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ABSTRACT
Background and Aims To review published studies on the effectiveness of combining cognitive-behavioural therapy
(CBT) and motivational interviewing (MI) to treat comorbid clinical and subclinical alcohol use disorder (AUD) and
major depression (MDD) and estimate the effect of this compared with usual care. Methods We conducted systematic
literature searches in PubMed, PsycINFO and Embase up to June 2013 and identified additional studies through
cross-references in included studies and systematic reviews. Twelve studies comprising 1721 patients met our inclu-
sion criteria. The studies had sufficient statistical power to detect small effect sizes. Results CBT/MI proved effective for
treating subclinical and clinical AUD and MDD compared with controls, with small overall effect sizes at post-treatment
[g=0.17, confidence interval (CI)=0.07-0.28, P < 0.001 for decrease of alcohol consumption and g=0.27, CL:
0.13-0.41, P < 0.001 for decrease of symptoms of depression, respectively]|. Subgroup analyses revealed no significant
differences for both AUD and MDD. However, digital interventions showed a higher effect size for depression
than face-to-face interventions (g =0.73 and g = 0.23, respectively, P = 0.030). Conclusions Combined cognitive-
behavioural therapy and motivational interviewing for clinical or subclinical depressive and alcohol use disorders
has a small but clinically significant effect in treatment outcomes compared with treatment as usual.

Keywords Alcohol use disorders, cognitive-behavioural therapy, comorbidity, major depression, meta-analysis,

motivational interviewing, randomized controlled trials, treatment effect.

Correspondence to: Heleen Riper, Department of Clinical Psychology, VU University Amsterdam, Van der Boechorststraat 1, 1081 BT Amsterdam, the
Netherlands. E-mail: h.riper@vu.nl
Submitted 23 October 2012; initial review completed 6 November 201 3; final version accepted 11 November 2013

INTRODUCTION

Alcohol use disorders (AUD) often co-occur with major
depressive disorder (MDD), both in treatment and in
general populations [1,2]. Among AUD treatment popu-
lations, comorbid depression can mount to 50% [3]. Simi-
larly, MDD treatment populations have up to 40% life-
time probability of developing AUD [4,5]. Co-occurrence
of AUD and MDD results in even greater disease burdens
than the separate disorders [6]. Some of the burdens
experienced by people with comorbid AUD and MDD are
high morbidity and mortality levels, functional impair-
ment and increased suicide risk [7]. Not surprisingly, the
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costs to society are substantial, owing to high levels of
health-care consumption, inadequate treatment out-
comes, high work absenteeism and lost productivity
[8,9].

Combined treatment of comorbid AUD and MDD
could hence be vitally important from a clinical and a
public health viewpoint [10]. Combined treatment has
never been common clinical practice [11]. The comorbid
disorder was either not recognized or was not treated,
under the assumption that it would resolve once the
primary disorder was treated [12]. Today, a growing
number of combined treatments for comorbid AUD
and MDD are available; these include psychotherapeutic
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treatments either as an adjunct to treatment as usual
(TAU) or as an alternative to it [7,13,14].

Studies that have evaluated the impact of vari-
ous psychotherapies—including cognitive-behavioural
therapy (CBT [15]), Twelve-Step facilitation (TSF [16])
and motivational interviewing (MI [17])—on MDD or on
AUD alone have found them effective. These therapies
have also proved effective for subclinically depressed
populations [18] and for populations that do not fulfil the
DSM-IV criteria [19] for AUD but still experience prob-
lems with alcohol, such as those drinking beyond guide-
lines for low-risk drinking [20-22]. Integrated treatment
approaches are often based on components of these CBT
and/or MI interventions [23], mainly with a focus on
both depression and alcohol, and with or without phar-
macological intervention [14]. Brown and colleagues
[24], for example, evaluated the effectiveness of a treat-
ment intervention made up of components of the
evidence-based CBT course Coping with Depression [25]
and the cognitive-behavioural alcohol skills training
components identified by Project Match [16].

Studies on the effectiveness of psychotherapy for
people with comorbid AUD and MDD have shown prom-
ising results. A first indication of effectiveness came indi-
rectly from the seminal meta-analysis by Nunes & Levin
[26]. Their review of 14 studies assessed the impact of
antidepressant medication in the treatment of comorbid
MDD and substance use disorders (SUD) compared to
placebo controls, with or without adjunct psychothera-
pies (some of which were manual-guided CBT). Antide-
pressant medication appeared effective for depression
[d=0.38; confidence interval (CI)=18-58] and for
alcohol reduction (d=0.25; CI =0.08-0.42). Subgroup
analyses revealed that studies adding psychotherapeutic
interventions in both experimental and control groups,
such as the study by Roy-Byrne and colleagues in 2000
[27], showed a higher placebo response in the control
groups than the set of studies without added psycho-
therapies, such as the study by Altamura and colleagues
in 1990 [28]. The higher placebo response in the study by
Roy-Byrne et al. and thus a lower between-group effect
size was hence potentially explained by the psychothera-
peutic interventions. Hides and colleagues [29] included
12 studies in their review, eight of which focused on
comorbid alcohol and depression and four on depression
and SUD. They found positive results for the effectiveness
of psychotherapies, including CBT (either alone [30] or in
combination with antidepressant medication [31]). They
concluded, however, that the evidence was not yet strong
enough, due to the small numbers of studies they had for
their review, the diversity among them and the low meth-
odological qualities of some. Such diversity was also seen
in the systematic review by Baker and colleagues [32].
The Randall et al. study [33], for instance, evaluated the
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effectiveness of a CBT procedure focused on alcohol only
in comparison with a combined CBT alcohol and social
phobia treatment. Markowitz et al. [34] focused on the
effectiveness of interpersonal psychotherapy for popula-
tions with comorbid AUD and dysthymia.

The results of these reviews suggest some preliminary
evidence that psychological interventions (in particular
CBT/MI) may be effective for treating co-occurring clini-
cal or subclinical MDD and AUD. As no meta-analysis was
yet available, we performed a review to gain evidence on
the effectiveness of CBT/MI for treating such comorbid
conditions. On the basis of the existing literature, we also
expected that depression improvement would mediate
an effect of CBT on alcohol improvement and vice
versa [14,26]. We therefore also examined associations
between depression and alcohol effect sizes.

To the best of our knowledge, this is the first meta-
analysis of the impact of CBT/MI on the treatment of
comorbid depression and AUD.

METHOD
Identification and selection of studies

We used a database of 1344 studies on the psychological
treatment of depression. Details of this database have
been described elsewhere [35]. It has been used in more
than 30 published meta-analyses (see also http://
www.evidencebasedpsychotherapies.org). It is updated
continuously through comprehensive literature searches
(from 1966 to January 2013). We examined a total of
13 407 abstracts in Pubmed (3320 abstracts), PsycInfo
(2710), Embase (4389) and the Cochrane Central Regis-
ter of Controlled Trials (2988). The abstracts were iden-
tified by combining terms indicative of psychological
treatment and depression (both MeSH terms and text
words). Primary studies from 42 meta-analyses of psy-
chological treatment for depression were also examined
for our database to ensure that no published studies were
missed. From the 13 407 abstracts (9860 after removal
of duplicates), 1344 full-text papers were retrieved for
possible inclusion in the database. From these [which
included 351 randomized controlled trials (RCTs)]|, we
selected those papers that were suitable for our meta-
analysis (see Fig. 1). We also identified studies on the
basis of cross-references in these studies and references
found in additional systematic reviews. We included
studies that examined effects of CBT/MI on alcohol use
(AUD, abuse or dependence) as assessed by diagnostic
interviewing or by screening for scores above a cut-off
point on a self-report alcohol measure (such as those
based on guidelines for low-risk drinking; see Table 1).
We followed a similar procedure for the assessment
of depression. We did not apply any age or language
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12 studies (15 comparisons included
in meta-analysis)

restrictions. Our original search concentrated on rando-
mized controlled trials focused on comorbid alcohol and
depression. However, in due course it emerged that the
number of RCTs in that domain was still limited and that
a number of high-quality non-randomized studies were
available. We therefore decided to include the latter in the
meta-analysis. We included only randomized and non-
randomized controlled studies in which (i) CBT/MI was
compared with TAU or (ii) CBT/MI was compared with
another psychological treatment. Comparative controlled
studies were included only if allocation was not influ-
enced by individual patients, therapists or researchers.
For studies with more than one post-treatment assess-
ment, we used the earliest to ensure maximum consist-
ency in follow-up durations. Our initial selection from the
first search was based on information derived from titles,
abstracts and keywords; if these yielded insufficient infor-
mation to assess inclusion criteria, the full paper was
retrieved. All papers were assessed independently on
inclusion and exclusion criteria and quality by two inde-
pendent raters (H.R. and J.d.W.). Any disagreement was
resolved by discussion and consensus. Authors were
approached ([8], H.R.) when relevant data were missing.
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Figure 1 Flow-chart of study inclusion

Quality assessment

We assessed the validity of the included studies using four
criteria from the Risk of Bias Assessment tool, developed
by the Cochrane Collaboration [36]. The tool (which can
be applied to both randomized and non-randomized
studies) verifies study attributes that are possible sources
of bias, including adequate generation of the allocation
sequence, concealment of the allocation to the different
conditions, preclusion of knowledge of the allocated
interventions (blinding of assessors) and handling of
incomplete outcome data. We rated incomplete data
handling as positive if intention-to-treat analyses were
conducted (see Table 1).

Study characteristics

We coded characteristics of the analysed studies as
described in Table 1.

Meta-analyses

We calculated mean effect sizes (Hedges's g) for each com-
parison, using the computer program Comprehensive
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Depression: CBT/MI versus Control
Study name Comparison Outcome Statistics for each study Hedges's g and 95% CI
Hedges's Standard Lower Upper

g error  Variance limit  limit Z-Value p-Value
Kay-Lamb. 2009-1 icbtmi v brief-nt  BDI 0.921 0371 0138 0195 1648 2485 0013 ——
Agyapong 2012 icbt/mi v tau BDIHI 0.882 0.282 0079 0330 1434 3134 0002 ———
BrownRA 1997  cbt-d +tau v tau+rel Combined 0.546 0344 01419 -0.120 1221 1586 0.113 -
Watkins 2011 coUmittauvtau  BDIMHI 0.497 0131 0017 0240 0755 3788 0.000 —!—
Kay-Lamb. 2008-2 icbtmi-c v brief-int  BDI 0.494 0355 0126 -0203 1190 1389 0.165
Brown RA 2011 cbt-d +tau v tau+rel Combined 0.316 0.161 0026 0.001 0832 1.966 0.049 i
Kay-Lamb. 2011  icbt/mi v tau BDII 0.292 0.128 0017 0039 0545 2258 0024 e nten
Hunter 2012 icbymi v tau ELI 0.282 0261 0068 -0230 0794 1.079 0281 -
Baker 2010-3 icbtmi v brief-int  BDII 0.230 0233 0054 -0227 0688 0988 0323 —
Lydecker 2010 icbtmi+md v tsf+md HDRS 0.203 0139 0019 -0070 0476 1454 0.146 b
Hides 2011 icbymi v tau Combined 0.112 0252 0064 -0382 0606 0444 0657 d
Battersby 2013 cbt+tau v tau HADS 0.065 0230 0053 -0386 0516 0284 0776 &
Baker 2010-2 cht-a v brief-int BDII 0.116 0239 0057 -0585 0353 -0.485 0627 —
Baker 2010-1 cht-d v brief-int BDII -0.124 0238 0057 -0591 0343 -0.521 0603 =
Brown SA2006  icbUmivmd+12S  HDRS 0.302 0299 0089 -0887 0.284 -1.010 0313 =

0.266 0071 0005 0126 0406 3728 0.000 e
-1.00 -0.50 0.00 0.50 1.00
Favours Control Favours CBT/MI
Figure 2 Depression: cognitive-behavioural therapy/motivational interviewing (CBT/MI) versus control

Alcohol: CBT/MI versus Control

Study name Comparison Qutcome Statistics for each study Hedges's g and 95% CI
Hedges's Standard Lower  Upper

g emmor  Variance  limit limit  Z-Value p-Value
Agyapong 2012 icbtimi v tau drinks p day 0.4869 0272 0074 -0085 1002 1722 0.085
BrownRA1997  cbld+tauviau  Combined 0392 0367 0135 0327 1111 1069 0.285
Battersby 2013 icht+ tau v tau audit 0361 0232 0054 -0093 0816 1558 0.119 -
Baker2010-3a  icbymivbrietint  Combined 0337 0173 0030 0003 0676 1943 0052 —
Watkins 2011 cbt+tau v tau % days used alcohol 0327 0.158 0.025 0.015 0639 2051 0.040 L
Baker2010-2a  cbtavbrietint  Combined 0249 0177 0031 0098 0596 1404 0.160 =
Kay-Lambkin 2009-1 icbUmi v brief-int  mean daily OTI 0248 0446 0199 0626 1.122 0586 0578
Kay-Lambkin 2011 icbt/mi v pet Combined 0.242 0164 0027 0079 0563 1475 0140 =
Baker2010-1a  cbtdvbriefint  Combined 0.220 0174 0030 -0.121 0561 1264 0.206 5
Kay-Lambkin 2009-2 icbtmi-c v briefint  mean daily OTI 0.190 0450 0203 0692 1072 0423 0672
Hides 2011 icbtimi v tau Combined 0.187 0252 0064 0308 0681 0739 0.460
Hunter 2012 icbt/mi +tauvtay  meannrdrinksd-d  0.162 0260 0068 -0.348 0673 0623 0533
Brown RA 2011 cbt-d + tau v tau Combined 0.025 0.160 0026 -0288 0339 0158 0875
Lydecker 2010 icbt+med v tsf+med days abstinent 021 0.139 0019 -0484 0063 -1.5M1 0.131
Browns SA2006  icbUmi v med+ 12 St % days abstinent  -0.500 0640 0410 -1.755 0756 -0.780 0.435

0.174 0054 0003 0069 0280 3251 0.001 | -
-1.00 -0.50 0.00 0.50 1.00
Favours Control Favours CBT/MI

Figure 3 Alcohol: cognitive-behavioural therapy/motivational interviewing (CBT/MI) versus control

Meta-Analysis (CMA, version 2.2.021 [37]). Cohen’s d is
the standardized difference between the two means
divided by the pooled standard deviation at post-test.
Hedges's g is a variation of Cohen’s d that corrects for
potential bias due to small sample sizes [ 38]. Effect sizes of
approximately 0.8 can be considered large, 0.5 moderate
and 0.2 small [39]. Because several studies had small
samples, we corrected the effect sizes for bias using the
procedures suggested by Hedges & Olkin [38].

We calculated separate effect sizes for depression and
for alcohol consumption (the primary outcome measures
in the analysed studies). If means and standard devia-
tions were not reported, we contacted the study authors
to obtain these and/or used other statistics to calculate
the effect sizes according to the procedures implemented
in our meta-analysis software. Where possible, data from
intention-to-treat analyses were used; completers-only
data were used if the former were unavailable. If more
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than one depression or alcohol outcome measure was
reported in a single study, we averaged the effect sizes
from those measures to produce a single summary effect
size for use in the meta-analysis, adjusting those calcula-
tions statistically to account for variance introduced by
the multiple measures [40]. Figures 2 and 3 show the
studies for which this was the case; outcome was then
indicated with ‘combined’.

As we expected considerable heterogeneity among the
studies, we calculated the mean effect sizes using a
random-effects model. This assumes that the included
studies were drawn from ‘populations’ of studies that
differ systematically from one another (heterogeneity). It
thus assumes that the effect sizes resulting from included
studies differ not only because of the random error within
studies (as in the fixed-effects model), but also because of
true variation in effect size from one study to the next. We
calculated the Q-statistic, which assesses the presence
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versus the absence of heterogeneity, but report only
whether or not it was significant. As a test of homogene-
ity of effect sizes, we also calculated the I*-statistic, which
quantifies the heterogeneity in percentages. A value of
0% indicates no observed heterogeneity, and larger values
show increasing heterogeneity, with 25% as low, 50% as
moderate and 75% as high [41].

We also calculated numbers needed to treat (NNTs),
using the formulae provided by Kraemer & Kupfer [42].
NNT estimates the number of patients that need to be
treated in order to have a beneficial impact on one person.

Subgroup analyses were conducted according to the
mixed-effects model, whereby studies within subgroups
are pooled with the random-effects model and tests
for significant differences between subgroups are con-
ducted with the fixed-effects model. We also used meta-
regression analyses to identify any associations between
the effects on depression and those on alcohol outcomes.

To detect possible publication bias, we examined the
funnel plots visually for the primary outcome measures
for symmetry. A funnel plot is a scatterplot of treatment
effect against a measure of study size. A symmetrical
inverted funnel shape indicates low publication bias,
whereas an asymmetrical funnel indicates potential pub-
lication bias which may jeopardize the results and con-
clusion of the meta-analysis conducted. We conducted
Egger’s linear regression test [43] of the intercept to
quantify the bias captured by the funnel plot and test
whether or not it was significant. The Duval & Tweedie
[44] trim-and-fill analysis was performed to further verify
an unbiased estimate of the pooled effect size. This
method enables an estimation of the number of missing
studies that might exist in a meta-analysis and the
effect that these studies might have had on its outcome.

Power calculations

We calculated beforehand how many would be needed to
ensure sufficient statistical power to identify relevant
effects. This was important because we sought studies
based on treatment-to-treatment comparisons, so that
small effect sizes were to be expected. The power calcula-
tion was conducted according to the procedures
described by Borenstein and colleagues [40]. We hoped to
find enough studies to enable identification of a small
effect size of d = 0.30 based on the random-effects model.
The power calculations indicated that this would require
at least 15 studies with a mean sample size of 40 (20
participants per condition). Conservatively, that assumes
a medium level of between-study variance (t°), a statisti-
cal power of 0.80 and a significance level of o < 0.05.
Alternatively, we would need 10 studies with 60 partici-
pants each to detect an effect size of d=0.30.

© 2013 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction

RESULTS
Selection and inclusion of studies

Figure 1 shows a flow-chart describing the study selec-
tion procedure. Twelve studies (15 comparisons) were
included in the meta-analysis. In reporting the results we
followed the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) checklist [45].

Characteristics of included studies: CBT/MI plus TAU
versus control conditions

Table 1 summarizes selected study characteristics. They
assessed a total of 1721 patients (1026 in experimental
and 695 in control conditions) and thus provided suffi-
cient statistical power (see Power calculations section).
Three studies assessed the presence of depression and
alcohol use disorders with diagnostic interviews. In the
remaining studies, patients scored above a cut-off point
on a self-report depression or alcohol scale. Nine studies
applied a randomized controlled study design, three a
controlled design only. Ten of the 15 CBT/MI conditions
consisted of combined treatment strategies focusing on
both alcohol and depression, four applied depression-
focused CBT only and one applied CBT for alcohol only.
Most CBT/MI procedures were added to TAU. TAU
included psychosocial counselling and/or medication
treatment. All the studies used validated outcome assess-
ment instruments (for assessment of symptoms of
depression: Beck Depression Inventory (BDI) and BDI-II
[46], Hospital Anxiety and Depression Scale (HADS)
[47], Hamilton Rating Scale for Depression (HAM-D)
[48], Center for Epidemiologic Studies—Depression
(CES-D) [49], Symptom Checklist-90 Revised, Depression
(SCL-90-R-D) [50], Profile of Mood States (POMS)
[51,52], Kessler Psychological Distress Scale (K10) [51]
or Children’s Depression Rating Scale (CDRS) [53]).
Alcohol use was measured by various consumption out-
comes such as quantity and abstinence measures, as
assessed using the alcohol time-line follow-back (TLFB
[54] and Alcohol Use Disorders Identification Test
(AUDIT) questionnaires [55]).

Quality of included studies

The quality of the studies varied (see Table 1). Nine
reported adequate sequence generation; three were non-
randomized. Seven reported allocation to conditions by
an independent party. Eight reported blinding of outcome
assessors or used only self-report outcomes. Eight con-
ducted intention-to-treat analyses. Dropout rates varied
from 3 to 40%. Six studies met all four pre-defined quality
criteria.
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Effects of CBT/MI versus control groups: depression

Figure 2 and Table 2 show that the effects of CBT/MI
on decrease of depression symptoms over controls
were small but significant at post-test (g=0.27, 95%
CI=0.13-0.41, P<0.001,
NNT = 6.58). Heterogeneity was low and non-significant

random-effects model;

(I*=37.51). Between-study variance (t?) was small
(0.005), resulting in considerable statistical power. A
post-hoc power calculation showed that our set of studies
had sufficient statistical power (1.00) on the basis of the
random-effects model (based on the low level of between-
study variance, t>=0.003, and a significance level of
0.05).

Two studies [30,56] compared groups receiving differ-
ent types of CBT/MI with a single control group, so that
multiple comparisons from these studies were included in
the same analysis. The fact that these were not independ-
ent of one another could have reduced artificially the
heterogeneity of the analysed studies, thereby affecting
the pooled effect size. We therefore conducted sensitivity
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analyses that included only one effect size per study: one
meta-analysis incorporating the largest effect size only
and a second incorporating the smallest only. As Table 2
shows, these had little influence on the pooled effect size,
nor did they produce differences in heterogeneity.

Effects of CBT/MI versus control groups: alcohol

The overall mean effect size indicating the post-test differ-
ence between CBT/MI and control groups concerning a
decrease in alcohol consumption was small (g=0.17,
95% CI=0.07-0.28, P <0.001; random-effects model;
NNT = 10.42). Results are shown in Fig. 3 and Table 3.
Heterogeneity was very low (I = 0.15). A post-hoc power
calculation showed that our set of studies had sufficient
statistical power (0.87) on the basis of the random-effects
model (based on the low level of between-study variance,
> =0.003, and a significance level of 0.05). There
were two studies that compared groups receiving differ-
ent types of CBT/MI with a single control group [30,56].

Table 2 Effects of adjunct cognitive-behavioural therapy/motivational interviewing (CBT/MI) on decrease in symptoms of depression
in comparison with treatment-as-usual control groups, and subgroup analyses of associations between effect sizes and study char-

acteristics (Hedges's g*).

CBT/MI versus TAU Subgroup ncomp g 95% CI e P NNT
All studies 15 0.27 0.13to0.41** 37.51 6.58
One effect size per study (lowest excluded) 13 0.27 0.14to 0.41™* 27.42 6.58
One effect size per study (highest excluded) 13 0.26 0.09 to 0.44™ 46.31 6.85
Subgroup analyses
Type of control TAU 9 0.30 0.11to0.47** 39.34 0.624 5.95
Brief treatment 6 0.22 -0.03t00.47 41.48 8.06
Randomization Yes 12 0.23 0.07t00.39* 38.80 0.197 7.69
No 3 0.43 0.21to 0.64** 0 4.20
Analyses ITT 12 0.26 0.09to 0.43** 48.36 0.803 6.85
co 3 0.30 0.05to 0.54* 0 5.95
Recruitment Community 6 0.22 -0.01to .47 41.48 0.624 8.06
Clinic 9 0.30 0.12to 0.47** 39.34 5.95
Population Alcohol 7 0.23 -0.01t00.47* 4691 0.640 7.69
Substance use (incl. alcohol) 8 0.30 0.13to0.47** 33.08 5.95
Age (Young) adults 216 years 7 0.20 -0.01t00.41 31.07 0.446 8.93
Adult 218 years 8 0.31 0.12t00.56™* 44.14 5.75
Diagnosis of both conditions Yes 3 0.26 -0.29t00.81 76.65 0.965 6.85
No 12 0.27 0.14to 0.41** 19.82 6.58
Focus of treatment Integrated 10 0.27 0.10to 0.45* 32.56 0.828 6.58
Single (depression or alcohol) 5 0.24 -0.03t00.51 55.43 7.46
Patient status In-patient 1 0.50 0.24t0 0.75** 0 0.082 3.62
Out-patient 14 0.23 0.09 to 0.38** 31.69 7.69
Individual/group Individual 10 0.30 0.11to 0.49** 38.75 0.597 5.95
Group 5 0.22 -0.02t00.45 47.97 8.06
Digital versus face-to-face Internet 2 0.73 0.30to1.16™* 0O 0.030 2.54
Face-to-face 13 0.23 0.09 to 0.36™* 30 7.69

CI = confidence interval; n comp = number of comparisons; NNT = number needed to treat; CO = completers-only analysis; ITT = intention-to-treat
analysis; TAU = treatment as usual. *According to the random-effects model. *The P-values in this column indicate whether the Q-statistic is significant
(I?-statistics do not include a test of significance). “The P-values in this column indicate whether the difference between the effect sizes in the subgroups

is significant. *P < 0.05; **P < 0.01; ***P < 0.001.
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Table 3 Effects of adjunct cognitive-behavioural therapy/motivational interviewing (CBT/MI) on decrease in alcohol consumption
in comparison with treatment-as-usual control groups, and subgroup analyses of associations between effect sizes and study

characteristics (Hedges's g%).

CBT/MI versus TAU Subgroup ncomp g 95% CI P P NNT
All studies 15 0.17 0.07 to 0.28** 0.15 10.42
One effect size per study (lowest excluded) 13 0.18 0.05t00.31™ 13.94 9.80
One effect size per study (highest excluded) 13 0.16 0.04 to 0.28** 7.75 11.11
Subgroup analyses
Type of control TAU 9 0.11 -0.04t00.32 33.13 0.354 16.13
Other treatment 6 0.26 0.10to 0.42** 0 6.85
Randomization Yes 12 0.15 0.03t00.28* 12.59 0.310 11.90
No 3 0.30 0.05to 0.55* 0 5.95
Analyses ITT 12 0.20 0.07t0 0.32** 13.65 0.546 8.93
Cco 3 0.11 -0.04to 0.36 0 16.13
Recruitment Community 6 0.26 0.10 to 0.42** 0 0.354 6.85
Clinic 9 0.14 -0.04t00.32 33.13 12.82
Population Alcohol 7 0.24 0.10t0 0.39** 0 0.270 7.46
Substance use 8 0.11 -0.07t00.29 21.73 16.13
Diagnoses of both conditions Yes 3 0.00 -0.54t00.54 62.75 0.394
No 12 0.24 0.12t00.35** 0 7.46
Age (young)-adult i 216 years 7 0.25 0.10to 0.40*** 0O 0411 7.14
Adult 8 0.14 -0.06t00.35 41.05 12.82
Focus of treatment Integrated 10 0.15 0.00to 0.33 21.57 0.699 11.90
Single (depression or alcohol) 5 0.21 0.05to 0.37** 0 8.47
Patient status In-patient 1 0.33 0.01 to 0.64* 0 0.310 5.43
Out-patient 14 0.15 0.04 to 0.27** 0 11.90
Individual/group Individual 10 0.23 0.10to 0.39™* 0 0.454 7.69
Group 5 0.11 -0.19t00.40 56.23 16.13
Digital versus face-to-face Internet 2 0.39 -0.06 to 0.85 0 0.346 4.59
Face-to-face 13 0.16 0.05to00.28™* 6.26 11.11

CI = confidence interval; n comp = number of comparisons; NNT = number needed to treat; CO = completers-only analysis; ITT = intention-to-treat
analysis; TAU = treatment as usual. *According to the random-effects model. "The P-values in this column indicate whether the Q-statistic is significant
(I-statistics do not include a test of significance).The P-values in this column indicate whether the difference between the effect sizes in the subgroups

is significant. *P < 0.05; **P < 0.01; **P < 0.001.

Sensitivity analyses showed little influence of these on
the pooled effect size or differences in heterogeneity
(Table 3).

Subgroup analyses

No significant differences emerged for decrease of depres-
sion symptoms or alcohol consumption in association
with any of the subgroup analyses we conducted
(see Tables 2 and 3). The comparison between digital
and face-to-face CBT/MI for depression was, however,
significant (P =0.030) in favour of digital CBT/MI
(g=0.73,CI=0.30-1.16 and g = 0.23, CI = 0.09-0.36,
respectively).

Meta-regression

A higher number of sessions was associated negatively
and significantly with the effect size for alcohol outcome
(B=-0.016, 95% CI=-0.027 to —0.005, P=0.004);

© 2013 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction

for depression, the association was non-significant. A
higher effect size for alcohol outcome was associated
significantly with a higher effect size for depression
(B=0.511, 95% CI=-0.04t00.99, P=0.003); the
reverse relationship was not significant.

Follow-up assessments

For seven studies (eight comparisons [24,56-61]), we
could assess the impact of CBT/MI on depressive symp-
toms at a follow-up measurement 6—12 months post-
treatment. A similar small effect size (g=0.26, 95%
CI=-0.01 to 0.54; random-effects model) was found,
but with only a trend towards significance and with a
high level of heterogeneity (P =0.063, I> = 65.433). For
the impact of CBT/MI on decrease of alcohol consump-
tion [61], a significant effect was maintained and
increased at follow-up (g=0.31, 95% CI=0.16-0.47,
P < 0.001; random-effects model; nil heterogeneity; eight
studies, nine comparisons [24,29,31,56,57,59,60]).
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Publication bias

Inspection of the funnel plot and performance of the
trim-and-fill procedure indicated no publication bias for
the studies in terms of depression effect sizes; bias for
alcohol was low. After adjustment for missing studies, the
effect size for alcohol outcome diminished from g=0.17
to g=0.14 (95% CI=0.04-0.25; trimmed studies = 3),
and Egger’s test did not indicate an asymmetrical funnel
plot (P> 0.10).

DISCUSSION

CBT/MI as an adjunct to treatment as usual (or as an
alternative to it) appears effective for treating (young)
adult patients with comorbid MDD and AUD (clinical or
subclinical). Effect sizes were small but significant and
comparable to those found by Hobbs and colleagues [14]
(a review that included only two studies on alcohol,
depression and psychotherapy). We had expected
small effect sizes, given that our meta-analysis involved
treatment-to-treatment comparisons. These effect sizes
and corresponding NNTs are lower than those found in
the meta-analysis of Nunes & Levin [26] for the antide-
pressant treatment of comorbid MDD and substance use
dependency. This meta-analysis showed NNTs of 4.72
(depression) and 7.14 (alcohol), while our study found
NNTs of 6.58 (depression) and 10.42 (alcohol).

Follow-up assessments up to 12 months post-
treatment showed that the effect size for depression
was maintained, with a trend towards significance
(P=0.063). A similar enduring CBT effect for patients
with depression only has been found in a recent meta-
analysis [62]. The beneficial effect of CBT/MI on alcohol
outcomes in our study even strengthened over time (from
g=0.18 to g=0.32, P<0.001). This apparent delayed
impact of CBT in reducing alcohol use has been labelled
by Carroll and colleagues as a ‘sleeper effect’ [63]. It may
be explained by the cognitive and relapse skills that
patients learn during treatment and can still apply
afterwards [64,65].

In our study, the impact on depression appears to have
been achieved earlier than the effect on alcohol use. At
least two points may arise from that finding. First, the
alcohol outcome may result from good CBT/MI depres-
sion response per se. Secondly, reduced alcohol consump-
tion during treatment may have also been a factor, in
view of the positive association between reduced alcohol
consumption and improved mood found in our analysis.
In our study, however, a higher effect size for depression
outcome did not correspond significantly with a higher
effect size for alcohol outcome, as was the case in Nunes &
Levin's meta-analysis of antidepressant medication. This
may also suggest an alcohol sleeper effect in our study.

© 2013 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction
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Such results must be interpreted with caution, however,
as assessing moderators from study-level data is subject to
various difficulties, such as limited power for moderator
analyses [66]. Meta-analysis using individual patient-
level data may overcome some of these problems (see
e.g. [21]).

Another possible explanation for our lack of associa-
tion between depression and alcohol outcomes is that
there may not have been enough variation in effect sizes
to detect such associations (see Limitations). That could
also be one reason for the lack of significant differences
between any of the subgroups we evaluated (in combina-
tion with the small numbers of studies in some subgroup
comparisons). The comparison between digital and face-
to-face treatments was, however, significant. Digitally
delivered treatments such as those over the internet have
been proved clinically and are cost-effective for clinical
and subclinical AUD [20,67,68] and depression [69,70].
Given that most comorbid patients receive out-patient
treatment [71], easily accessible treatment facilities such
as those delivered partly via the internet or smartphone
are worth exploring in more detail.

We did not find a significant difference between inte-
grated and single-focus CBT/MI. Hence, we cannot argue
the superiority of the former over the latter, as carried out
by some studies that recommend integrated psychothera-
peutic treatment for MDD and AUD [13,32].

Interestingly, we found that a higher number of
CBT/MI sessions was associated significantly and nega-
tively with alcohol outcome (P < 0.001) and non-
significantly with depression outcome. This may suggest
a lack of superior effect of intensive CBT/MI over
briefer alcohol treatments. A similar lack of superiority
was reported in the meta-analysis by Moyer and col-
leagues for problem drinkers and in the Project March
results [22,72]. This suggests that brief alcohol inter-
ventions could be explored as first-step treatments for
comorbid alcohol problems, to be followed by more
intensive components for patients who do not respond
adequately. Another question yet to be answered within
this context relates to the minimal required number of
brief treatment sessions in order to obtain treatment
effectiveness.

Study limitations

We assessed overall outcomes in terms of depressive
symptoms and alcohol consumption. The effect sizes for
alcohol use were based on varying measures, and there
were not enough studies to look separately at distinctions
such as abstinence or percentage of heavy drinking days.
Such diversity of measures is a common problem in
alcohol studies, as noted by Sobell and colleagues [73];
and, as Hobbs and colleagues [14] have pointed out, that
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may have resulted in less variability in outcome than
would have been found in studies with fewer or single
measures. To minimize this potential bias, we followed
guidelines in meta-analytical strategy manuals [40].

We included both randomized and non-randomized
controlled studies in our analyses, but found no difference
between those two designs in terms of effect sizes for
alcohol or depression. Such a difference might have been
expected, as randomization often yields lower clinical out-
comes [74].

Generalization of our study results requires caution,
as all but one of the included studies involved out-
patients only.

Clinical considerations

Combined CBT/MI treatment of comorbid clinical and
subclinical MDD and AUD, both for clinical and commu-
nity samples, shows promising results. The observed
effects were small, but they could still imply a major
health impact in view of the high prevalence of
comorbidity of these disorders, the related high burden of
disease and the preference by many patients of CBT/MI
over antidepressants [75].

CONCLUSION

Further research is needed in terms of large-scale
randomized controlled trials that could strengthen the
findings of this meta-analysis. Future studies should
focus on the feasibility of brief and digital interventions,
single-focus versus integrated CBT/MI, clear descriptions
of what treatment-as-usual involves, possible predefined
moderators and mediators of treatment outcomes, long-
term follow-ups, alcohol outcome measures such as reli-
able clinical change and cost-effectiveness. Our meta-
analysis may provide a basis for such efforts.
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