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Background. Cognitive behavioural therapy (CBT) has been used in the treatment of alcohol use disorder (AUD),
generally in individual or group therapy, but not via computer.

Aim. This study examined the effectiveness of an interactive, personalised, computer-based CBT therapy in a randomised
control trial.

Methods.We studied a group of 55 patients with AUD, randomised to either 5-hour-long computerised CBT sessions or a
placebo cognitive-stimulating session, together with a 4-week inpatient rehabilitation treatment, and followed them for
3 months.

Results. There was a high degree of patient adherence to the protocol. Both groups did well, with a significant fall in
alcohol outcomemeasures including number of drinks per drinking day, and number of drinking days, and an increase in
abstinence rates in both groups to an equivalent level. The CBT group attended alcoholics anonymous groups more
frequently, and had significant alterations in their alcohol self-efficacy outcomes, which correlated with their drinking
outcomes. We concluded that computerised CBT is a potentially useful clinical tool that warrants further investigation in
different treatment settings for AUD.
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Introduction

Cognitive behavioural therapy (CBT) has been used in
alcohol use disorder (AUD) therapy for many years,
with considerable success either alone (Project MATCH
1997) or with pharmacotherapy (O’Malley et al. 2003;
Anton et al. 2006; Farren et al. 2009). It is one of the
psychotherapies of choice for AUD (Project MATCH
1997), and is also used frequently in research and
academic settings for other substance use disorders
(Carroll and Onken, 2005). Computer-based delivery of
cognitive therapy for AUD could help disseminate this
therapy to a broader patient base. Computer-based
therapies, based on cognitive models of therapy, have
been used to treat a diverse range of disorders includ-
ing depression, anxiety and panic disorder (Wright et al.
2005; Spek et al. 2007; Andersson & Cuijpers 2009), with
proven efficacy.

A number of computer-based broad addiction therapies
have also been developed, including one based upon CBT.

One community-based study evaluated 77 individuals
with substance abuse, primarily cocaine abuse, although
only 18% had primary AUD (Carroll et al. 2008). Using
sixmodules of computer administered therapy, covering
the core concepts developed by National Institute on
Drug Abuse in the United States, the study covered a
period of 8 weeks, with a treatment retention averaging
40 days. Subjects were randomised to treatment as usual
(TAU) or TAU plus computerised CBT. Subjects under-
going the CBT had a greater percentage of negative drug
urine specimens, although no drop in alcohol use. Some
treatment benefits were noted for up to 6 months after
completion (Carroll et al. 2009).

A number of other alcohol-related computer thera-
pies have been developed, with mixed results. One
randomised study of a web-based cognitive model for
hazardous drinkers gave evidence for being well liked
by the users, with suggestion that some heavy drinkers
might reduce their drinking, albeit in the setting of
limited treatment retention (Wallace et al. 2011). An
analysis of studies of interventions for college drinking,
some of which were computer delivered, showed only
small effects for any intervention (Carey et al. 2007).
Some other web-based intervention studies, which
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have employed normative feedback for heavy drinkers
as a primary intervention, found that alcohol harm
reduction outcomes were more successful that absti-
nence outcomes, and that any study with an active
control virtually eliminated any treatment benefit
(Rooke et al. 2010).

As computer-based alcohol therapies are essentially
in their infancy, many basic questions remain about
this type of intervention. For example, how can you
translate established psychotherapy for AUD into a
computer-based ‘therapy’; is the therapy appropriately
treatment specific; is there basic efficacy relative to
an appropriate placebo; is there adequate treatment
retention; what constitutes appropriate treatment out-
come for a computer-based therapy?

In order to answer some of these questions, we
designed a cognitive therapy-based computerised
intervention, called cognitive computer-based therapy
(CCBT), for use in AUD. We designed it for parallel
intervention with an inpatient 4-week rehabilitation
programme, and randomly compared it with a general
cognitive stimulation computer programme.We selected
patients with an AUD alone, and measured a broad
range of treatment outcomes over the succeeding
3 months after discharge.

Materials and methods

Therapy

A cognitive relapse prevention-based computerised
therapy was developed, modelled upon the NIAAA
therapy manual for Project MATCH. Project MATCH
was the largest psychotherapy study of alcohol
dependence, studying ∼2000 subjects for up to 3 years
(Project MATCH 1997). It compared CBT, 12-step
therapy, and motivational enhancement therapy in
multiple sites in the United States, and produced
detailed manualised descriptions of therapy for each
intervention. It consists of 5 × 50-minute computer
sessions, with components dealing with thoughts,
feelings and behaviours around relapse to alcohol. The
computer programme uses case histories, interactive
questions and computer graphics to illustrate the goals
of therapy.

The first session consisted of a welcome announce-
ment, an interactive questionnaire exploring patterns
of drinking habits, allocation of the patient to one of
five drinking patterns based upon response to the
questionnaire, and an interactive exploration of some
emotions relating to triggers for drinking episodes.
Session two explored inaccurate thinking associated
with AUD; session three explored feelings around
alcohol use, and the development of strategies to deal
with distressing feelings around alcohol use; session

four looked at education about relapse, and using
strategies to prevent them; session five looked at
craving induction and craving reduction strategies.
Each session had an appropriate case history presented
to the patient, based upon their original allocation to a
personal drinking pattern. At the end of each session,
the patient was given standardised feedback via
computer about their answers to questions, and given
specific therapeutic instructions regarding what would
be helpful for their recovery.

A comparison group therapy of cognitive stimulat-
ing computer exercises was used as a placebo, for a
similar number of 5 × 50-minute sessions. This series of
sessions consisted of basic mental arithmetic exercises,
from a web-based ‘cognitive stimulation’ site. The pro-
tocolwas approved by the Research Ethics Committee of
St Patrick’s University Hospital. Thus, the study design
was of CCBT plus TAU, versus ‘placebo’ intervention
plus TAU.

Eligibility criteria

The participants were patients who satisfied the criteria
below:

a) Age over 18 years and able to provide informed
consent.

b) Mini Mental State Examination (Folstein et al. 1975)
score⩾25. This cut-off point was chosen to ensure that
patients did not have cognitive deficits (Bertolucci
et al. 1994) that could impact on their ability to fully
complete a computer-based intervention.

c) Patient fulfilled the criteria for Alcohol Dependence
Syndrome/Alcohol Abuse according to the Struc-
tured Clinical Interview for DSM-IV Axis I Disorders
(SCID; Spitzer &Williams, 1992) andwas enrolled on
the inpatient Alcohol and Chemical Dependence
(ACDP) in St Patrick’s University Hospital (Farren
& McElroy, 2008).

d) Did not fulfill the criteria for depressive or bipolar
affective disorder, psychotic disorder or current
poly-substances dependence or abuse according to
the SCID; Spitzer & Williams, 1992).

Subjects

A group of 55 alcohol-dependent subjects, who were
either abstinent for >5 days, or who had completed
detoxification and who were participating in the ACDP
programme at St Patrick’s University Hospital Dublin,
were recruited for the trial. Patient flow is detailed in
Fig. 1. The programme consists of a 4-week inpatient
stay where patients are aligned to an individual-
addiction therapist, and attends a schedule of 5-group
therapy session per week, together with two psycho-
education lectures, one to two individual therapy session
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with their counsellor, weekly psychiatric evaluation,
and thrice weekly self-help addiction groups including
alcoholics anonymous (AA). CCBT/placebo sessions
were scheduled in addition to the above plan, and were
conducted in order over the 4 weeks, at the rate of one
to two sessions per week, with at least a 4-day gap
between sessions.

Patients were recruited from the inpatient group,
following completion of detoxification if required, and
following initiation onto the ACDP programme. Full
informed consent was obtained. Recruited patients
were allocated a study number, and then randomiza-
tion to CCBT or ‘placebo’ was carried out by one
research assistant according to a randomised number
table, and separate from another research assistant who
set up andmonitored the patients during the scheduled
computer sessions, who was un-blinded to facilitate
the setting up of each computer session. During each
computer session, which took place in a separate
research room, the patient was allowed to complete the
exercise independently, and only questions related to
computer set-up and log-on were answered. The assis-
tant left the room during the exercise, until completion,
and then the patient was escorted back to the treatment
ward. The ‘placebo’ intervention was designed to
mimic the setting, duration and attentional attributes of
the active intervention.

Assessments

At baseline, patients completed informed consent for the
programme, and for the parallel research protocol. All
subjects were current inpatients. All subjects were free
from alcohol for a period of at least 7 days before baseline
assessments. Figure 1 illustrates the study design and
participant retention. Upon completion of alcohol with-
drawal patients underwent a baseline assessment by a
psychologist who completed the SCID Research version
and other assessments including the TimeLine Follow-
Back (TLFB) for the preceding 90 days (Sobell et al. 1988),
theAlcohol ExpectancyQuestionnaire (AEQ; Brown et al.
1987), the Obsessive Compulsive Drinking Scale (OCDS;
Anton et al. 1996), the Alcohol Abstinence Self-Efficacy
Scale (AASES; DiClimente et al. 1994) that evaluated both
temptation to drink and confidence to abstain across 20
items representing cues in the four subscale areas of
Negative Affect, Social, Physical andWithdrawal/Urges,
as well as a urinary drug screen and blood tests.

Upon completion of the 4-week course, the patients
were discharged. At 1, 2, and 3 months post discharge
from the 4-week programme, patients were contacted
and returned to the hospital to complete the discharge
assessments (TLFB, OCDS, AEQ, AASES) plus the
TLFB for the preceding 30 days. Note was made of
group attendance, self-help group attendance, doctor

INTERVENTIO
N

EXCLUDED FROM ANALYSIS (n =
11)
Did not complete protocol
Discharged AMA (n = 2)
Early discharge (n = 2)
60% completion of protocol (n = 1)
Computer issuves (n = 3)
Withdrawal from study
Withdrew (n =1)
Insufficient information for analysis (n = 2)

INCLUDED IN
ANALYSIS

(n = 20) 

CONTROL
(n = 24)

INCLUDED IN
ANALYSIS

(n = 15) 

EXCLUDED FROM ANALYSIS (n = 9)
Did not complete protocol
Withdrew (n = 3)
Early discharge (n = 2)
Computer issues (n =1)
Ineligible
Depression diagnosis (n = 1)
Change of Tx programme (n = 2)  

RANDOMISED
(n = 55)

APPROACHED
(n = 102)

Ineligible (n = 22)
Declined (n = 25)

Fig. 1. Participant flow diagram.
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attendance, medication use and any change in overall
status (Table 2).

Primary outcome measures

Primary outcome measures absolute abstinence at 1, 2
and 3 months and proportion of patient continuously
abstinent at each stage. The number of drinking days
over the previous 30 days, and the number of drinking
units per drinking day were also calculated. Results
are also reported on the 90-day TLFB assessments.
Secondary outcome measures included the AEQ, OCDS
and AASES scores at 1, 2 and 3 months, and time to first
alcoholic drink following inpatient discharge. Compar-
ison was also made between groups regarding atten-
dance at any medical, therapeutic or self-help session.

Results

Patient recruitment and patient flow during the study
are detailed in Fig. 1. Patient demographics are detailed
in Table 1, and there were no differences between the
intervention group (n = 20) and the control group
(n = 15) in those demographics or in baseline drinking
characteristics. There were some differences between
groups when baseline liver function tests and mean
corpuscular volume were assessed, with an increase in
the intervention group.

Primary outcome variables

Comparison between intervention and control groups
on drinking outcome measures are detailed in Table 2a.
There was no overlap between the duration of the

Table 1. Baseline demographic and clinical characteristics of participants

Parameter Intervention (n = 20) Control (n = 15) p-Value

Gender
Male 65% 80% 0.331
Female 35% 20%

Age in years 45 (14.2) 45 (14.7) 0.992
In a relationship (partnered, married, cohabiting) 60% 60% 1.000
Years in education 15.8 (3.3) 15.1 (2.4) 0.609
Employed
Employed 55% 60% 0.767
Retired 10% 13% 0.759
Student 10% 0% 0.207
Unemployed 25% 20% 0.759

Clinical
Previous admission 55% 33% 0.268
Mean length of stay (days) 30.3 (4.3) 33.6 (11.5) 0.216
F. Hx. of alcohol abuse 80% 73% 0.642
F. Hx. of psychiatric disorder 45% 53% 0.625

Blood
Baseline mean GGT 199.1 (350.6) 75.1 (62.0) 0.009*
Baseline mean AST 49.5 (45.4) 36 (20.8) 0.048*
Baseline mean MCV 95.5 (6.9) 83.2 (26.2) 0.015*

Drinking measures
No. of drinking days (30-day TLFB) 11.89 (7.7) 12.93 (6.0) 0.672
Units per drinking day (30-day TLFB) 21.96 (15.6) 24.34 (7.9) 0.595
No. of drinking days (90-day TLFB) 60.63 (25.5) 51.27 (24.1) 0.284
Units per drinking day (90-day TLFB) 23.08 (13.8) 24.34 (10.9) 0.774

Psychometrics
MMSE 29.4 (0.9) 29.2 (1.2) 0.604

Pre-admission care
AA 10% 20% 0.227
Psychiatrist 10% 5% 0.672
GP 45% 45% 0.474
Counsellor 15% 15% 0.775

AST, aspartame aminotransferase; TLFB, TimeLine FollowBack; MMSE, mini mental-state exam; MCV, mean corpuscular
volume; AA, alcoholics anonymous; GP, general practitioner.
p-values from Pearson’s χ2-test for categorical variables or from t-test for continuous variables. *p< 0.05.
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participant’s inpatient stay (during which they were
abstinent as part of their treatment programme) and
either the 90-day TLFB at 3 months or the 30-day TLFB
at 1 month.

There were no significant differences between inter-
vention and control groups in absolute abstinence rates
at each of the post-treatment time points. There were
also no significant between group differences in other
drinking measures including number of drinking days,
and units per drinking day (see Table 2a).

Therewas a significant fall in number of drinking days,
and in number of units per drinking day in both groups
over the period of follow-up at 1, 2 and 3 months. A
mixed between-within subjects analysis of variance was

conducted. There was a substantial main effect for time,
Wilks λ = 0.699, F (1, 28) = 13.927, p<0.0005, partial
η2 = 0.699, with both groups showing a reduction in
number of drinking days across the three time periods
(see Table 2a). Themain effect comparing the intervention
and control groups was not significant, F (1, 20) = 0.412,
p = 0.528, partial η2 = 0.020. For number of drinking days
in the 30-day TFLB, there was no significant interaction
between experimental condition and time, Wilks
λ = 0.135, F (3, 18) = 0.936, p = 0.444, partial η2 = 0.135.

For units per drinking day in the 30-day TFLB, there
was no significant interaction between experimental
condition and time, Wilks λ = 0.109, F (3, 18) = 0.734,
p = 0.545, partial η2 = 0.109. There was a substantial

Table 2a. Mean scores on drinking measures for intervention and control groups

Test score p-value

Parameter Intervention (n = 20) Control (n = 15) χ2

Continuous abstinence
1 month 76% 83% 0.202 0.653
2 month 76% 70% 0.553 0.457
3 month 65% 64% 0.034 0.854

30-day abstinence
1 month 81% 83% 0.200 0.887
2 month 87% 69% 1.257 0.262
3 month 75% 91% 1.093 0.296

90-day TLFB F (ANCOVA)
No. of drinking days
Baseline 60.63 (25.5) 51.27 (24.1) 1.187 0.284
3 month 8.56 (21.6) 3.00 (5.8) 0.775 0.395

Units per drinking day
Baseline 23.08 (13.8) 24.34 (10.9) 0.084 0.774
3 month 5.94 (9.7) 4.79 (7.3) 1.183 0.296

Days to first relapse 53.43 (56.7) 64.00 (64.1) 0.100 0.758

TLFB, TimeLine FollowBack.

Table 2b. Attendance at post-discharge care services for intervention and control groups

r-value p-value

Parameter Intervention (n = 20) Control (n = 15) Pearson’s χ2

Post-discharge care
AA 95% 67% 4.844 0.028*
Lifering 25% 47% 1.786 0.181
Psychiatrist 40% 20% 1.591 0.207
Counsellor 100% 100%
GP 15% 40% 2.804 0.094
Aftercare 95% 80% 1.905 0.167

AA, alcoholics anonymous; GP, general practitioner.
Analyses performed using Pearson’s χ2-test.
*p< 0.05.
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main effect for time, Wilks λ = 0.748, F (1, 28) = 17.817,
p< 0.0005, partial η2 = 0.748, with both groups showing
a reduction in number of drinking days across the three
time periods (see Table 2a). The main effect comparing

the intervention and control groups was not significant,
F (1, 20) = 0.289, p = 0.597, partial η2 = 0.014.

There were no differences between groups in number
of drinking days (covaried for baseline drinking days), in

Table 3. Mean scores on alcohol expectancy questionnaire, obsessive compulsive drinking scale and alcohol-related
self-efficacy scale for intervention and control groups

Parameter Intervention (n = 20) Control (n = 15) F-value p-Value

AEQ: total
Baseline 116.42 (13.3) 109.71 (13.7) 1.994 0.168
1 month 114.58 (8.7) 98.00 (22.7) 2.758 0.116
2 month 116.50 (16.0) 94.83 (18.9) 1.597 0.233
3 month 112.80 (15.0) 95.33 (22.7) 0.686 0.418

OCDS: total
Baseline 14.30 (11.7) 18.85 (9.7) 1.350 0.254
1 month 3.45 (4.9) 1.43 (2.9) 0.757 0.399
2 month 1.20 (2.4) 1.33 (2.1) 0.083 0.778
3 month 7.27 (9.2) 0.17 (0.4) 3.722 0.070

OCDS: obsessive subscale
Baseline 8.35 (14.8) 7.69 (5.3) 0.023 0.879
1 month 2.09 (2.8) 0.86 (1.5) 0.558 0.467
2 month 0.80 (1.5) 0.67 (1.2) 0.750 0.788
3 month 3.53 (4.6) 0.17 (0.4) 3.211 0.090

OCDS: compulsive subscale
Baseline 9.65 (7.3) 11.08 (5.7) 0.351 0.558
1 month 1.36 (2.3) 0.57 (1.5) 0.375 0.550
2 month 0.40 (1.3) 0.67 (1.2) 0.182 0.677
3 month 3.73 (4.7) 0.00 (0.0) 4.379 0.051*

ASE: total
Baseline 71.95 (18.4) 75.73 (24.6) 0.272 0.605
1 month 76.29 (16.7) 93.00 (14.3) 7.220 0.014*
2 month 76.67 (14.7) 94.86 (9.2) 8.266 0.011*
3 month 78.63 (16.4) 94.00 (10.4) 5.602 0.027*

ASE: negative affect
Baseline 16.55 (5.6) 17.87 (7.1) 0.378 0.543
1 month 18.14 (5.7) 23.00 (4.1) 4.563 0.045*
2 month 18.17 (5.1) 23.43 (2.6) 6.519 0.021*
3 month 18.94 (5.1) 23.22 (2.9) 4.832 0.039*

ASE: social
Baseline 18.05 (5.6) 18.93 (5.5) 0.216 0.645
1 month 19.00 (3.8) 22.60 (4.5) 3.388 0.080
2 month 20.42 (4.4) 23.43 (2.8) 2.445 0.137
3 month 18.88 (5.3) 23.78 (2.9) 4.994 0.036*

ASE: physical
Baseline 20.90 (3.4) 20.73 (7.1) 0.008 0.928
1 month 21.07 (3.8) 24.10 (2.2) 6.445 0.019*
2 month 21.00 (3.2) 24.00 (1.9) 4.628 0.047*
3 month 22.13 (3.3) 23.89 (2.6) 1.792 0.194

ASE: withdrawal
Baseline 16.45 (5.9) 18.20 (6.7) 0.673 0.418
1 month 18.07 (5.8) 23.30 (3.7) 6.854 0.016
2 month 17.08 (4.9) 24.00 (2.2) 10.406 0.005**
3 month 18.69 (5.1) 23.11 (2.9) 4.885 0.038

AEQ, Alcohol Expectancy Questionnaire; OCDS, Obsessive Compulsive Drinking Scale.
ANCOVA analyses conducted using baseline measures as covariate.
*p< 0.05, **p< 0.01.
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number of units per drinking day (covaried for baseline
drinking days), at each of the time points, or in number
of days to first relapse to alcohol use. There were no
differences between groups when subjects’ results
were covaried for baseline gamma-glutamyl transferase
(GGT) results. (For purposes of clarity, only the analysis
covarying for baseline drinking is presented here (see
Table 2a.)

There were no significant differences between groups
in post-discharge care with the exception of AA; sig-
nificantly more participants in the intervention group
than in the control group reported attending at least one
AA meeting in the follow-up period, with a moderate
effect size (χ2 (1) = 4.844, p< 0.05; see Table 2b).

Secondary outcome variables

These are detailed in Table 3 and include the OCDS,
AEQ (including subscales), AASES (including subscales)
and post-discharge care. There were lower AASES
scores in the intervention group during the follow-up
time points, as well as differences in some AASES sub-
scales including the negative affect, and social subscales,
in the small effect size range. The AASES social subscale
was significantly correlated with number of drinking
days in both 30- and 90-day TLFBs and with units
per drinking day in the 30-day TLFB, and approached
significance with units per drinking day in the 90-day
TLFB. The correlation between AASES total score and
number of drinking days in the 90-day TLFB also
approached significance, in the small effect size range.

There was no correlation between AASES scores and
drinking outcomes in the control group (see Table 4).

Discussion

This study demonstrates the feasibility of using a
well-developed computerised cognitive behavioural
addiction programme for patients with AUD. There
was a high degree of subject adherence in the study,
which indicated that this type of intervention might be
of interest to patients in either this setting, or indeed in
other settings including outpatients. It also demon-
strates that while drinking outcomes appear to be
equivalent with a placebo programme, there are some
benefits regarding self-help group attendance, andwith
higher self-efficacy awareness association with outcome
in the intervention group. Patientswere, in themain, able
to complete the computerised intervention successfully
over the 4-week inpatient programme, and both groups
responded well to the various interventions.

CBT, styled relapse prevention therapy, has been
used for treatment of alcohol used disorder over the last
20 years, either alone (Project MATCH, 1997), or in
conjunction with pharmacotherapy (O’Malley et al.
2003; Anton et al. 2006; Farren et al. 2009). One of the
main limitations of relapse prevention therapy is the
need for person to person delivery, thus limiting patient
access. Patient access is furthermore limited due to
other factors including therapist expense, geographical
accessibility and therapist style factors. The develop-
ment of a computerised CBT programme, with patient-

Table 4. Correlations between alcohol-related self-efficacy scale and drinking outcomes for intervention group (n = 20)
at week 12

90-day TLFB – no. of days 90-day TLFB – units per day

ASE: total
r–value − 0.470 − 0.321
p–value 0.066 0.226
ASE: negative affect
r-value − 0.494 − 0.342
p-value 0.05* 0.195
ASE: social
r-value − 0.563 − 0.446
p-value 0.023* 0.083
ASE: physical
r-value − 0.004 0.152
p-value 0.987 0.574
ASE: withdrawal
r-value − 0.426 − 0.321
p-value 0.100 0.225

TLFB, Time Line Follow Back.
All analyses performed using Pearson’s r correlation (two-tailed).
*p< 0.05.
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programmematching, maymean there is individualised
therapy without the need for face to face therapist time.
This would facilitate larger patient access to CBT, with a
potential reduction in the costs of provision of CBT and
potential expansion of access via use of the internet.

Although there are some studies about computer-
delivered interventions for addictions, they appear
to be primarily in tobacco use (Rooke et al. 2010), and if
in alcohol, they appear to be targeted for problem
drinking rather than for full AUD (Cunningham et al.
2009; Wallace et al. 2011). Two recent studies in the
Netherlands assessed the response of problem drinkers to
an online journal self-help programme (Blankers et al. 2011)
or to a schedule of nine self-help sessions with some
personal communication (Postel et al. 2010), and both
studies found evidence for a reduction in drinking by
self-report (see review Twomey et al. 2013). There is
evidence that a computerised CBT addiction model can
be effectively delivered to a polysubstance abusing
patient population, and that it can have some efficacy
in urine drug screens (medium effect size) if not in
actual self-reported alcohol consumption (Carroll et al.
2008), although this has not been demonstrated in an
AUD population alone. A minority of the Carroll et al.
patients had alcohol dependence (29/77), and these
appear to have done equally well as the other subjects,
suggesting the potential benefit of an alcohol-
dependent alone study. Retention and completion
figures in our study (80%) are high relative to the
Carroll study (66% completion), and also high relative
to the Wallace study (40% completion at 3 months)
of computerised feedback therapy in a high alcohol
consuming population (Wallace et al. 2011). The high
retention rate in our study was probably aided by the
running of the study in parallel with an inpatient
treatment programme. Patients clearly engaged with
the study intervention, and were, in general, willing to
complete the five components of the intervention.
A significant minority failed to complete the interven-
tion component of the study due to computer errors,
primarily online accessibility of the therapy, and this
problem would need to be addressed in any further
study. The majority of ‘dropouts’, however, were for
issues unrelated to the computerised therapy.

The very high abstinence rate, the fall in number of
drinking days and number of drinks per drinking day
achieved in the intervention group over the 3 months
post cessation of intervention is comparable with that
achieved in mixed outpatient pharmacotherapy and
psychotherapy combination studies (O’Malley et al.
2003; Anton et al. 2006; Farren et al. 2009), suggesting
that a computerised type of intervention may be
considered as an adjunct to conventional treatment
options including pharmacotherapy. This high degree
of treatment efficacy overall makes it less likely that a

difference between intervention and placebo groups
would be found in drinking outcomes. There was a
higher degree of AA attendance in the intervention
group, suggesting that some differences in treatment
efficacy might emerge with a larger group and over a
longer time, as increased AA attendance (Gossop et al.
2003) is associated with alcohol treatment efficacy over
time. While the intervention group had lower AASES
scores, suggesting lower confidence about their ability
to abstain from alcohol (Brown et al. 1998), unlike the
control group they had a correlation between these
scores and their actual drinking by 12 weeks. Thus, it is
probable that the intervention group had increased
realisation about dangers of poor drinking outcomes,
and more realistic views of the negative consequences
of drinking.

Computerised interventions are relatively novel in
addictive disorders in general and AUD specifically.
Computerised CBT has been demonstrated as being
effective in controlled trials in such disorders as
depression, anxiety and panic disorder (Kenardy et al.
2003; Wright et al. 2005; Spek et al. 2007). Established
programmes such as Beat the Blues (Proudfoot et al.
2003), have been demonstrated not only to be effective
(Proudfoot et al. 2004) but also to reduce costs
associated with depression (McCrone et al. 2004). The
problems originally identified, namely poor treatment
retention and limitation of treatment efficacy in an
outpatient setting still remain (Foroushani et al. 2011),
but evidence is growing that computerised internet-
based treatments with additional personal support
appear to bemore effective than those without personal
support (Andersson & Cuijpers, 2009). In our study,
there was clear personal support in that the study was
conducted in parallel with an inpatient rehabilitation
programme. The question remains as to whether this
intervention would prove as effective in an outpatient
setting without the provision of personal support.

Early post-discharge interventions after inpatient
rehabilitation may have significant influence in long-
term outcomes in AUD. Early brief re-hospitalisation
has proven effective in treatment of alcoholics with
co-morbid affective disorder (Farren & McElroy, 2010),
and the use of text messaging post discharge has also
proven effective in depressed alcoholics (Agyapong
et al. 2012). In the latter study, text messaging was sent
twice daily to a group of depressed alcoholics, alter-
natively giving mood support and alcohol recovery
support messages for a 3-month period after comple-
tion of inpatient rehabilitation. Increased benefits in
mood ratings, and amodest benefit in alcohol outcomes
suggested a significant role for simple technology in
addictive and mood disorders. Thus, computerised
cognitive therapy may have to be delivered on an
outpatient basis, either de novo, or post-inpatient
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rehabilitation to clearly demonstrate an advantage
relative to ‘placebo’ therapy.

It is also possible that the ‘placebo’ therapy proved to
have modest cognitive enhancing characteristics,
unforeseen by the investigators that led to both inter-
ventions adding significantly to the treatment efficacy
at 3 months. Certainly, the impressive treatment figures
suggest a benefit above and beyond that in a normal
post-rehabilitation setting.

Many problems and questions exist for computer-
based therapies for any psychiatric disorder and for
AUD specifically. These include whether it is possible
to get equivalent treatment retention with personally
delivered therapies, and unfortunately this study failed
to address this question by having parallel personal
therapy delivered to all participants. Another point is
whether it is possible to get increased attendance at
support sessions like AA, which are known to support
alcohol rehabilitation, and this study suggests that CCBT
may enhance this tendency, perhaps by reinforcement of
the idea self-help through a differentmedium. It certainly
appears possible to supplement interpersonal addiction
psychotherapy with computer-based therapy as this
study found therewas no diminution in outcome figures
in the CCBT group relative to placebo.

The study had a number of limitations. There
were relatively small numbers of patients recruited
diminishing the power of the study, and rendering the
possibility of a false negative outcome. While the
baseline numbers recruited might have had sufficient
numbers to detect differences, the final analysis num-
bers (n = 35) may have proven insufficient to detect
meaningful differences in outcomes. The study was
conducted in parallel with inpatient therapy, which
while probably adding to overall study retention,
rendered it less likely to find treatment efficacy differ-
ences. Ideally pilot studies of this nature would be
conducted without the addition of a parallel TAU
inpatient therapy, but running a pilot study in this
study population, who were treatment seeking, with-
out TAU would have proven ethically challenging.
Thus, we decided to conduct the study with TAU, with
the appreciation that it was less likely to produce
significant findings. Also there were some differences
between the group in baseline haematological and liver
function findings, although not between the groups in
their baseline alcohol history. These differences were
unlikely to have influenced the study’s findings as self-
report of alcohol consumption is still regarded as the
method of choice of reporting alcohol treatment trial
interventions (Project MATCH, 1997; O’Malley et al.
2003; Anton et al. 2006), and these did not differ
between groups at baseline at post-treatment.

It is likely that with increased exploration of com-
puter technology over the coming years, that CBT for

AUD will be further developed, made more accessible,
individually variable, and more user friendly. It is
important to explore the use of computerised CBT in a
range of treatment settings to find its optimal use, as
adjunct therapy or as a stand-alone intervention.
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