are discouraged by the perception that absti-
nence is the only viable goal. In what we sense as a
gradual paradigm-shift in treatment recommendations
in AUD, non-abstinence-oriented treatment options,
namely dose-reduction strategies, have been included as
intermediate treatment goals into the UK National
Institute for Health and Care Excellence (NICE) guidelines
[6] and recommendations by the European Medicine
Agency (EMA) [10]. In addition to pharmaceuticals fos-
tering abstinence (e.g. anti-craving drugs [11]), new
pharmacological approaches, directed at reducing alcohol
consumption (e.g. nalmefene), have been developed and
absence of heavy drinking has now been accepted as an
additional primary outcome for Phase 3 pharmacother-
apy trials of AUD by the US Food and Drug Administra-
tion (FDA) [12].

Since the beginning of the debate on non-abstinent
AUD treatments, ‘controlled drinking (CD)’ has been a con-
troversial term [13]. We pragmatically choose ‘CD’ to gen-
erally specify a treatment goal where patients are aiming
for a sustained pattern of drinking within rationally
pre-defined limits of low-risk consumption. This is beyond
merely striving for ‘moderation’ or ‘reduced drinking’,
and rather than assuming that any AUD patient can re-
turn to such a sustained pattern of drinking we emphasize
that these interventions merely accept CD as a potential
outcome and a valid goal alongside abstinence.

Serious concerns about CD approaches have repeatedly
been put forward, and acceptability among clinicians re-
mains low [14,15]. This applies in particular to
recommending CD as a final rather than intermediate goal,
and to patients with alcohol dependence as opposed to
harmful drinkers [16]. It is feared that CD may be against
the best interests of individuals with AUD, harboring the
risk of self-deception and the risk of undermining treatment
attempts by offering and implementing an alternative to
abstinence treatment, even though the latter is currently
known to be associated with the least risk of harm for the
patient [17,18]. At the same time, a number of clinical tri-
als showed improvements and rates of remission to low-risk
drinking with non-abstinent treatment strategies [19–21].
From a medical viewpoint it is also evident that
drinking reductions decrease the risk of adverse conse-
quences [9,17,22–26].

So far, it is unclear how useful a treatment goal of CD is
relative to approaches aiming for abstinence: trials yielded
contradictory results [19,27] and, in part, are circular,
as defining abstinence as primary outcome favors
abstinence-oriented treatments. The American Psychiatric
Association (APA) has recently emphasized the lack of
evidence regarding the comparison of CD and abstinence
approaches and goal-choice paradigms in general [7]. To
our knowledge, no systematic review including
meta-analysis has been published. The present work is
therefore the most comprehensive attempt aiming to esti-
mate the comparative efficacy of CD approaches in relation
to abstinence paradigms with regard to (1) alcohol
consumption measures as well as (2) drinking-related
and social outcomes, while (3) accounting for
treatment and patient characteristics; namely, disorder
severity, goal-specificity of treatment and definition of
treatment goal.

METHODS

This is a systematic literature review and meta-analysis.
We registered the study protocol on the International
Prospective Register of Systematic Reviews (PROSPERO;
CRD42019128716). Methods followed guidelines by the
Cochrane Collaboration for the conduction of systematic
reviews [28] and the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) [29].

Eligibility criteria: participants, intervention and control
groups

We included prospective follow-up studies comparing the
efficacy of non-abstinent versus abstinent treatment
regimens, using samples of adult patients (≥ 18 years) with
alcohol dependence or alcohol abuse/harmful use
diagnosed according to standard operationalized criteria
(i.e. Research Diagnostic Criteria, DSM-III, DSM-III-R,
DSM-IV, DSM-IV-TR, DSM-5 or ICD-10). All treatment in-
terventions aiming at controlling alcohol consumption
(CD paradigms) on a non-abstinent basis were eligible.

We excluded studies that did not include a comparison
group that aimed for abstinence. Concomitant pharmaco-
logical interventions were not an exclusion criterion, as
long as these were given to both intervention and compar-
ator groups.

Following recommendations by the Cochrane
Collaboration [28], two reviewers independently carried
out the screening of the references retrieved from the
electronic databases (J.H., M.M.), applying the pre-defined
inclusion/exclusion criteria (see above) first by considering
all information provided in title and abstract, and then
reading the full text of relevant studies.
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Outcomes

By definition, intervention and comparison groups are
aiming for different outcomes [abstinence (AB) versus
CD], and outcomes for this study had to reflect both treat-
ment goals. The primary outcomewas defined as the differ-
ence in the probability of achieving CD between the
subjects in the CD-oriented and AB-oriented study arms,
with CD defined as low-risk drinking within recommended
limits (following the study author’s most rigorous defini-
tion), including abstinence. As recommended limits for
low-risk drinking may differ, we decided on adopting the
trial author’s most rigorous, standardized definition that
was most comparable to the National Institute on Alcohol
Abuse and Alcoholism (NIAAA) low-risk (non-binge)
drinking levels [30] and World Health Organization
(WHO) low- or medium-risk drinking levels [31]. This
outcome can be equally reached by both interventions.
However, health benefits may be higher with larger propor-
tions of abstinent patients. In order to present the broader
picture, we defined clinically relevant secondary outcomes,
considering measures of social functioning, measures of al-
cohol consumption and drinking reductions, measures of
abstinence and dropouts.

When a study provided data for more than one mea-
sure of treatment outcome, data for our primary outcome
were considered using the following hierarchy: no drinking
above recommended low-risk limits; no violations of a non-
harmful, low-risk drinking goal (adopting the trial author’s
definition); and controlled, non-harmful drinking days.

Secondary outcomes were defined as: (i) treatment dif-
ference in efficacy on social functioning (considering, in hi-
erarchical order: legal problems, accidents, occupational
status/employment, relationships, inventories of drinking
problems/consequences), (ii) treatment difference in effi-
cacy on substantial improvement in drinking reduction
(adopting the trial author’s definition) and (iii) treatment
differences in number of patients maintaining abstinence
and abstinent days, in rates of subjects with relapse to
heavy drinking and heavy drinking days (HDD), in drinks
per drinking day (DDD) and in dropouts.

Literature search

We searched the Cochrane Central Register of Controlled
Trials (CENTRAL) until 18 February 2019. CENTRAL is fo-
cused upon randomized and non-randomized controlled
studies. It comprises, amongother sources, articles indexed
in MEDLINE, PsycINFO and Embase databases as con-
stantly screened by the Cochrane Drugs and Alcohol
Group (CDAG), following the Cochrane highly sensitive
searches. Additionally, we searched MEDLINE, PsycINFO
and EMBASE from October 2018 onwards, as recom-
mended by the CDAG (personal communication) to identify

studies that could have been missed due to a possible time
lag in CDAG’s screening schedule. In these searches, we
used generic search terms for alcohol-use and
drinking, combined with generic terms for abstinence and
non-abstinent or controlled-drinking approaches (for
explicit search entry, see Supporting information, Fig. S1).
We supplemented the search by carrying out reference
searches of all eligible articles, relevant review articles
and the ‘Mesa Grande Project’ database, which was sys-
tematically updated on clinical trials for AUDs up to 2001
[32,33]. No further restrictions (e.g. for language or time
period) were applied.

Data collection

Two researchers abstracted data from the original studies
(J.H., H.C.). Unclear cases were solved by discussion with
the senior author (C.B.). We retrieved data on the associa-
tion between treatment goal and achieving successful
treatment outcomes [e.g. odds ratio (OR)] or success rates
and total number per group), with respective measures of
statistical dispersion. If a trial provided data for more than
one time-point per outcome, the longest follow-up was in-
cluded for every outcome in our main analyses. For
non-randomized studies, we primarily extracted outcome
data based on a goal choice at study entry, if available. If
data were presented in figures only, values were extracted
using Engauge Digitizer version 11.2 MacOSX (M.
Mitchell). Additionally, information on the following char-
acteristics were retrieved from each of the included studies:
randomization procedure, goal choice and goal-switching
throughout follow-up, treatment intervention and goal-
specificity of treatment, definition of the CD goal,
proportion of patients with alcohol dependence in the
study sample, additional psychopharmacological treat-
ment and the proportions of female and male participants.

Risk of bias assessment

In accordance with the Cochrane Handbook [34],
methodological rigor of studies was assessed using the
Cochrane risk of bias tool for randomized controlled
trials (RCTs) and the Newcastle–Ottawa Scale [35] for
non-randomized studies. Judgments for each study were
duplicated (J.H., H.C.). Additionally, a global rating for each
study was conducted, considering those studies in
the highest third of summary rating scores to be of ‘lower’
risk of bias.

Data analysis

Analyses are based on intention-to-treat (ITT) populations.
If no ITT data were available, we included results on
completer or per-protocol populations, in this order. Study
arms characterized by an imposed goal of abstinence due
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to baseline factors (such as particularly severe AUD)
were excluded from our comparisons (applicable for
Booth et al. [36]).

Summary effect estimates were calculated on the odds
ratio scale [OR and 95% confidence interval (CI)] using
random-effects models (DerSimonian & Laird method) as
the studies differed in several methodological aspects, such
as diagnostic criteria and specific interventions employed.
Effect sizes from different, non-overlapping subgroups
of populations within a study were pooled using a
fixed-effect model, as recommended in the Cochrane
Handbook [34] (three-level meta-analytical approach).
Heterogeneity among studies was quantified with the I2

statistic. An α of 0.05 was considered statistically signifi-
cant for the primary outcome. For all other analysis,
P-values are presented in an exploratory sense. The num-
ber needed to treat (NNT) was calculated for primary out-
come analyses, using success rates of abstinence-oriented
treatment arms as an approximation to the patient’s
expected event rate.

For the primary and the secondary outcomes, RCTs and
non-randomized studies were analyzed separately. For the
primary outcome, non-randomized studies were further
analyzed in three consecutive steps, considering (1) all
non-randomized studies, (2) those presenting data based
on a goal choice of CD within actually defined low risk
limits and (3) those providing goal-specific treatment
intervention.

Sensitivity analyses

For the primary outcome we conducted an additional sen-
sitivity analysis in which, if not otherwise stated or
accounted for within the trial, cases lost to follow-up were
considered as treatment failures (i.e. ‘worst-case analysis’).

Pre-specified subgroup and sensitivity analyses referred
to: studies of higher methodological rigor; studies based on
a CD goal within recommended (low risk) limits (as op-
posed to self-defined reduction or no specific goal at all);
and studies offering goal-specific therapeutic intervention
for patients in each group, respectively. To avoid undue re-
liance upon single trials, in primary outcome sensitivity
analyses we removed all studies one by one from the anal-
ysis (leave-one-out analyses).

Meta-regression and moderator analysis

In random-effects meta-regression for our primary out-
come, we investigated associations of the studies’ effect es-
timates (log OR) with baseline severity of AUD (rating each
study by the proportions of dependent patients and ‘prob-
lem drinkers’/patients with harmful alcohol use), gender
(percentage of female patients) and length of follow-up.

Publication bias

Possible publication bias for the primary outcome analysis
was inspected assessing funnel plot asymmetry using
Egger’s test and by visually inspecting the funnel plot.

Analyses were conducted according to the Cochrane
Collaboration Handbook [28] and using Comprehensive
Meta-Analysis version 3 (Biostat, Engelwood, NJ, USA).

RESULTS

After screening of titles and abstracts of 6134 articles, 123
full texts were assessed for eligibility. Of these, 22 studies,
published between 1973 and 2017, were eligible for sys-
tematic review (Fig. 1). Overall, the studies included
4204 patients, 2251 aiming for abstinence and 1953
aiming for CD. Five studies were RCTs [21,37–40] and
one trial used a partially randomized design [41]. Sixteen
studies allowed patients to choose their goal; eight of these
also allowed for goal-switching during treatment. All five
RCTs and nine of the non-randomized trials provided
goal-specific treatment interventions, i.e. abstinence-
fostering treatment for patients aiming for abstinence and
CD-fostering treatment for patients aiming for CD. The re-
maining trials merely assessed patients’ personal goal but
provided no specific or abstinence-oriented treatment only.
Four studies did not define a goal of CD as aiming for drink-
ing within defined limits and included patients without a
specific goal or those aiming for any drinking reduction
into the CD-oriented groups [19,42–44]. Seven studies in-
cluded patients with alcohol dependence only; the remain-
ing included patients with harmful use in varying degrees.
Four trials included psychopharmacological treatment
[42,44–47]. One study included women only [48] and
one man only [27] (Table 1). Individual definitions of the
primary outcome for each study are presented in
Supporting information, Table S2.

Primary outcome

Defining treatment success as abstinence as well as con-
trolled, low-risk drinking within recommended limits, the
following effect sizes resulted when comparing patients in
abstinence-oriented treatment arms with patients aiming
for CD:

In all following analyses, an OR> 1 favors CD-oriented
study arms.
1. Two RCTs were summarized to an effect size of
OR = 1.32 (95% CI = 0.51–3.39; I2: 0%) (Figure 2).

Quantitatively summarizing all of the five RCTs is im-
possible due to substantial methodological heterogeneity,
and only two provided data suitable for our primary out-
come. However, generally speaking, the remaining three
RCTs showed no statistically significantly stronger effect
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for either treatment approach, but showed point estimates
consistent with better outcomes in CD concerning alcohol
consumption levels [39,40] and the percentage of patients
who reduced their drinking [37]. Differential findings from
all five RCTs are included in our secondary outcome analy-
ses below.

2. (i) Of the non-randomized (observational)
studies assessing goal choice, 12 provided data for
our primary outcome and were summarized to an effect
size of OR = 0.60 (95% CI = 0.40–0.90; I2 = 65.2%)
(Figure 2).

(ii) Among these, 10 studies based analyses on a goal
choice of CD within actually defined low risk limits
(as opposed to no goal or any drinking reduction). These
amounted to OR = 0.68 (95% CI = 0.43–1.08; I2: 60.0%).

(iii) Of these, eight studies provided goal-specific
treatment intervention (i.e. CD-fostering for CD groups
and abstinence-fostering for AB groups), which were
summarized to an effect size of OR = 0.79 (95%
CI = 0.40–1.56; I2: 68.0%).

Risk of bias

Summary ratings of methodological rigor of each study
are presented in Table 1. The non-randomized studies with
the highest ratings [seven of 18, with a score of 6

(range = 4–6)] were considered at a ‘lower’ risk of bias
(Supporting information, Fig. S3).

Subgroup and sensitivity analyses

In all following analyses, an OR > 1 favors CD-oriented
study arms.

Single trials did not greatly influence the calculations as
indicated by leave-one-out analyses.

In all non-randomized studies of higher methodological
rigor (i.e. lower risk of bias), the summary OR was 0.73
(95% CI = 0.49–1.09; I2: 57.7%) (seven studies). Among
non-randomized studies providing goal-specific treatment
intervention, those at lower risk of bias were summarized
to an OR of 0.98 (95% CI = 0.44–2.20, I2: 69,7%) (five
studies).

Broken down by group, and based on ‘worst-case’
analyses, 44.1% (95% CI = 30.3–58.9%) of abstinence-
oriented patients and 34.0% (95% CI = 25.7–43.3%) of
CD-oriented patients successfully exercised low-risk
drinking (13 studies). Taking into account studies that
defined a CD goal within limits and provided goal-specific
interventions, success rates amounted to 39.9% (95%
CI = 24.7–57.2%) for abstinence-oriented patients and
36.1% (95% CI = 28.5–44.4%) for CD-oriented patients.
Among non-randomized studies of higher methodological
rigor (low RoB only) providing goal-specific treatment

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow-chart
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intervention, success rates were: 37.6% (95% CI =
13.0–70.9%) of abstinence-oriented patients and 39.2%
(95% CI = 33.8–44.9%) of CD-oriented patients.

Meta-regressions and moderator analyses

Length of follow-up

Meta-regression among studies (n = 14) providing
outcome data for subsequent lengths of follow-up yielded
a statistically significant decrease in differences between
abstinence-orientation and CD-approaches over time
(primary outcome), and effect sizes tended in favor of
controlled drinking approaches with longer follow-up
(statistically significant correlation [slope = 0.0428;
degrees of freedom (d.f.) = 1; P-value (two-sided) = 0.0204;
R2 = 0.25] between effect size and length of follow-up
(Supporting information, Fig. S4). Among investigations
of follow-up periods of more than 12 months (i.e.
24–42 months), the summary OR was 1.49 (95%
CI = 0.78–2.85; I2: 0%) (four studies). No interaction be-
tween length of follow-up and AUD severity at baseline
was observed. Attrition rates were not substantially differ-
ent between studies of shorter and longer follow-up.

AUD severity at baseline

In trials including patients with alcohol dependence only,
goal choices did not differ statistically significantly in our
primary outcome: OR = 0.61 (95% CI = 0.29–1.27; I2:
68.9%) (five studies). Similarly, meta-regression of our pri-
mary outcome analysis did not indicate interaction of effect
size and AUD severity (Supporting information, Fig. S5).

Gender

Gender distribution in primary studies (as measured in
percentage of female patients per study population) did
not affect effect size (Supporting information, Fig. S6).

Numerical results from primary outcomes, subgroup
and sensitivity analyses are summarized in Table 2.

Secondary outcomes

All secondary outcomes are presented in Fig. 3.
i In abstinence- and CD-oriented studyarms,measures of
social functioning improved equally.

ii Equal proportions of patients achieved substantial
improvement in drinking reduction. Broken down by
group, 58.8% (95% CI = 51.2–65.9%) of abstinence-
oriented patients and 58.3% (95% CI = 51.1–64.2%)
of CD-oriented patients substantially improved regard-
ing drinking severity.

iii Briefly, there were no clear-cut differences
between abstinence-oriented and controlled drinking
approaches. Dropouts tended to occur more frequently
in abstinence arms whereas abstinence was observed
more often, but not exclusively, in abstinence arms.
By group, 21.2% (95% CI = 15.5–28.3%) of
abstinence-oriented patients and 9.7% (95%
CI = 5.9–15.4%) of CD-oriented patients maintained
abstinence at follow-up.

Publication bias

Regarding indication of small study effects, there was no
obvious funnel plot asymmetry upon visual inspection
and using Egger’s test (P = 0.462; two-tailed) (Supporting
information, Fig. S7).

DISCUSSION

Our analyses yielded the following main results. (a) With
regard to controlled, low-risk use of alcohol, there was no
statistically significant difference between abstinence- and
CD-oriented approaches, based on data from the limited
number of small RCTs. (2) In non-randomized studies ana-
lyzing free goal-choice behavior, no statistically significant
difference was found when patients received goal-specific
treatment interventions and the two approaches were ob-
served to be of equal efficacy in the limited number of stud-
ies of higher methodological quality. With no specific or

Figure 2 Forest plot, primary outcome (separate document)
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abstinence-based treatment intervention only, however,
patients were more likely to achieve low-risk drinking
when aiming for abstinence. (3) Results on social parame-
ters, improvements in drinking severity, relapse into heavy
drinking and drinks per drinking day indicated equal effi-
cacy of either treatment modality. Additional findings sug-
gest that achieving controlled, low-risk drinking is more
likely when patients aim for drinking within recom-
mended, low-risk limits than when they follow a
self-defined reduction. Effect sizes in observational trials
were dependent upon length of follow-up and
CD-oriented treatment were more effective in studies with
a follow-up of 2 years and longer.

Implications

While one obvious inference of this investigation is the
pressing need for high-quality RCTs in the future, clini-
cians and patients are currently facing clinical decision
uncertainty regarding abstinence versus CD in the man-
agement of AUD. How can our results inform these
decisions?

Our findings provide evidence to address some of the
concerns that have been raised against the CD paradigm.

First, our results indicate that offering a goal of CD does
not undermine patients’ insight into necessary changes
in behavior per se, as one-third of patients returning to
low-risk drinking in CD-oriented arms maintained absti-
nence. More generally, a substantial proportion of individ-
uals initially choosing CD switched to a goal of abstinence
in trials allowing for realignment. Accordingly, with CD,
patients seem to be open to proposals for change and previ-
ous work has found that patient participation in drinking
goal choice increases goal commitment and self-efficacy
[56], and goal acceptance seems to be correlated to a pos-
itive outcome [57]. Secondly, there is no indication from
our meta-regression that severity of AUD predicts whether
a patient will do better under an abstinence-oriented or a
CD treatment regimen, as the results did not change be-
tween patients with alcohol dependence and hazardous/
harmful drinkers. Therefore, our results do not confirm
the conventional wisdom that CD is only acceptable in
non-dependent patients.

In general, neither RCTs nor observational studies
provide clear-cut support for a focus on abstinence- or
CD-oriented treatment approaches. Wide CIs, contradic-
tory signals from summary effects, substantive heterogene-
ity in several of our analyses, as well as only few and dated

Table 2 Numerical results—primary outcomes, subgroup and sensitivity analyses.

Primary outcome

OR 95% CI P I2 (%) In favor of NNT n studies

RCT 1.32 0.51–3.39 0.57 0 CD 14 2
Non-RCT 0.60 0.40–0.90 0.013 65.2 AB 8 12

CD goal within defined low-risk limits 0.68 0.43–1.08 0.099 60.0 AB 11 10
Goal-specific treatment intervention,
CD goal within low-risk limits

0.79 0.40–1.56 0.492 68.0 AB 19 8

Subgroup and sensitivity
analyses

Low risk of bias (non-RCT) 0.73 0.49–1.09 0.119 57.7 AB 15 7
goal-specific treatment intervention,
low risk of bias (non-RCT)

0.98 0.44–2.20 0.967 69.7 AB 212 5

Alcohol-dependent patients only 0.61 0.29–1.27 0.183 68.9 AB 8 5
Follow-up 24–42 months 1.49 0.78–2.85 0.224 0 CD 12 4

Per group analyses

AB oriented group CD oriented group

In favor
of NNT

n
studies

Success
rate 95%-CI

Success
rate 95% CI

Worst case analysis 44.1% 30.3%–58.9% 34.0% 25.7%–43.3% AB 9 13
CD goal within low-risk limits,
goal-specific treatment intervention

39.9% 24.7%–57.2% 36.1% 28.5%–44.4% AB 16 9

Goal-specific treatment intervention,
low risk of bias (non-RCT)

37.6% 13.0%–70.9% 39.2% 33.8%–44.9% CD 63 4

RCT = randomized controlled trial; OR = odds ratio; CI = confidence interval; NNT = number needed to treat; AB = abstinence; CD = controlled drinking.
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RCTs, mean that the case is still open as to whether CD or
abstinence-orientation are similar in efficacy.

Certainly, more often than not, abstinence is desirable
from a medical point of view [17] and, clearly, patients
are more likely to maintain abstinence with AB-oriented
interventions. Even beyond that, our ‘worst-case scenario’
analysis indicates that a larger proportion of patients will
achieve controlled, low-risk drinking with a goal of absti-
nence (44% as opposed to 34% in CD-oriented arms). This
analysis, however, entails patients in CD-oriented arms
whowere not aiming for low-risk drinking or whowere of-
fered no or abstinence-oriented treatments only, and 95%
CIs were overlapping. The more patients are provided with
a goal-specific treatment, themore CD orientation becomes
a similarly effective approach. Nevertheless, 34% may be
regarded a sizeable success rate in CD arms with respect
to the current low treatment rates in AUD. Even beyond
that, if low-risk drinking levels are not achieved, numeri-
cally equal proportions of patients in AB- and CD-goal
treatment arms will benefit from treatments by improve-
ments in drinking severity. Consistent with our findings,
accumulating evidence confirms the achievability of
non-abstinent recovery and—importantly—the associated
improvements in physical and mental health [26], mortal-
ity [17], psychiatric comorbidity and quality of life [58,59]
and social functioning [60,61]. Our findings seem particu-
larly relevant to the field, given the low acceptability of
non-abstinent treatment goals among clinicians in several
countries [14,15,62,63].

The unsatisfactory success of current
abstinence-oriented treatments points to the need for re-
finement of, or alternatives to, such approaches. Our re-
sults suggest that CD, when accompanied by CD-fostering

treatment intervention, is not inferior. In light of the re-
maining uncertainty and the experience in the field with
the abstinence paradigm, CD may be seen as an option af-
ter abstinence has not been achieved or if patients are not
at all willing to stop drinking altogether.

Strengths and limitations

This study has several strengths, but it is also not without
limitations. First, selection bias is unlikely to have affected
our review, as our search strategy followed the recommen-
dations by the CDAG, and beyond database screening we
searched reference lists of reviews and previous systematic
search efforts (e.g. ‘Mesa Grande Project’). We must ac-
knowledge, however, the potential for studies to have been
missed. Secondly, all steps of this review were duplicated,
following best-practicemethods.We also put substantial ef-
fort into contacting authors of relevant studies and re-
ceived an unusual amount of feedback, including
previously unpublished data. As a result, to our knowledge,
this is the most comprehensive review on the topic to date.
Thirdly, choice of the primaryoutcomewas a challenge. Al-
though reasonably pragmatic, it may still be slightly biased
against abstinence strategies, because there may be more
health benefit in groups with higher proportions of absti-
nent patients. Therefore, only with our secondary outcome
analyses, we believe that our analyses present the full pic-
ture. Fourthly, our conclusions are limited by the limita-
tions of primary studies. Many of them, especially the
RCTs, date back more than 30 years. Several studies car-
ried a high risk of bias, particularly non-randomized stud-
ies. Those trials, however, allow an approximation of the
effect of goal-choice in a naturalistic setting and offer the

Figure 3 Secondary outcomes (separate document)
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opportunity to study treatment details in a
hypothesis-generating fashion. Fifthly, our analyses include
patients with various degrees of severity of AUD.
Meta-regression and moderator analyses, however, ad-
justed for illness severity, because high disorder severity
has been discussed as a contraindication to controlled
drinking. Interestingly, this was not confirmed by our
findings. Sixthly, we found moderate to substantial
between-study heterogeneity in our main analysis (except
for RCTs). Therefore, we used random effects, carried out
numerous sensitivity and subgroup analyses of more ho-
mogeneous samples and verified the robustness of results
after leaving each study out. Even beyond that, our
meta-regressions and moderator analyses pointed to the
robustness of our findings. Seventhly, declining differences
in efficacy with longer follow-up may be caused by higher
dropout-rates in both treatment arms over time, resulting
in decreased relative effect sizes between the two para-
digms. Reassuringly, however, dropout rates were not sub-
stantially different between studies of longer and those of
shorter follow-up.

Conclusions

The present evidence does not unequivocally favor
abstinence-based approaches in the treatment of AUDs.
In fact, the few, and methodologically limited, RCTs point
to equal efficacy of either strategy. While summary effects
of non-randomized controlled trials tended to favor
abstinence-based approaches in the short term,
CD-orientation proved to be non-inferior with specific
treatment intervention, with ongoing follow-up and in
studies of higher methodological rigor. The results, how-
ever, are marked by wide CIs and heterogeneity, indicating
a need for sufficiently powered RCTs to guide clinical deci-
sion making. For now, CD, particularly if accompanied by
specific psychotherapy support, seems to be a viable option
where an abstinence-oriented approach is not applicable.

Declaration of interests

None.

Acknowledgements

This project was funded by a research grant from the
German Federal Ministry of Education and Research
(Bundesministerium für Bildung und Forschung, BMBF)
(grant no. 01KG1808). We gratefully acknowledge the
generous help from Justin Enggasser, Sabine Hoffmann,
Karl Mann, Barbara McCrady and Franz Moggi in pro-
viding additional data from primary trials for our analy-
ses. Open access funding enabled and organized by
Projekt DEAL.

Author contributions

Jonathan Henssler: Conceptualization; data curation;
formal analysis; funding acquisition; investigation; meth-
odology; project administration; resources; validation;
visualization; writing-original draft; writing-review &
editing. Martin Müller: Conceptualization; data curation;
formal analysis; investigation; methodology; resources;
validation; visualization; writing-original draft; writing-
review & editing. Helena Carreira: Data curation;
formal analysis; methodology; writing-original draft;
writing-review & editing. Tom Bschor: Conceptualization;
methodology; writing-original draft; writing-review
& editing. Andreas Heinz: Conceptualization; methodol-
ogy; writing-original draft; writing-review & editing.
Christopher Baethge: Conceptualization; data curation;
formal analysis; funding acquisition; investigation; meth-
odology; project administration; resources; supervision;
validation; visualization; writing-original draft; writing-
review & editing.

References

1. World Health Organization (WHO). Global status report on al-
cohol and health 2018. Geneva: WHO; 2018. Available at:
https://apps.who.int/iris/handle/10665/274603 (accessed
11 September 2019).

2. Grant B. F., Goldstein R. B., Saha T. D., Chou S. P., Jung J.,
Zhang H., et al. Epidemiology of DSM-5 alcohol use disorder:
results from the National Epidemiologic Survey on alcohol
and related conditions III. JAMA Psychiatry 2015; 72:
757–66.

3. Kohn R., Saxena S., Levav I., Saraceno B. The treatment gap
in mental health care. Bull World Health Organ 2004; 82:
858–66.

4. Carvalho A. F., Heilig M., Perez A., Probst C., Rehm J. Alcohol
use disorders. Lancet 2019; 394: 781–92.

5. Mann K, Batra A, Hoch E, the Leitliniengruppe. S3-Leitlinie.
Screening, diagnose und Behandlung alkoholbezogener
Störungen [S3 Guideline for Screening, Diagnosis and
Treatment of Alcohol-related Disorders]. AWMF-register no.
076–001. Berlin/Heidelberg: Springer-Verlag; 2016.

6. National Institute for Health and Care Excellence (NICE).
Alcohol-use Disorders: Diagnosis, Assessment and Manage-
ment of Harmful Drinking (High-Risk Drinking) and Alcohol
Dependence. Available at: https://www.nice.org.uk/guid-
ance/cg115 (accessed 13 September 2019).

7. American Psychiatric Association (APA) The American Psychi-
atric Association Practice Guideline for the Pharmacological
Treatment of Patients with Alcohol Use Disorder. Washington,
DC: APA Publishing; 2018.

8. Finn S. W., Bakshi A.-S., Andréasson S. Alcohol consumption,
dependence, and treatment barriers: perceptions among non-
treatment seekers with alcohol dependence. Subst Use Misuse
2014; 49: 762–9.

9. Falk D. E., O’Malley S. S., Witkiewitz K., Anton R. F., Litten R.
Z., Slater M., et al. evaluation of drinking risk levels as out-
comes in alcohol pharmacotherapy trials: a secondary
analysis of 3 randomized clinical trials. JAMA Psychiatry
2019; 76: 374–81.

Non-abstinent versus abstinent goals in AUD 13

© 2020 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction Addiction

https://apps.who.int/iris/handle/10665/274603
https://www.nice.org.uk/guidance/cg115
https://www.nice.org.uk/guidance/cg115


10. European Medicines Agency (EMA) Annual Report 2010
(adopted by the management board June 28, 2011).
EMA/306870/2011. Amsterdam, the Netherlands: EMA;
2011.

11. Bschor T., Henssler J., Müller M., Baethge C. Baclofen for alco-
hol use disorder—a systematic meta-analysis. Acta Psychiatr
Scand 2018; 138: 232–42.

12. Center for Drug Evaluation and Research. Alcoholism: Devel-
oping Drugs for Treatment. U.S. Food and Drug
Administration Available at: http://www.fda.gov/regulatory-
information/search-fda-guidance-documents/alcoholism-de-
veloping-drugs-treatment (accessed 9 January 2020).

13. Marlatt G. A., Larimer M. E., Baer J. S., Quigley L. A. Harm re-
duction for alcohol problems: moving beyond the controlled
drinking controversy. Behav Ther 1993; 24: 461–503.

14. Davis A. K., RosenbergH. Acceptance of non-abstinence goals
by addiction professionals in the United States. Psychol Addict
Behav 2013; 27: 1102–9.

15. Luquiens A., Reynaud M., Aubin H. J. Is controlled drinking
an acceptable goal in the treatment of alcohol dependence?
A survey of French alcohol specialists. Alcohol Alcohol 2011;
46: 586–91.

16. Rosenberg H., Davis A. K. Differences in the acceptability
of non-abstinence goals by type of drug among American
substance abuse clinicians. J Subst Abuse Treat 2014; 46:
214–8.

17. Roerecke M., Gual A., Rehm J. Reduction of alcohol consump-
tion and subsequent mortality in alcohol use disorders:
systematic review and meta-analyses. J Clin Psychiatry
2013; 74: e1181–e1189.

18. Batra A., Müller C. A., MannK., Heinz A. Alcohol dependence
and harmful use of alcohol. Dtsch Arztebl Int 2016; 113:
301–10.

19. Enggasser J. L., Hermos J. A., Rubin A., Lachowicz M., Rybin
D., Brief D. J., et al. Drinking goal choice and outcomes in a
web-based alcohol intervention: results from VetChange.
Addict Behav 2015; 42: 63–8.

20. Sanchez-Craig M., Annis H. M., Bornet A. R., MacDonald K.
R. Random assignment to abstinence and controlled drinking:
evaluation of a cognitive-behavioral program for problem
drinkers. J Consult Clin Psychol 1984; 52: 390–403.

21. Graber R. A., Miller W. R. Abstinence or controlled drinking
goals for problem drinkers: a randomized clinical trial. Psychol
Addict Behav 1988; 2: 20–33.

22. Hasin D. S.,Wall M.,Witkiewitz K., Kranzler H. R., Falk D., Lit-
tenR., et al. Change innon-abstinentWHOdrinking risk levels
and alcohol dependence: a 3 year follow-up study in the US
general population. Lancet Psychiatry 2017; 4: 469–76.

23. Witkiewitz K., Kranzler H. R., Hallgren K. A., O’Malley S. S.,
Falk D. E., Litten R. Z., et al. Drinking risk level reductions as-
sociated with improvements in physical health and quality of
life among individuals with alcohol use disorder. Alcohol Clin
Exp Res 2018; 42: 2453–65.

24. Nutt D. J., Gual A., Anderson P., Rehm J. Why less is always
more in the treatment of alcohol use disorders. JAMA Psychi-
atry 2019; 76: 359–60.

25. Kline-Simon A. H., Litten R. Z., Weisner C. M., Falk D. E. Post-
treatment low-risk drinking as a predictor of future drinking
and problem outcomes among individuals with alcohol use
disorders: a 9-year follow-up. Alcohol Clin Exp Res 2017; 41:
653–8.

26. Charlet K., Heinz A. Harm reduction—a systematic reviewon
effects of alcohol reduction on physical andmental symptoms.
Addict Biol 2017; 22: 1119–59.

27. Caddy G. R., Addington H. J., Perkins D. Individualized behav-
ior therapy for alcoholics: a third year independent double-
blind follow-up. Behav Res Ther 1978; 16: 345–62.

28. Higgins JPT, Green S editors. Cochrane Handbook for System-
atic Reviews of Interventions, version 5.1.0 [updated March
2011]. The Cochrane Collaboration, 2011. Available at:
http://handbook-5-1.cochrane.org/ (accessed 12 September
2019).

29. Moher D., Liberati A., Tetzlaff J., Altman D. G., the PRISMA
Group Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. PLOS Med 2009; 6:
e1000097.

30. National Institute on Alcohol Abuse and Alcoholism
(NIAAA). 2011. Available at: https://www.niaaa.nih.gov/
alcohol-health/overview-alcohol-consumption/moderate-
binge-drinking (accessed 10 January 2020).

31. World Health Organization. International Guide for Monitor-
ing Alcohol Consumption and Related Harm (WHO/MSD/
MSB/00.4) 2000. Available at: https://apps.who.int/iris/han-
dle/10665/66529

32. Miller W. R., Wilbourne P. L. Mesa Grande: a methodological
analysis of clinical trials of treatments for alcohol use disor-
ders. Addiction 2002; 97: 265–77.

33. Miller W. R., Walters S. T., Bennett M. E. How effective is alco-
holism treatment in the United States? J Stud Alcohol 2001;
62: 211–20.

34. Higgins JPT, Thomas J, Chandler J, CumpstonM, Li T, Page MJ
et al. editors. Cochrane Handbook for Systematic Reviews of
Interventions, version 6.0 (updated July 2019). Cochrane
Collaboration; 2019. Available at: www.training.cochrane.
org/handbook/https://training.cochrane.org/handbook/cur-
rent (accessed 21 October 2019).

35. Wells GA, Shea B, O’Connell D, Peterson J,Welch V, LososM et
al. The Newcastle–Ottawa scale (NOS) for Assessing the Qual-
ity of Nonrandomised Studies in Meta-analyses. Available at:
http://www.ohri.ca/programs/clinical_epidemiology/oxford.
asp (accessed 12 September 2019).

36. Booth P. G., Dale B., Ansari J. Problem drinkers’ goal choice
and treatment outcome: a preliminary study. Addict Behav
1984; 9: 357–64.

37. Pomerleau O., Pertschuk M., Adkins D., Brady J. P. A compar-
ison of behavioral and traditional treatment for middle-
income problem drinkers. J Behav Med 1978; 1: 187–200.

38. Sanchez-Craig M., Lei H. Disadvantages to imposing the goal
of abstinence on problem drinkers: an empirical study.Br JAd-
dict 1986; 81: 505–12.

39. Lee H. S., Mericle A. A., Ayalon L., Areán P. A. Harm reduc-
tion among at-risk elderly drinkers: a site-specific analysis
from the multi-site primary care research in substance abuse
and mental health for elderly (PRISM-E) study. Int J Geriatr
Psychiatry 2009; 24: 54–60.

40. Stimmel B., Cohen M., Sturiano V., Hanbury R., Korts D.,
Jackson G. Is treatment for alcoholism effective in persons
on methadone maintenance? Am J Psychiatry 1983; 140:
862–6.

41. Orford J., Keddie A. Abstinence or controlled drinking in clin-
ical practice: a test of the dependence and persuasion
hypotheses. Br J Addict 1986; 81: 495–504.

42. Adamson S. J., Heather N., Morton V., Raistrick D. Initial pref-
erence for drinking goal in the treatment of alcohol problems:
II. Treatment outcomes. Alcohol Alcohol 2010; 45: 136–42.

43. Mowbray O., Krentzman A. R., Bradley J. C., Cranford J. A.,
Robinson E. A. R., Grogan-Kaylor A. The effect of drinking
goals at treatment entry on longitudinal alcohol use patterns

14 Jonathan Henssler et al.

© 2020 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction Addiction

http://www.fda.gov/regulatory-information/search-fda-guidance-documents/alcoholism-developing-drugs-treatment
http://www.fda.gov/regulatory-information/search-fda-guidance-documents/alcoholism-developing-drugs-treatment
http://www.fda.gov/regulatory-information/search-fda-guidance-documents/alcoholism-developing-drugs-treatment
http://handbook-5-1.cochrane.org/
https://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/moderate-binge-drinking
https://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/moderate-binge-drinking
https://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/moderate-binge-drinking
https://apps.who.int/iris/handle/10665/66529
https://apps.who.int/iris/handle/10665/66529
http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook
https://training.cochrane.org/handbook/current
https://training.cochrane.org/handbook/current
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp


among adults with alcohol dependence. Drug Alcohol Depend
2013; 132: 182–8.

44. Berger L., Brondino M., Fisher M., Gwyther R., Garbutt J. C.
Alcohol use disorder treatment: the association of pretreat-
ment use and the role of drinking goal. J Am Board Fam Med
2016; 29: 37–49.

45. Bujarski S., O’Malley S. S., Lunny K., Ray L. A. The effects of
drinking goal on treatment outcome for alcoholism. J Consult
Clin Psychol 2013; 81: 13–22.

46. Dunn K. E., Strain E. C. Pretreatment alcohol drinking goals
are associated with treatment outcomes. Alcohol Clin Exp
Res 2013; 37: 1745–52.

47. Mann K., Lemenager T., Hoffmann S., Reinhard I., Hermann
D., Batra A., et al. Results of a double-blind, placebo-controlled
pharmacotherapy trial in alcoholism conducted in Germany
and comparison with the US COMBINE study. Addict Biol
2013; 18: 937–46.

48. Al-Otaiba Z., Worden B. L., McCrady B. S., Epstein E. E. Ac-
counting for self-selected drinking goals in the assessment of
treatment outcome. Psychol Addict Behav 2008; 22: 439–43.

49. Simon J., Adamson J. D. S. Drinking goal selection and treat-
ment outcome in out-patients with mild—moderate alcohol
dependence. Drug Alcohol Rev 2001; 20: 351–9.

50. Booth P. G., Dale B., Slade P. D., DeweyM. E. A follow-up study
of problem drinkers offered a goal choice option. J Stud Alcohol
1992; 53: 594–600.

51. Haug S., Eggli P., Schaub M. P. Drinking goals and their asso-
ciation with treatment retention and treatment outcomes
among clients in outpatient alcohol treatment. Subst Use Mis-
use 2017; 52: 313–21.

52. Hodgins D. C., Leigh G., Milne R., Gerrish R. Drinking goal se-
lection in behavioral self-management treatment of chronic
alcoholics. Addict Behav 1997; 22: 247–55.

53. Meyer A., Wapp M., Strik W., Moggi F. Association
between drinking goal and alcohol use one year after residen-
tial treatment: a multicenter study. J Addict Dis 2014; 33:
234–42.

54. Öjehagen A., Berglund M. Changes of drinking goals in a two-
year out-patient alcoholic treatment program. Addict Behav
1989; 14: 1–9.

55. Vollmer H., Krämer S., Schneider R., Feldhege F. J., Schulze B.,
Krauthan G. Ein verhaltenstherapeutisches Programm zur
Behandlung junger Alkoholabhängiger unter besonderer
Berücksichtigung der Therapiemotivation [A behaviorally-
oriented therapeutic program for the treatment of young
alcohol-dependent patients with particular consideration of
the motivation for therapy]. Suchtgefahren 1982; 28: 1–15.

56. Lozano B. E., Stephens R. S. Comparison of participatively set
and assigned goals in the reduction of alcohol use. Psychol
Addict Behav 2010; 24: 581–91.

57. Heather N, Raistrick D, Godfrey C. A summaryof the reviewof
the effectiveness of treatment for alcohol problems. Available
at: https://scholar.googleusercontent.com/scholar?q=cache:
1y1muVyp5pUJ:scholar.google.com/&hl=en&as_sdt=0,5
(accessed 3 November 2019).

58. Hulse G. K., Tait R. J. Five-year outcomes of a brief alcohol in-
tervention for adult in-patients with psychiatric disorders.
Addiction 2003; 98: 1061–8.

59. Shaw G. K., Waller S., Latham C. J., Dunn G., Thomson A.
D. The detoxification experience of alcoholic in-patients
and predictors of outcome. Alcohol Alcohol 1998; 33:
291–303.

60. Gual A., Bravo F., Lligoña A., Colom J. Treatment for alcohol
dependence in Catalonia: health outcomes and stability of
drinking patterns over 20 years in 850 patients. Alcohol
Alcohol 2009; 44: 409–15.

61. Kraemer K. L., Maisto S. A., Conigliaro J., McNeil M., Gordon
A. J., Kelley M. E. Decreased alcohol consumption in outpa-
tient drinkers is associated with improved quality of life and
fewer alcohol-related consequences. J Gen Intern Med 2002;
17: 382–6.

62. Higuchi S., Maesato H., Yoshimura A., Matsushita S. Accep-
tance of controlled drinking among treatment specialists of
alcohol dependence in Japan. Alcohol Alcohol 2014; 49:
447–52.

63. Davis A. K., Nickelsen T., Zucker R. A., Bonar E. E., Walton M.
A. Acceptability of nonabstinent treatment outcome goals
among addiction treatment providers in Ukraine. Psychol Ad-
dict Behav 2018; 32: 485–95.

Supporting Information

Additional supporting information may be found online in
the Supporting Information section at the end of the
article.

Figure S1 Database search entry – explicit entry terms.
Table S2 Study definitions of primary outcome.
Table S3 Risk of bias of individual studies.
Figure S4 Scatterplot –Meta-Regression of effects size (Log
OR) on length of follow-up.
Figure S5 Scatterplot –Meta-Regression of effects size (Log
OR) on AUD severity at baseline.
Figure S6 Scatterplot –Meta-Regression of effects size (Log
OR) on percentage of female patients.
Figure S7 Funnel plot of primary outcome analysis.

Non-abstinent versus abstinent goals in AUD 15

© 2020 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction Addiction


