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ABSTRACT

Background and aims Most people with alcohol use disorder (AUD) are never treated. Internet‐based interventions are
effective in reducing alcohol consumption and could help to overcome some of the barriers to people not seeking or receiv-
ing treatment. The aim of the current study was to compare internet‐delivered and face‐to‐face treatment among adult
users with AUD. Design Randomized controlled non‐inferiority trial with a parallel design, comparing
internet‐delivered cognitive–behavioural therapy (ICBT) (n = 150) with face‐to‐face CBT (n = 151), at 3‐ and 6‐month
follow‐ups. Setting A specialized clinic for people with AUD in Stockholm, Sweden. Participants were recruited between
8 December 2015 and 5 January 2018. Participants A total of 301 patients [mean age 50 years, standard deviation
(SD) = 12.3] with AUD, of whom 115 (38%) were female and 186 (62%) were male. Intervention and
comparator Participants were randomized in blocks of 20 at a ratio of 1 : 1 to five modules of therapist‐guided ICBT
or to five modules of face‐to‐face CBT, delivered over a 3‐month period. The same treatment material and the same ther-
apists were used in both groups.Measurements The primary outcomewas standard drinks of alcohol consumed during
the previous week at 6‐month follow‐up, analysed according to intention‐to‐treat. The pre‐specified non‐inferiority limit
was five standard drinks of alcohol and d = 0.32 for secondary outcomes.Results The difference in alcohol consumption
between the internet and the face‐to‐face group was non‐inferior in the intention‐to‐treat analysis of data from the
6‐month follow‐up [internet = 12.33 and face‐to‐face = 11.43, difference = 0.89, 95% confidence interval
(CI) = �1.10 to 2.88]. The secondary outcome, Alcohol Use Disorder Identification Test score, failed to show
non‐inferiority of internet compared with face‐to‐face in the intention‐to‐treat analysis at 6‐month follow‐up
(internet = 12.26 and face‐to‐face = 11.57, d = 0.11, 95% CI = –0.11 to 0.34). Conclusions Internet‐delivered
treatment was non‐inferior to face‐to‐face treatment in reducing alcohol consumption among help‐seeking patients with
alcohol use disorder but failed to show non‐inferiority on some secondary outcomes.
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INTRODUCTION

Background

Alcohol use is a leading risk factor for premature death and
disability‐adjusted life‐years. Among the population aged
15–49 years, alcohol use was the leading risk factor in
2016, accounting for nearly 10% of global deaths. A

dose–response relationship exists between alcohol use
and many major diseases [1]. Alcohol use disorder (AUD)
is characterized by impaired control and continued heavy
use, despite these known negative consequences [2].
The prevalence of AUD is estimated to be 4.9%
world‐wide and 6.1% in western Europe [3]. Effective
treatment options are available, both psychological and
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pharmacological, that can help an individual reduce their
alcohol consumption [4,5]. However, of all mental disor-
ders, alcohol and substance use disorders have the widest
treatment gap between the number of individuals affected
and the number in treatment, with only approximately
7% estimated to receive treatment [6]. Shame, stigma
and poor access to attractive treatment options are
common reasons why people with AUDs do not receive
treatment [7].

Digital interventions for problematic alcohol use have
been developed for access via computers and the internet
during the last 30 years. Meta‐analyses have shown
that internet interventions yield significantly better effects
in terms of reduced alcohol consumption compared to
control groups [8,9]. The majority of studies on digital in-
terventions for alcohol have been conducted on brief
single‐session interventions aimed at students or similar
risk populations [10]. Extended digital interventions, aimed
at people with AUDs, are intended to be used over a num-
ber of weeks and are often based on treatment principles
such as cognitive–behavioural therapy (CBT) and/or moti-
vational interviewing (MI) [11]. An individual patient
meta‐analysis has reported a significant effect of guided in-
ternet interventions for alcohol, with a reduction of
10 weekly standard units [95% confidence intervals
(CI) = 5.4–14.6, P = 0.001) compared to controls [9].

Although several studies have shown that digital inter-
ventions are effective in reducing alcohol use, it is not clear
how effective they are compared to face‐to‐face interven-
tions. A recent Cochrane Review of internet interventions
found no evidence of a difference in effect on alcohol con-
sumption between internet and face‐to‐face intervention
arms in five trials of brief interventions targeting college
students’ alcohol use [8]. Research on other psychiatric
and somatic disorders has suggested that internet interven-
tions that are therapist‐guided have effects comparable to
those of face‐to‐face interventions [12]. Previous studies
conducted in clinical settings have tested digital interven-
tions for alcohol as an alternative to treatment as usual
(TAU) [13–15] or as an addition to TAU [15–17]. A recent
meta‐analysis found that when digital CBT for alcohol was
tested as an addition to TAU, compared with TAU only, the
effect size from seven studies was positive and significant. It
also found that the pooled effect size from two studies com-
paring digital CBT for alcohol use to TAU did not suggest
superior efficacy [18].

In order to investigate whether a new treatmentmodal-
ity such as internet‐delivered treatment is actually no less
effective than an established treatment, a non‐inferiority
or equivalence design is needed. Such a design can also
help to avoid ethical problems with using placebo or inac-
tive control groups in the evaluation of a new treatment
for a serious condition such as AUD, where there is already
evidence of efficacy for an existing standard treatment. The

use of a non‐inferiority design can be problematic, how-
ever, if the new treatment does not offer other advantages
compared to an already established treatment [19]. Possi-
ble advantages of internet‐delivered treatment for alcohol
use disorders include overcoming problems with cost, ac-
cessibility and stigma in traditional face‐to‐face treatment
[20]. One previous non‐inferiority study of an internet in-
tervention for alcohol has been conducted in primary
care, with the proportion of hazardous drinkers in each
group as the primary outcome. The study failed to show
non‐inferiority for facilitated access to an internet
self‐help programme compared to a face‐to‐face brief inter-
vention at 3‐ and 12‐month follow‐ups, when a biased out-
come measure was removed from the analysis [21].

The purpose of this randomized controlled
non‐inferiority trial was to investigate the effects of
internet‐delivered CBT, compared to face‐to‐face CBT,
among adult users with AUD at a specialized clinic for
AUDs. The main hypothesis of the trial was that
internet‐delivered CBT for reducing alcohol use would not
be less effective in reducing alcohol consumption, in terms
of standard units consumed per week, compared to face‐to‐
face CBT. The margin for the difference between treat-
ments, within which internet‐delivered therapy would be
considered non‐inferior, was set to five standard units of al-
cohol consumed per week.

METHODS

Study design

The present study was a two‐armed randomized controlled
non‐inferiority trial, with a parallel design. Participants
were randomly assigned in blocks of 20 at a ratio of 1 : 1
to internet‐delivered CBT or to face‐to‐face CBT.

Recruitment

Participants were recruited through the open access
website of Riddargatan 1, an outpatient clinic within the
Stockholm Centre for Dependence Disorders, specializing
in treating AUDs. Visitors to the website were informed
about the study on the front page as well as on the page
with contact information for the clinic. Website visitors
were invited to participate in a study on both internet‐
and clinic‐based services, where they would be randomized
and the number of visits to the clinic would vary, depend-
ing on study group. By clicking on a link, they accessed
more information about the study, provided their informed
consent and completed screeningwith theAlcohol Use Dis-
orders Identification Test (AUDIT) [22], self‐reported alco-
hol dependence criteria [International Classification of
Disease 10 (ICD‐10)] [23] and demographic questions. Af-
ter screening, registrants under the age of 18 years or
those having a low risk for AUD (fewer than three ICD‐10
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criteria or a score lower than 15 points on theAUDIT) were
informed that they did not qualify for the study and were
referred to the clinic’s ordinary services for further help. El-
igible registrants were instructed to create a personal ac-
count, with a unique user‐name and password, and then
asked to complete baseline measures.

Participants who completed the baseline measures
were contacted via telephone by a research nurse, who
registered them as patients at the clinic, instructed them
on how to provide a blood sample for biological markers
and booked an appointment for assessment with a physi-
cian at the clinic. At that visit, the physician established
whether the patient had an AUD, and furthermore did
not meet any of the following exclusion criteria: risk for se-
vere withdrawal symptoms, risk for suicide, requiring med-
ication for AUD, having a mental illness requiring separate
care, not residing in Stockholm County, not undergoing
other treatment for AUD or lacking sufficient understand-
ing of the Swedish language. Participants had no other
contact with the researchers or clinic staff before being
randomized.

Randomization and masking

After the visit, all participants whowere not excluded were
given one part of a sealed opaque double envelope, pre-
pared and shuffled in bunches of 20 by the first author.
The envelope included information on the plan for the
assigned treatment. The other part of the envelope was
opened by one of the therapists, who then contacted the
participant to start treatment via internet or face‐to‐face.
The participants did not receive information on which of
the groups was of interest for the research and which
was considered a control for study purposes. All research
and clinical staff were blinded to allocation until after the
participant was included and given their sealed envelope.

Interventions

Internet‐delivered treatment

The internet CBT (ICBT) was delivered on‐line at the same
website that was used for recruitment and assessment in
the study, programmed in the open‐source platformDrupal
(drupal.org) by the first author. The CBT programme was
based on self‐help material previously used in studies on
the internet and in specialist care [24–27]. The content
and exercises in the programme were based on motiva-
tional interviewing, relapse prevention and behavioural
self‐control. The programme included user instructions,
videos with example situations and short interviews with
experts. The length of the programme was equivalent to
50 pages of printed text. The programme was divided into
five main modules: (1) motivation, (2) drinking‐goal and
self‐control, (3) behavioural analysis of drinking and

risk‐situations, (4) general problem‐solving and (5)
preventing relapse, three optional problem‐solving mod-
ules (handling feelings, drink‐refusal skills and handling
cravings) and 11 fact sheets (blood alcohol level, anxiety,
depression, anger, stress, handling thoughts, relaxation,
sleep, leisure activities and communication). The first mod-
ule included brief feedback on the assessment. Users were
also encouraged to register their alcohol consumption
and craving estimates, with space to provide details on
the situation where they drank or experienced craving.
All the therapists were CBT‐trained psychologists or psy-
chotherapists. Participants were recommended to spend
between 1 and 2 weeks on each module and between 10
and 12 weeks for the whole treatment. In the
internet‐based treatment the modules were released one‐
by‐one by the therapist and all the communication be-
tween the therapist and the patient was conducted
on‐line asynchronously, without any visits at the clinic
during the treatment. Automated e‐mails were sent to
the patient at the release of every newmodule andwith ev-
ery new message from the therapist. Patients who did not
start the internet programme or stopped using it were sent
reminders via text messages to use the intervention. Tele-
phone numbers were provided on the website for technical
assistance and to the clinic in case of emergency.

Face‐to‐face treatment

The same programme as in the ICBT was provided as a pa-
per printout for face‐to‐face patients. Each of the main
modules and the optional additional modules and content
were discussed in five 30–45‐minute pre‐booked sessions
at the clinic. If the patient missed a session, it was
re‐scheduled by telephone. The participants could not con-
tact their therapist via telephone, but they could contact
the clinic to re‐book their session or in case of emergency.
The same eight therapists who delivered the internet CBT
provided the face‐to‐face CBT. The instructions to the ther-
apist were to keep the delivery of the CBT modules as sim-
ilar as possible in both interventions. Sessions were
recorded on audio and all therapists received regular super-
vision from the first author.

Follow‐up

At 3 and 6 months after randomization, participants were
e‐mailed a link to the follow‐up questionnaires. If they
spontaneously logged‐on to the programme at 3 or
6 months after randomization, they were also re‐directed
to the follow‐up questionnaires. The same questionnaires
as at baseline were used at follow‐up, adjusted for the time
since the last assessment (3 months). Participants who did
not respond to this initial request received up to five auto-
mated e‐mail reminders, followed by a manual e‐mail re-
minder and a mobile text message from the first author.

1090 Magnus Johansson et al.
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Once a participant completed the follow‐up measures, no
further reminders were sent.

Measures

Primary outcome

The primary outcome was the difference between groups
in alcohol consumption, measured by the total number of
standard drinks consumed during the previous week at
6‐month follow‐up. The number of standard drinks con-
sumed on each of the 7 days was self‐reported using the
time‐line follow‐back (TLFB) method [28]. According to
the Swedish definition, one standard drink contains 12 g
of pure alcohol. The TLFB has also been shown to be a valid
and reliable procedure to document recent drinking when
administered via the internet [29] and in a 7‐day version
[30].

Secondary outcomes

Secondaryoutcomeswere ,lcohol consumption at 3‐month
follow‐up,measured by the total number of standard drinks
consumed during the previous week. Additional outcomes,
calculated for the preceding week based on the TLFB score,
included the number of non‐drinking days, the number of
binge‐drinking days (defined as days with three or more
drinks for women and four or drinks for men), the average
number of drinks on drinking days and low‐risk score, as
well as the ‘zone’ categories described below, and use‐
categories. Consumption (according to Swedish guidelines)
was no more than 14 drinks per week and no binge drink-
ing for men or, for women, no more than nine drinks per
week and no binge drinking. Problematic alcohol use was
assessed with the AUDIT total score, as well as the ‘zone’
categories described below, and use‐categories. AUDIT is a
10‐item instrument that has been validated in Swedish
and via computer [31,32]. For descriptive purposes at base-
line, as well as for assessment of non‐improved and deterio-
rated participants, the AUDIT total score was categorized
into four risk‐level zones as follows: (I) 0–8p, (II) 9–15p,
(III) 16–19p and (IV) 20–40p. AUD was assessed by the
self‐reported number of AUD criteria fulfilled according to
the Diagnostic and Statistical Manual version 5 (DSM‐5)
[2] during the past year. Health‐related quality of life was
assessed with the EuroQol‐5 dimension (EQ‐5D‐5L). Index
scores were calculated with Crosswalk value sets, using
the United Kingdom as a reference [33,34]. Readiness to
change was measured with two visual analogue scale
(VAS) entries, where users responded on a scale of 0–10
to the statements: ‘I am not ready to reduce/quit my drink-
ing’ (0) and ‘I amverymuch ready to reduce/quitmydrink-
ing’ [35]. Symptoms of depression were measured by the
Montgomery Asberg Depression Rating Scale‐Self Rated
(MADRS‐S) [36,37]. Symptoms of anxiety were measured

by the Generalized Anxiety Disorder assessment–7 items
(GAD‐7) [38,39]. Use of other support for reducing or
eliminating alcohol use was assessed by four questions
covering with whom and in what context participants
had spoken to someone about their alcohol problems,
which medication they had used or which other internet
resources they had used regarding alcohol.

The primary and secondary outcomes were assessed
on‐line at baseline and at 3 and 6 months post‐
randomization. At 3‐ and 6‐month follow‐ups the
time‐frame for AUDIT and DSM‐5 was adjusted from 12
to 3 months.

Additional measures

All participants received e‐mail invitations 3 and 6 weeks
after beginning treatment to answer the Working Alliance
Inventory (WAI) and Session Rating Scale (SRS) [40].
Questions concerning satisfaction with treatment and per-
ceived knowledge‐gains from treatment were completed at
6 months. Blood samples were collected at baseline and
6‐month follow‐up and were analysed for levels of
carbohydrate‐deficient transferrin (CDT), which rises fol-
lowing recent heavy alcohol use.

Non‐inferiority limit

The non‐inferiority limit should be based on the effect of the
reference treatment [19]. It is important to note that the
basis for the limit is not the overall effect of interventions
aimed at reducing alcohol use or effects of previous internet
interventions, which have often been self‐help interven-
tions studied in public health or prevention settings [8].
The margin was calculated with the fixed‐margin method
[41] and a preserved effect of 50% of the lower margin of
the 95% CI, as suggested by guidelines [42]. The
non‐inferiority limit in the current study was based on
the effect of CBT for substance use disorder compared to
no intervention [g = 0.85 (0.69–1.01)], shown in
meta‐analysis [4]. The non‐inferiority limit was set to five
standard drinks for primary outcome and d = 0.32 for sec-
ondary outcomes.

Sample size

Based on preliminary data from a previous study, the power
calculation included in the original protocol was performed
with the G*Power program, showing that the required
number of study participants needed in the statistical anal-
ysis was 176 per group. An updated power calculation for
non‐inferiority using sealedenvelope.comwas performed in
the autumn of 2017 based on a standard deviation (SD) of
13.5, observed at baseline for recruited participants to this
study. With no difference between the face‐to‐face and
internet‐based CBT, 115 patients per group would be
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required for 80% certainty that the lower limit of a 95%
two‐sided confidence interval would be above the
non‐inferiority limit of five drinks at 6‐month follow‐up.

Analytical plan and statistical procedure

The analysis of the primary outcome was performed using
a linear model, with alcohol consumption at 6 months as
the dependent variable and treatment group as the factor
variable, adjusting for baseline consumption. The same sta-
tistical model was used for analyses of secondary outcomes,
adjusting for the baseline value of each respective outcome.
Outcomes that, according to visual inspection of data and
residuals, were not normally distributed were analysed
using generalized linear models with either a negative
binomial or a Poisson family function, depending on the
goodness‐of‐fit statistics. Between‐group effect sizes
(Cohen’s d) were calculated by dividing differences in esti-
mated mean values (at 3‐ and 6‐month follow‐ups) by
the pooled SD. Additional analyses used t‐tests and χ2‐tests.
All analyses used two‐sided tests and a significance level of
P< 0.05. The primary outcome analysis was based on the
intention‐to‐treat (ITT). Under the assumption that data
were missing at random, missing data were handled
with multiple imputation with 100 different imputed data
sets that were combined using the pooled estimate.
The imputations were performed using predictive mean
matching and fully conditional specification (10maximum
iterations), with the constraint that baseline variables were
predictors‐only. The study featured no design aspects that
risks introducing non‐random missingness, including
separating outcome reporting from treatment delivery. In
addition, anecdotal experience from reaching participants
who had initially not provided follow‐up data suggested
no bias in any direction. Multiple imputation was chosen
for the primary analysis over baseline carried forward im-
putation, as the latter type of simple imputation has been
shown to give biased estimates of treatment effects [43]
and decreases power to detect between‐group differences
[44], which could unduly favour a hypothesis of non‐
inferiority. Two sensitivity analyseswere performed; one ac-
cording to per‐protocol (PP), only including those who
completed the 3‐ or 6‐month follow‐ups, respectively, and
who accessed the allocated treatment but not any other
treatment; and the second according to the assumption of
missing not at random (MNAR), where missing values at
the 3‐ or 6‐month follow‐ups were replaced by baseline
values. Data imputation and all testswere carried out using
SPSS version 25. Little’s overall test of randomness indi-
cated that missing data on the primary outcome occurred
completely at random [χ2 = 1.163, degrees of freedom
(d.f.) = 7, P = 0.992]. Imputation was used for 38% of
the data in the ITT and the MNAR analysis.

RESULTS

Participants

During the 2‐year recruitment period, 735 individuals
were screened for participation in the study. A total of
301 participants were randomly allocated to the two study
arms (see flow‐chart in Fig. 1). This was lower than the ini-
tially intended sample size, but in line with the updated
sample calculation made after recruitment start. During
the last year prior to treatment, six (2%) randomized par-
ticipants had talked to someone in specialized care and
78 (26%) to any professional about their alcohol use. Full
demographic and clinical variables at baseline are pre-
sented in Table 1.

Loss to follow‐up

Attrition was 33% (n = 98) at the 3‐month follow‐up and
43% (n= 129) at the 6‐month follow‐up. There was no dif-
ference in attrition between the internet and the
face‐to‐face group, neither at 3 months (χ2 = 2.062,
P = 0.151) nor at 6 months (χ2 = 0.004, P = 0.947).
The number of participants completely missing from both
follow‐ups was 25% in both groups (n = 38 versus
n = 37; χ2 = 0.004, P = 0.947). A difference in baseline
GAD‐7 scores occurred between participants whowere lost
and those who completed the 6‐month follow‐up (7.31
versus 6.14, t = 2.116, P = 0.035). No differences in any
other baseline variables were found between those lost to
follow‐up at 3 or 6 months and those who completed both
follow‐ups. No significant interactions between group as-
signment and being lost at 3‐ or 6‐month follow‐ups were
found on any baseline variables, indicating no overall con-
founding effects of missing data.

Treatment usage

The face‐to‐face group completed more modules than the
internet‐based group (4.19 versus 3.74, t = 2.49,
P = 0.013). In the internet‐based treatment, the mean
number of comments per module sent by patients was
1.6 (SD = 1.1) and by therapists 4.1 (SD = 2.5). Treatment
was never accessed by seven participants in the internet
group and 12 in the face‐to‐face group. Other treatment
than that according to protocol was given to 13 partici-
pants: in the internet group, three participants received ad-
ditional treatment visits at the clinic and two received
pharmacological treatment; in the face‐to‐face group, eight
participants received pharmacological treatment. In a
few cases the last treatment session was after the
post‐treatment follow‐up, which was conducted 3 months
after randomization for all participants.

1092 Magnus Johansson et al.
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Primary outcome analysis

Controlling for baseline consumption, the difference
between internet and face‐to‐face treatment was
non‐inferior according to the pre‐specified limit of five stan-
dard drinks of alcohol the previous week at 6‐month
follow‐up. In the PP sensitivity analysis, only including
those who completed 6‐month follow‐up, who received
the allocated treatment but not any other treatment, and
in the separate MNAR sensitivity analysis, where missing
values were replaced by baseline alcohol consumption,
the results also showed non‐inferiority of internet com-
pared to face‐to‐face treatment at 6‐month follow‐up (see
Fig. 2 and Table 2 for detailed results).

Secondary outcome analyses

At 6 months, internet treatment was inferior to face‐to‐
face treatment in all secondary outcomes, with the excep-
tion of the AUDIT score and the number of binge drinking
days in the ITT analysis, as well as all outcomes in the
MNAR analysis. In the PP analysis, the AUDIT score, the
number of fulfilled AUD criteria and the biomarker of alco-
hol consumption CDT did not show non‐inferiority for in-
ternet treatment. At 3 months, several of the outcomes
did not show non‐inferiority for internet treatment

compared to face‐to‐face treatment (see Table 3 for esti-
mated means, effect sizes and CI).

Clinical outcomes

Low‐risk alcohol consumption according to Swedish guide-
lines was reported by 35 of 86 (41%) of follow‐up partici-
pants in the internet group and 32 of 86 (37%)
participants in the face‐to‐face group at 6 months, with
no significant differences found between the groups
(χ2 = 0.22, P = 0.64).

Deterioration and non‐response

Among follow‐up participants at 6 months, one partici-
pant in the internet group and two in the face‐to‐face
group deteriorated to a more severe category of alcohol
use according to AUDIT, while 14 participants (16%) in
the internet group and seven in the face‐to‐face group
(8%) had not changed and remained within the highest
AUDIT category. The difference in deterioration and
non‐response between the groups was not statistically sig-
nificant (χ2 = 1.26, P = 0.26).

Adverse events

There were no reported adverse events due to the interven-
tion reported by participants. Two participants reported

Figure 1 Flow‐chart. ITT = intention‐to‐treat; PP = per‐protocol; MNAR = missing not at random. [Colour figure can be viewed at
wileyonlinelibrary.com]
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Table 1 Demographic and baseline values.

Face‐to‐face Internet

Sex n % n %

Women 60 39.7 55 36.7
Men 91 60.3 94 62.7
Civil state
Married 63 41.7 66 44.0
Cohabitating 38 25.2 40 26.7
Single 30 19.9 27 18.0
Divorced 16 10.6 11 7.3
Widow 4 2.6 5 3.3
Country of birth
Sweden 143 94.7 138 92.0
Other Nordic country 7 4.6 4 2.7
North America 0 0.0 1 0.7
Rest of Europe 1 0.7 6 4.0
Education
University/college 104 68.9 100 66.7
Upper secondary school. Training school or equivalent 41 27.2 41 27.3
Primary school/folk school 6 4.0 7 4.7
Source of income
Employment 124 82.1 124 82.7
Pension 13 8.6 13 8.7
Study allowance 6 4.0 4 2.7
Other 8 5.4 7 4.7
Residence
Condominium 71 47.0 64 42.7
Rental apartment 43 28.5 37 24.7
Villa or townhouse 31 20.5 44 29.3
Other 6 4.0 4 2.7
Living arrangements
With partner and children 60 39.7 51 34.0
With partner only 43 28.5 50 33.3
With children only 9 6.0 8 5.3
Alone 22 14.6 18 12.0
Other/varied 17 11.2 22 14.7
AUDIT risk‐level
Zone II (9–15) 9 6 9 6
Zone III (16–19) 55 36 40 27
Zone IV (20–40) 87 58 101 67
ICD alcohol dependence 24 84 24 84

n Mean SD n Mean SD

Readiness to reduce alcohol consumption (scale 0–10) 151 8.9 1.7 150 9.1 1.7
Drinks/last week 151 22.9 13.3 150 24.9 13.7
Sober days (last week) 151 2.9 2.1 150 2.7 1.8
Binge drinking days (last week) 151 3.3 2.1 150 3.5 1.8
AUDIT‐score (0–40) 151 21.0 4.8 150 21.9 4.8
DSM‐5 AUD 151 6.3 2.1 150 6.6 2.1
GAD‐7 151 6.4 4.5 150 6.9 5.0
MADRS‐S 151 13.5 8.3 150 15.0 8.6
EQ‐5D‐5L 151 0.831 0.131 150 0.832 0.148
CDT 134 2.0 1.6 128 2.0 1.2

AUDIT = Alcohol Use Disorders Identification Test; DSM = Diagnostic and Statistical Manual; GAD = Generalized Anxiety Disorder; CDT = carbohydrate‐de-
ficient transferrin; ICD = International Classification of Disease; MADRS‐S =Montgomery Asberg Depression Rating Scale–Self Rated; EQ‐5D‐5L = EuroQol‐5
dimension.
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negative consequences from being registered as patients at
a clinic for AUD. One was refused additional life insurance
and one was refused an in‐vitro fertilization procedure.

Working alliance during treatment

Participants who completed the alliance rating during
treatment gave a significantly higher rating of the working
alliance in the face‐to‐face group compared to the internet
group, according to both WAI and SRS (see Tables 3 and 4
for details).

Satisfaction with treatment

A higher proportion of participants in the internet group
indicated that they missed other forms of contact, and a
lower proportion viewed the received treatment as effective
compared to the face‐to‐face group. The internet group
also viewed the treatment as less personal (see Tables 3
and 4 for details).

DISCUSSION

Principal results

This randomized controlled non‐inferiority trial
investigated the effects of internet‐delivered CBT compared
to face‐to‐face CBT among participants with AUD who
sought help in a specialized clinic. As hypothesized, the
internet‐delivered treatment was non‐inferior to

face‐to‐face treatment in the primary ITT analysis of alco-
hol consumption 6 months after recruitment, as well as
in the two sensitivity analyses. At 6 months,
non‐inferiority was also shown in most secondary out-
comes. Nonetheless, non‐inferiority could not be shown
at 6 months in the secondary outcomes measured by the
total AUDIT score and the number of binge drinking days
in the ITT analysis, or in the PP analysis, for the total AU-
DIT score, AUD criteria and CDT biomarker levels. At the
3‐month follow‐up, non‐inferiority could not be shown in
the PP analysis for number of days sober and EQ‐5D‐5L
in any analysis, or in drinks per week and binge drinking
days. Overall, there were small differences in outcomes be-
tween the treatment groups.

The fact that the findings from some of the secondary
outcomes did not show non‐inferiority, especially in the
PPanalysis of outcomes immediately after treatment, could
indicate that there may have been some additional benefits
from having met a therapist face‐to‐face. Treatment use
was slightly higher among participants in the face‐to‐face
group and they were more satisfied with the treatment
compared to the internet group. Many internet patients
said theymissed other forms of therapist contact. Receiving
treatment through internet interventions has both advan-
tages and disadvantages, and might not be for everyone.
The special method of communicating asynchronously
can give both participants and therapists more time to
think and reflect about what they want to express, but
can make it harder to understand details [45]. Communi-
cating asynchronously via the internet can negatively af-
fect the working alliance between the patient and the
therapist, and thismight explain some of the differences be-
tween the groups observed in the current study.

Limitations

This study had several limitations. Similar to previous stud-
ies on the internet‐based treatment [46], attrition at
follow‐up was relatively high, although lower than in pre-
vious studies on internet‐based alcohol interventions. This

Figure 2 Mean difference in estimated standard drinks of alco-
hol previous week at 6 months follow up with 95% confidence
interval. PP = per‐protocol; MNAR = missing not at random

Table 2 Estimated mean standard drinks of alcohol consumed the
previous week adjusted for standard drinks at baseline.

Internet Face‐to‐face Diff. 95% CI

ITT 12.33 11.43 0.89 –1.10 2.88a

PP 13.02 11.42 1.6 –1.04 4.24a

MNAR 17.67 16.32 1.35 –1.06 3.76a

CI = confidence interval; ITT = intention‐to‐treat; PP = per protocol;
MNAR = missing not at random. aNon‐inferior according to the 5 standard
drink limit.
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Table 3 Estimated means adjusted for baseline and between group effect sizes with 95% CI for secondary outcomes at three‐ and
six‐months follow‐up.

6 months

Internet Face‐to‐face

ITT Mean SD Mean SD d 95% CI

AUDIT 12.26 6.25 11.57 5.70 0.11 �0.11 0.34
DSM‐5 AUDa 3.83 2.80 3.59 2.76 0.09 �0.14 0.31c

Binge daysa 1.13 1.33 0.99 1.14 0.11 �0.11 0.34
Sober days 3.87 1.98 3.93 2.01 �0.03 �0.26 0.20c

GAD‐7a 3.75 4.07 3.59 4.07 0.04 �0.19 0.27c

MADRS‐Sa 7.79 6.92 7.22 6.92 0.08 �0.14 0.31c

EQ‐5D‐5L 0.842 0.142 0.852 0.137 �0.07 �0.29 0.16c

CDT 2.01 1.72 1.85 1.72 0.09 �0.13 0.32c

PP Mean SD Mean SD d 95% CI
AUDIT 12.22 6.65 10.75 6.32 0.23 0.00 0.45
DSM‐5 AUDb 3.75 2.77 3.28 2.87 0.17 �0.06 0.39
Binge daysa 1.20 1.56 1.05 1.56 0.10 �0.13 0.32c

Sober days 3.76 2.00 3.88 2.13 �0.06 �0.28 0.17c

GAD‐7a 2.09 2.80 2.32 2.82 �0.08 �0.31 0.14c

MADRS‐Sa 5.26 7.57 4.66 6.11 0.09 �0.14 0.31c

EQ‐5D‐5L 0.870 0.110 0.880 0.140 �0.08 �0.31 0.15c

CDT 1.83 1.06 1.62 1.06 0.20 �0.03 0.42
MNAR Mean SD Mean SD d 95% CI
AUDIT 16.35 7.70 15.70 7.55 0.08 �0.14 0.31c

DSM‐5 AUDb 4.72 2.90 4.59 2.90 0.04 �0.18 0.27c

Binge daysa 1.95 1.95 1.79 1.89 0.08 �0.14 0.31c

Sober days 3.39 1.92 3.39 2.06 0.00 �0.23 0.23c

GAD‐7a 4.62 5.05 4.39 4.85 0.05 �0.18 0.27c

MADRS‐Sa 10.52 9.00 9.73 9.00 0.09 �0.14 0.31c

EQ‐5D‐5L 0.842 0.137 0.854 0.137 �0.08 �0.31 0.14c

CDT 2.01 1.42 1.91 1.42 0.07 �0.16 0.30c

3 months

Internet Face‐to‐face
Drinks/week Diff 95% CI

ITT 12.00 9.74 2.26 �0.19 4.71c

PP 13.17 9.47 3.7 0.656 6.74
MNAR 16.54 14.82 1.72 �0.89 4.33c

ITT Mean SD Mean SD d 95% CI
AUDIT 11.82 6.16 11.56 6.16 0.04 �0.18 0.27c

DSM‐5 AUDb 4.47 2.86 4.30 2.85 0.06 �0.17 0.29c

Binge daysa 1.01 1.43 0.91 1.40 0.07 �0.16 0.30c

Sober days 4.16 1.89 4.57 1.96 �0.21 �0.44 0.01
GAD‐7a 3.12 3.76 2.80 3.16 0.09 �0.13 0.32c

MADRS‐Sa 7.61 7.17 6.87 6.14 0.11 �0.12 0.34
EQ‐5D‐5L 0.856 0.145 0.876 0.117 �0.15 �0.37 0.08

PP Mean SD Mean SD d 95% CI
AUDIT 11.74 6.32 11.29 6.32 0.07 �0.16 0.30c

DSM‐5 AUDb 4.28 2.87 4.23 2.87 0.02 �0.21 0.24c

Binge daysa 1.10 1.55 0.86 1.56 0.15 �0.07 0.38
Sober days 3.98 3.96 4.45 2.13 �0.15 �0.37 0.08
GAD‐7a 3.31 3.79 2.77 2.82 0.16 �0.07 0.39
MADRS‐Sa 7.43 7.57 6.81 6.11 0.09 �0.14 0.32c

(Continues)
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might be a consequence of allowing users a fast and acces-
sible way of signing up for participation. The current trial
only measured outcomes at three time‐points. More mea-
suring time‐points during the intervention could allow
more flexibility in the modelling approach and also in ex-
amination of moderators and mediators [47]. The
non‐inferiority limit of five standard drinks might be con-
sidered too lenient; for example, if the limit is compared
to the effects of brief internet‐based or face‐to‐face inter-
ventions aimed at reducing alcohol use in community
and primary care settings [8,48]. An additional limitation
is that the non‐inferiority limit, and consequently the

results of this study, mainly have relevance in CBT treat-
ment of AUDs in specialized clinical settings. The partici-
pants in the current study were mainly well‐educated,
employed full time and had stable living arrangements.
All participants had also shown an interest in
internet‐based services, as they were recruited from the
web and informed that parts of the study were conducted
via the internet. The results cannot be generalized to all
people with AUD, and especially not to patients with more
severe or complex problems. Finally, as always, causal in-
terpretations of PP analyses should be made with caution,
as the reasons for attrition are largely unknown.

Table 3. (Continued)

3 months

Internet Face‐to‐face
Drinks/week Diff 95% CI

EQ‐5D‐5L 0.850 0.140 0.880 0.140 –0.21 –0.44 0.01
MNAR Mean SD Mean SD d 95% CI
AUDIT 14.67 7.66 15.20 7.77 –0.07 –0.29 0.16b

DSM‐5 AUDa 4.79 2.84 4.89 2.84 –0.04 –0.26 0.19b

Binge daysc 1.62 2.10 1.53 2.07 0.04 –0.18 0.27b

Sober days 3.62 2.02 3.94 2.22 –0.15 –0.38 0.08
GAD‐7c 4.15 4.88 3.81 4.68 0.07 –0.16 0.30b

MADRS‐Sc 9.34 8.20 9.03 8.50 0.04 –0.19 0.26b

EQ‐5D‐5L 0.856 0.140 0.876 0.140 –0.14 –0.37 0.09

a
Poisson;

b
non‐inferior according to the 0.32 limit;

c
neg bin. AUDIT = Alcohol Use Disorders Identification Test; DSM = Diagnostic and Statistical Manual;

GAD = Generalized Anxiety Disorder; CDT = carbohydrate‐deficient transferrin; ICD = International Classification of Disease; MADRS‐S = Montgomery
Asberg Depression Rating Scale–Self Rated; EQ‐5D‐5L = EuroQol‐5 dimension; MNAR = missing not at random; SD = standard deviation; CI = confidence
interval; ITT = intention to treat.

Table 4 Working alliance and satisfaction with treatment in each group.

Internet Face‐to‐face

n Mean SD n Mean SD t P

WAI total score 79 5.23 1.11 63 5.71 0.91 2.82 0.005
WAI_bond 79 5.17 1.41 63 5.57 1.09 1.82 0.07
WAI_goal 79 5.56 0.97 63 6.02 0.83 3.02 0.003
WAI_task 79 4.95 1.23 63 5.54 1.05 3.05 0.003
SRS total score 79 30.21 8.69 63 34.87 5.23 3.75 > 0.001
SRS relationship 79 8.32 2.22 63 8.92 2.18 1.60 0.11
SRS goals and topics 79 7.97 2.17 63 8.96 1.41 3.14 0.002
SRS approach or method 79 7.31 2.92 63 8.62 1.53 3.24 0.001
SRS overall 79 6.62 2.83 63 8.37 1.65 4.37 > 0.001
Experienced the treatment received as
Pleasant (0–5) 73 4.03 1.04 70 4.24 1.07 1.22 0.22
Personal (0–5) 73 2.37 1.56 70 3.84 1.38 5.99 > 0.001
Safe (0–5) 73 3.90 1.45 70 4.14 1.49 0.97 0.33

Count % Count % χ2

Missed other form of contact with their therapist 44 60 8 11 38.16 > 0.001
Would recommend the programme to others 57 78 61 87 2.67 0.26
Considered the programme an effective method for changing their drinking 39 53 50 71 7.49 0.02

WAI = Working Alliance Inventory; SRS = Session Rating Scale.
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Strengths

This is the first study, to our knowledge, showing that
internet‐based treatment is non‐inferior to face‐to‐face
treatment for AUD in reducing alcohol consumption as
well as symptoms of AUD, anxiety and depression. A major
strength was that it was conducted in a dependency clinic
with regular patients, lending the study high ecological va-
lidity. Treatments were well established in both modes of
delivery, with several previous studies conducted in the
current setting. Another strength was that the same ther-
apists and the same treatment material was used in both
groups. A majority of the participants reduced their drink-
ing and many lowered their drinking to a low‐risk level of
use at follow‐ups.

Comparison with prior work

The findings are in line with results found in other forms of
internet‐based psychological treatment, such as depression
and anxiety [49], and are also in line with previous studies
comparing face‐to‐face and internet alcohol interventions
[8]. The level of dependence was similar to a recent
Swedish clinical trial in specialized and primary care for
AUD, but lower than in regular specialized care for AUD
[26]. Participants had lower AUD severity than those
who usually receive treatment, but they are representative
of the majority of individuals with AUD [50], a population
that can be reached via internet interventions.

Future research

There is a need for more studies that compare internet in-
terventions with other treatments for AUD, including stud-
ies with long‐term follow‐up. The difficulties, risks and
advantages of delivering alcohol treatment via the internet
should be studied more carefully. Internet interventions
seem to be effective in changing alcohol consumption,
but more studies are needed to understand how they can
be used and combined with other interventions to improve
treatment for people with AUD. In sparsely populated
areas, where people often need to travel a long distance
to visit a clinic in person, internet interventions might be
the only available alternative for receiving treatment for
AUD.

CONCLUSION

In this study we found that internet‐delivered treatment
was not inferior to face‐to‐face treatment in reducing alco-
hol consumption among help‐seeking patients with alco-
hol use disorder. Differences in secondary outcomes
indicate that internet‐delivered treatmentmight be inferior
to face‐to‐face treatment on some alcohol‐related
outcomes.

Clinical trial registration details

The original study protocol including the non‐inferiority
margins was registered with and approved by the
Stockholm Regional Ethical Review Board (ref
2014/1758–31/2, 5 November 2014). The trial was also
registered at Clinicaltrials.gov (NCT02671019).
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