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Abstract

Background and Aims: Most alcohol-dependent people have a moderate level of depen-
dence. General practitioners (GPs) hesitate to engage in this area, and need to have
access to treatment they find applicable and feasible to use. The aim of this present
study was to test if an open-ended internet-based cognitive-behavioral therapy (iCBT)
program added to treatment-as-usual (TAU) is more effective than TAU-only for alcohol-
dependent patients in primary care.

Design, Setting and Participants: The present study was a two-group, parallel, random-
ized controlled superiority trial comparing iCBT+TAU versus TAU-only at 3- and
12-month follow-ups. TAU was delivered at 14 primary care centers in Stockholm,
Sweden. A total of 264 patients (mean age 51 years, of whom 148 were female and
116 were male) with alcohol dependence and hazardous alcohol consumption were
enrolled between September 2017 and November 2019.

Measurements: Participants were randomized at a ratio of 1:1 to iCBT, as a self-help
intervention added to TAU (n = 132) or to TAU-only (n = 132). The GPs gave participants
in both treatment arms feedback on the assessments and biomarkers and offered TAU
at the primary care center. Primary outcome was weekly alcohol consumption in g/week
at 12-month follow-up, analyzed according to intention-to-treat (n = 132 + 132). The
per-protocol analysis included participants who completed at least one module of iCBT
(n=102 +132).

Findings: There was no significant difference in weekly alcohol consumption between
iCBT+TAU and TAU in the intention-to-treat (ITT) analysis at 12-month follow-up [iCBT
+TAU = 133.56 (95% confidence interval, Cl = 100.94-166.19) and TAU = 176.20 (95%
Cl = 144.04-208.35), P = 0.068, d = 0.23]. In the per-protocol analysis, including only
those who initiated iCBT, the iCBT+TAU group showed lower mean weekly alcohol con-
sumption compared with TAU [iCBT+TAU =107.46 (95% Cl=71.17-143.74),
TAU = 176.00 (95% Cl = 144.21-207.80), P = 0.010, d = 0.42].

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.
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INTRODUCTION

Alcohol is a leading risk factor for several major health problems and
is estimated to cause nearly 10% of global deaths among populations
aged 15-49 years [1]. The risk of all-cause mortality, and of cancers
specifically, rises with increasing levels of consumption and the level
of consumption that minimizes health loss is zero [1]. Alcohol use dis-
orders (AUD) have the second highest burden of disease of all mental
disorders after depression, with the highest burden in men [2].

Alcohol dependence is highly prevalent world-wide, but most
individuals with alcohol dependence do not engage in treatment [3].
Only approximately 10-20% seek help, and treatment-seekers tend
to have more severe dependence with comorbid disorders and unsta-
ble social situation [4-7]. Most alcohol-dependent people have a
moderate level of dependence [8]. The major part of morbidity and
mortality, as well as community costs related to alcohol consumption,
occurs in this large group with moderate dependence that is reluctant
to seek treatment in specialized care, mainly due to stigma [9, 10].
Studies indicate that people with alcohol dependence are positive
with regard to seeking treatment in primary care [10-12], and many
individuals with alcohol dependence are already present due to
health problems other than alcohol dependence [3, 7]. In a recent
qualitative study, patients found alcohol acceptable to discuss in pri-
mary care, particularly those experiencing co-occurrent health
problems [13].

Heavy alcohol use causes or complicates many diseases and con-
ditions and is consequently relevant to discuss in many primary care
consultations [5, 14]. General practitioners (GPs) are, at present, reluc-
tant to engage in this, mainly due to time constraints and uncertainty
regarding their competence in this field [15, 16]. To lessen the mor-
bidity associated with alcohol dependence and encourage health-care
providers in primary care to raise questions about alcohol, they need
to have access to treatment alternatives they find applicable and fea-
sible to use. In primary care, fewer than one in five of individuals with
hazardous consumption are identified and fewer than one in four with
alcohol dependence are offered treatment [3, 17]. Pharmacotherapy
for AUD is underutilized, and somatic comorbidity is associated with
lower odds of prescription of AUD medications [18].

Previous studies with positive results in primary care have mainly
involved screening and brief intervention (SBI) for hazardous drinkers,
but implementation in practice remains low [19, 20]. However, a

recent study comparing treatment for alcohol dependence in primary

Conclusions: In Sweden, an internet-based cognitive-behavioral program added to
treatment-as-usual to reduce alcohol consumption showed weak evidence of a benefit

at 12 months in the intention-to-treat analysis and good evidence of a benefit in the
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care to treatment in specialized care found specialized care to be
superior to primary care only for participants with a high severity of
dependence [21]. In this study, a stepped-care program, including
brief interventions and pharmacological treatment, was tailored to the
primary care setting and the participating GPs were given a 1-day
training session prior to the study. An alternative approach is to com-
plement existing treatment in primary care with internet-based inter-
ventions, which have been shown to be attractive for, and to reach,
individuals with alcohol problems [22, 23]. Internet-based interven-
tions have the potential to increase access to evidence-based treat-
ment, to reduce stigma, overcome geographical barriers, to be cost-
effective and to broaden the base for treatment-seeking [24-27];
they have often included student populations and participants with
hazardous use. Individuals with AUD or alcohol dependence are stud-
ied to a lesser extent [28, 29]. A meta-analysis has reported a signifi-
cant effect of therapist-guided internet interventions for problem
drinkers, with a reduction of 10 weekly standard units compared with
controls [30]. A recent randomized trial that included patients with
AUD in specialized care found that internet treatment was non-
inferior to face-to-face treatment in reducing alcohol consumption
[31]. Internet-based cognitive behavioral therapy (iCBT) could be used
as a treatment option, which would not increase the work-load for
the GPs. To our knowledge, there have been no previous studies on
internet treatment for alcohol dependence or AUD in a primary care
setting.

The overall objective of the present study was to test the efficacy
of an open-ended iCBT program for alcohol-dependent patients in pri-
mary care. The main hypothesis was that iCBT, when added to
treatment-as-usual (TAU), will reduce weekly alcohol consumption at
12-month follow-up more than TAU-only for alcohol-dependent

patients in primary care.

METHODS
Study design

The present study was a two-group, parallel, randomized controlled
superiority trial. Alcohol-dependent participants from 14 primary care
centers in Stockholm, Sweden were randomly assigned to iCBT+TAU
or to TAU-only with a 1:1 allocation, and were followed-up at 3 and
12 months.
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Participants

Potential participants were informed about the study via advertise-
ments in local newspapers and on websites, leaflets at the primary care
study sites or at a primary care consultation. Using the study website,
interested individuals accessed more information regarding the study,
provided their informed consent and completed screening assessment
in the on-line platform. If inclusion criteria were fulfilled (> 18 years of
age, three or more criteria for alcohol dependence according to the
ICD-10 [32] and > 6 points for women/> 8 points for men for hazard-
ous consumption according to the AUDIT [33]), eligible individuals
were automatically invited to create a personal account and complete
baseline assessment. The assessment was kept brief to minimize the
risks of assessment reactivity [34]. Hereafter, eligible individuals were
contacted via telephone by the study coordinator, who was a nurse
clinically trained in the field of addiction and psychiatry, to ensure data
quality and completeness and to advise individuals who met exclusion
criteria to seek appropriate care. The exclusion criteria were serious
mental illness, substance-use disorder other than alcohol and nicotine,
need of specialized treatment in psychiatry or addiction care, cognitive

impairment and lack of Swedish language skills.

Randomization and blinding

Participants who gave informed consent and completed assessments
in the on-line platform were randomized to treatment with either
iCBT+TAU or TAU-only. The randomization was conducted in blocks
of 20, according to a fully automated procedure in the on-line plat-
form that was programmed in the content management system Dru-
pal (drupal.org) by the fourth author. As we expected that the
recruitment of participants would take place gradually over time, we
used blocks to obtain even groups at regular intervals. The blocks
were pre-programmed on the study website and hidden from both
participants and research staff. The study was not designed to stratify
based on unit. The study included both larger and smaller units, and
the number of participants per unit was expected to vary greatly. The
study coordinator randomized the participants by activating a link only
he/she had access to. All patients were informed by the study coordi-
nator about their group allocation, were asked to provide a blood test
for biomarkers and were scheduled for an appointment with their GP
at their primary care center. The primary care staff were not blinded
to the allocations. None of the authors had access to the codes con-
cerning which experimental condition the participants were random-

ized to until after completion of data collection.

Interventions
TAU

TAU was delivered at 14 primary care centers in Stockholm, which

were selected based on their interest in participating when

sSAL

approached by the research team. In both treatment arms, the GPs
gave participants feedback on the assessments and biomarkers and
designed a treatment plan based on current routines on treating
alcohol problems at the primary care center. Clear guidelines for
treating alcohol dependence are lacking in Swedish primary care,
hence TAU will vary. All GPs were offered a short training session in
providing feedback on assessments and biomarkers and pharmaco-
therapy (acamprosate, disulfiram, naltrexone, nalmefene) prior to the
study. Written instructions, including contact details to the first
author in case of questions, were provided to the primary care
centers to also administer to colleagues who could not take part in
the training. The GPs were instructed to refer patients they usually
refer; for example, when addiction was assessed as too severe
to treat in primary care, when liver enzymes were heavily raised
or with other somatic or psychiatric conditions requiring

specialized care.

iCBT

The iCBT+TAU group was offered iCBT in addition to TAU. The
iCBT was delivered on-line at the same platform that was used for
assessment in the study. It was an extended self-help intervention
with automated e-mails, with feedback and reminders to start and
complete the assignments that were given to the participants. The
iCBT program was based on self-help material used in previous trials
of iCBT in specialized care [31, 35, 36]. The content and exercises
in the program were based on motivational interviewing, relapse
prevention and behavioral self-control training. The program was
divided into five main modules: (1) motivation to change,
(2) drinking-goal and self-control strategies, (3) behavioral analysis of
drinking and risk-situations, (4) general problem-solving and (5) -
preventing relapse. There were also three optional problem-solving
modules (handling feelings, drink-refusal skills and handling cravings).
iCBT was an open-ended intervention, meaning that participants
could log on to the treatment platform as often and for as long as
they wanted. For each assignment, an informational text was pro-
vided and a home assignment was included, but all assignments
were possible to use in the order preferred by the participants. The
treatment was fully automated; that is, no therapist contact was

provided.

Follow-up

At 3 and 12 months after randomization, participants were sent auto-
mated reminders and were contacted by the study coordinator to
complete the follow-up questionnaires (see ‘Measures’ below). The
same questionnaires that were used at baseline assessment were used
at the follow-ups. At the 3-month follow-up, the client satisfaction
questionnaire (CSQ) [37] was added. The study coordinator also
reminded the participants to provide blood tests at 3- and 12-month

follow-ups and collected the results from the patient records.
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Measures
Primary outcome

The primary outcome variable was alcohol consumption in mean
grams per week at 12-month follow-up. Consumption was
self-reported using the time-line follow-back (TLFB) [38] during
the last 30 days. A drink contains 12 g of alcohol. The primary
comparison statistic was the difference between mean consumption

per group.

Secondary outcomes

Questionnaires

Alcohol consumption in mean grams per week at 3-month follow-up
and mean number of days with heavy drinking (= 4/5 drinks for
women and men) per month were measured with TLFB [38]. Problem-
atic alcohol use was assessed with the AUDIT total score [33]. Sever-
ity of dependence was assessed by the self-reported number of ICD-
10 criteria for alcohol dependence [32]. Symptoms of anxiety and
depression were assessed with the Hospital Anxiety and Depression
Scale (HADS) [39]. Health-related quality of life was assessed with the
Equation 5D-5L questionnaire [40]. Based on TLFB, we also explored
the number of alcohol-free days during the last 30 days using TLFB;
note that this was not a pre-registered outcome. As mentioned above,

CSQ was used to assess satisfaction with treatment [37].

Biomarkers
Blood was analyzed for standard biomarkers of heavy drinking and
liver pathology, levels of phosphatidylethanol (PEth), gamma-glutamyl
transferase (GGT), aspartate amino transferase (AST) and alanine
amino transferase (ALT).

The primary and secondary outcomes were assessed on-line at

baseline and at 3 and 12 months post-randomization.

Analyses
Sample size

The study was designed to demonstrate statistical superiority. An
effect-size of g = 0.61 has been shown in previous internet studies on
high consumers in the general population [41]. Due to a lack of stud-
ies on alcohol-dependent patients, our estimate was based on a more
conservative effect-size of d = 0.4, corresponding to a difference
between groups of 65 g/week, which required a sample size of
100 participants in each arm to achieve a power of 80% with an alpha
of 0.05 and using an independent-samples t-test for weekly alcohol
consumption at 12-month follow-up. Given an estimated dropout in
iCBT of 30%, 264 participants were included in the study [42].

Analytical plan and statistical procedure

As per the trial protocol [43], the change in the primary outcome
(weekly alcohol consumption at 12-month follow-up) was modeled
using linear mixed effects models, according to the intention-to-treat
(ITT) principle and with missing data estimated (per model, with no
additional predictors) using restricted maximum likelihood estimation,
under the missing at random (MAR) assumption. As in similar research
[35, 44, 45], this missing mechanism was deemed clinically plausible
and reasonable [46]: measures were collected independent of treat-
ment adherence (i.e. not only those who remained in treatment con-
tinued to contribute data), on-line administration of measures made it
convenient to contribute data and provided data had no impact on
continued treatment. Multiple imputations were not run prior to
mixed effects modeling, as simulations and empirical findings suggest
no additional benefits of this approach [47, 48]. Sensitivity analyses,
with a missing not at random (MNAR) assumption and first observa-
tion carried forward (FOCF) imputation, was run on significant mixed
models [49-52].

Due to difficulties in modeling a trajectory with so few data
points and no obvious grounds for equidistance [53], we opted to
include only random intercepts and to treat time as a factor (rather
than numeric), with the 3-month follow-up (mid-study measurement)
as reference, in interaction with group. This mid-study reference was
chosen to reflect observed (and assumed) trajectories, with marked
differences between slopes on either side of the reference. Factorial
time made time-coding intervals for blood test outcomes necessary
(as blood tests could not be administered with the same precision as
on-line self-ratings), requiring balancing maximization of sample size
with avoiding misclassification bias. The coding intervals settled upon
coded blood tests < 31 days subsequent to on-line sign-up as base-
line; those between > 75 and < 181 days were coded as 3-month and
those between < 330 and > 457 days were coded as 12-month. Anal-
ysis of secondary variables (weekly alcohol consumption at 3-month
follow-up and heavy drinking days per month, alcohol-free days per
month, ICD-10 criteria, AUDIT total score, HADS scale depression,
HADS scale anxiety, EQ-5D-5L questionnaire, PEth, GGT, AST, ALT at
3- and 12-month follow-up) followed the same strategy as described
above for the primary outcome.

From these mixed models, estimated marginal means (with confi-
dence intervals) were calculated for each arm and time-point (with
degrees of freedom using the Satterthwaite method), with pairwise
contrasts at each time-point. ITT analyses was complemented with
per-protocol (PP) analyses. PP analyses included all participants in the
iCBT+TAU arm that completed at least one module of iCBT. PP ana-
lyses included all participants in the TAU arm, as all participants were
scheduled for an appointment with their GP per study arm. Cohen'’s
effect sizes were calculated using estimated marginal means and
observed standard deviations. Analyses were conducted in the R ver-
sion 3.6.3 statistical environment using the Ime4 [54], ImerTest [55]

and emmeans [56] packages.
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RESULTS
Participants

Participants were enrolled between September 2017 and November
2019. A total of 768 individuals were screened for participation. A
total of 264 participants were randomly allocated to the two study
arms (see flow-chart in Figure 1). The sample had a mean age of
51 years, and included 148 female and 116 male participants. The par-
ticipants overall had a moderate level of dependence. They were
highly educated, employed and cohabiting, which is in line with previ-
ous studies on the large group with moderate alcohol dependence [8].
Full demographic and clinical variables at baseline are presented in
Table 1. There were no significant differences between the groups in

any variables at baseline.

Lost to follow-up

Attrition rate was 12.9% (n = 34) at the 3-month follow-up and 31.8%
(n = 84) at the 12-month follow-up. There was no difference in attri-
tion rate between treatment conditions at either 3 months
(x? = 0.540, P = 0.462) or 12 months (x* = 0.279, P = 0.597). A total
of 44 participants were lost to follow-up for the primary outcome in
the iICBT+TAU group and 40 participants in the TAU group. There

was no difference in attrition rate between treatment conditions for

SSAL°

the primary outcome (x? = 0.279, P = 0.597). Participants who com-
pleted the 12-month follow-up reported a higher baseline weekly
alcohol consumption (291.6 versus 231.6 g, t =-2.552, P = 0.011)
and more days with heavy drinking compared with participants who
were lost to follow-up (11.7 versus 9.2, t = -2.420, P = 0.016). Partici-
pants who completed the 3-month follow-up reported a lower base-
line ICD-10 score than those who were lost to follow-up (4.11 versus
4.59, t = 2.523, P = 0.012). No differences in any other baseline vari-
ables were found between those lost to follow-up at 3 or 12 months
and those who completed both follow-ups.

A minority of participants provided blood tests at follow-ups (for
details see Figure 1).

Primary outcome analysis

The ITT analysis showed no significant difference in the reduction of
mean weekly alcohol consumption between groups at the 12-month
follow-up. In the PP analysis, including only those who completed at
least one module of iCBT in the allocated treatment (n = 102), the
results showed less alcohol consumption in the iCBT+TAU group
compared with TAU (n = 132) (see Table 2). The significant between-
group difference in alcohol consumption at 12 months in the PP
analysis remained significant in MNAR (FOCF) analysis of covariance
(ANCOVA) sensitivity analysis (F=5.82, P= 0.017). As random

allocation was independent of recruitment site, there was no

Assessed for eligibility (n=768)

Excluded (n =504)

“ Not meeting inclusion criteria (n = 303)

»{ " Did not complete assessment (n =111)

“ Not able to reach for randomization (n = 50)
" Declined to participate (n=6)

‘ Randomized (n=264) ‘

“ Fulfill exclusion criteria (n =34 )

l

Allocated to iCBT+TAU (n=132)
-Received allocated intervention (n=102)

Allocation Allocated to TAU

-Did not receive allocated intervention (did not
log on and start iCBT (n =30)

-Received allocated intervention (n = 132)

Lost at 3-months follow up (n=15)

Lost at 3-months follow up (n=19)

Follow-Up
Lost at 12-months follow-up (n =40)

N

Lost at 12-months follow-up (n =44)
*see below for blood tests

|

*see below for blood tests

A4

Analyzed ITT (n=132)

Analysis Analyzed ITT (n=132)

Analyzed PP (n=132)

~——

Analyzed PP (n=102)

*Number of individuals providing

A [ IGBTSTAU, Smonths | ICOTVTAU, 12 months | TAV, 3months

blood tests at follow-up (%), see table: L 56 (42.4) 20i{3=5) B 231728}
L S5 (41.7) 22(16.7) 59 (44.7) 24(18.2)
LS 5 (41.7) 23(17.4) 60 (45.5) 24(18.2)
55 (41.7) 22(16.7) 60 (45.5) 24(18.2)

FIGURE 1 Flow-chart. iCBT = internet-based cognitive behavioral treatment; ITT = intention-to-treat; PP = per-protocol; TAU = treatment-

as-usual.
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TABLE 1 Demographic and baseline values.

iCBT+TAU (n = 132) TAU (n = 132)
Gender (n, %)
Male 54 (40.9) 62 (47.0)
Female 78 (59.1) 70 (53.0)
Age [mean (range)] 52 (28-80) 50 (23-77)
Education (n, %)
Not completed 0(0.0) 1(0.8)
compulsory
education
9 years of education 6 (4.5) 6 (4.5)
12 years of education 35 (26.5) 41 (31.1)
Higher education 88 (66.7) 82 (62.1)
Other 3(2.3) 2(1.5)
Source of income (n, %)
Employment 106 (80.3) 97 (73.5)
Pension 24 (18.2) 23(17.4)
Other 2(1.5) 12 (9.1)
Marital status (n, %)
Married/cohabiting 80 (60.6) 84 (63.6)
Live alone 49 (37.1) 45 (34.1)
Widowed 3(2.3) 3(2.3)
AUDIT risk-level (n, %)
<15 19 (14.4) 26(19.7)
16-19 22(16.7) 31(23.5)
20-40 91 (68.9) 75 (56.8)
Weekly alcohol 263.77 (137.09) 284.45 (184.89)
consumption (g)
[mean (SD)]
Heavy drinking days 10.96 (7.45) 10.89 (8.38)
per month
[mean (SD)]
Alcohol-free days 9.86 (7.51) 9.41 (7.25)
per month
[mean (SD)]
ICD-10 criteria 4,03 (0.99) 4.32(1.07)
dependence
[mean (SD)]
AUDIT total score 21.17 (5.07) 21.00 (5.64)
[mean (SD)]
HADS scale anxiety 10.40 (3.37) 9.79 (3.20)
[mean (SD)]
HADS scale depression 6.12 (3.68) 5.57 (3.65)
[mean(SD)]
Equation 5D 5 L VAS 62.89 (20.18) 65.43 (20.68)
[mean (SD)]

PEth [mean (SD)]
GGT [mean (SD)]
AST [mean (SD)]
ALT [mean (SD)]

0.65(1.03)n =93 0.58 (0.68) n = 100

0.68(0.75)n = 95 0.62(0.93)n =100
( 0.49 (0.28) n = 102
( (

0.49 (0.25)n =95
0.50(0.30) n = 95 0.46(0.28)n =101

Abbreviations: ALT = alanine amino transferase; AST = aspartate amino
transferase; AUDIT = Alcohol Use Disorders Identification Test; EQ-5D-

5L = EuroQol-5 dimension; GGT = gamma-glutamyl transferase;

HADS = Hospital Anxiety and Depression Scale; iCBT = internet-based
cognitive behavioral therapy; ICD = International Classification of Disease;
Peth = phosphatidylethanol; TAU = treatment-as-usual.

expectation of within-site clustering of outcomes. Congruently,
preliminary analyses revealed no evidence of such clustering effects,
and a study site parameter was therefore not included in the final
models.

Secondary outcome analysis

Regarding the secondary outcomes, there was a reduction in all symp-
tom scores in both groups at the 3- and 12-month follow-ups com-
pared with baseline. The results from the ITT analysis showed no
significant differences between the groups in any of the secondary
outcomes at the 3- and 12-month follow-ups (Table 4).

In the PP analysis on the secondary outcomes, including only
those who completed at least one module of iCBT in the allocated
treatment (n = 102), the results showed a greater increase in number
of alcohol-free days and a decrease in symptoms of depression for the
iCBT+TAU group compared to TAU at the 12-month follow-up
(Tables 3 and 4). The significant between-group differences at
12 months in the PP-analysis remained significant in MNAR (FOCF)
ANCOVA sensitivity analysis (F=5.53, P=0.020) and (F=7.17,
P =0.08).

Treatment utilization

In both study arms, all participants were offered a scheduled appoint-
ment to a GP for feedback on the assessments and biomarkers and to
design a treatment plan. In the iCBT+TAU group, 11 participants
(8.3%) never attended the GP visit compared with 14 participants
(10.3%) in the TAU group (x? = 0.398, P = 0.528). Participants in the
iCBT+TAU group had, on average, as many visits at the primary care
center as the TAU group (3.29 versus 3.55,t = 0.573, P = 0.567).

For participants randomized to iCBT+TAU, the mean number of
assignments completed in iCBT was 4.67 of eight possible completed.
Approximately 36.4% (n = 48) of the participants completed all assign-
ments in iCBT, 40.9% (n = 54) partially completed the assignments
and 22.7% (n = 30) did not log on and start iCBT. Nine of the 30 par-
ticipants who did not start the program were lost to follow-up at
3 months, and 12 of 30 were lost at 12 months.

In both groups, pharmacological treatment was prescribed by the
GPs. In total, 161 participants received prescriptions from their GP,
69 (52%) participants in the iCBT+TAU group and 92 (70%) partici-
pants in the TAU group (x? = 8.42, P = 0.004).

Three participants randomized to iCBT+TAU received additional
alcohol treatment in specialized care during the 12-month course. The
corresponding number randomized to TAU was six. Thus 97%, the
vast majority of participants, did not receive additional specialized

treatment.
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TABLE 2 Primary outcome; estimated means and pointwise between-group differences with 95% Cl for primary outcome at 12-month

follow-up (ITT and PP analysis data set).

iCBT+TAU TAU Difference in drinking quantities P-value Cohen'’s d
ITT (MAR) 133.56 (100.94-166.19) 176.20 (144.04-208.35) 42.64 0.068 0.23
ITT (MNAR) 172.80 (150.00-196.80) 195.60 (171.60-219.60) 22.80 0.205 0.16
PP (MAR) 107.46 (71.17-143.74) 176.00 (144.21-207.80) 68.54 0.010 0.42
PP (MNAR) 153.60 (128.40-178.80) 194.40 (171.60-216.00) 40.80 0.019 0.31

Note: In missing at random (MAR) analyses, the minor difference in estimated (MAR) values of the TAU arm between ITT and PP analyses reflects that

missing data were estimated per model, not per model and arm. Estimated means for the TAU arm from last observation carried forward (LOCF) [missing
not at random (MNAR)] models also differ between ITT and PP, due to covariate adjustment being based on whole-sample mean.
Abbreviations: iCBT = internet-based cognitive behavioral therapy; ITT = intention-to-treat; PP = per-protocol; TAU = treatment-as-usual; Cl = confidence

interval.

Clinical outcomes

Low-risk alcohol consumption according to AUDIT was reported by
58 of 117 (49.6%) of follow-up participants in the iCBT+TAU group
and 62 of 113 (54.9%) in the TAU group at 3 months, with no signifi-
cant differences found between the groups ()(2 =0.646, P = 0.422).
Low-risk alcohol consumption was reported by 52 of 91 (57.1%) in
the iCBT+TAU group and 51 of 89 (57.3%) in the TAU group at
12 months, with no significant differences found between the groups
(x* = 0.0005, P = 0.983).

Satisfaction with treatment

No significant differences in treatment satisfaction as measured with
the CSQ were seen between the groups. Mean total score in the iCBT
+TAU group (n = 118) was 23.0, and the mean score in the TAU group
(n=114) was 21.6 (t = -1.86, P = 0.065).

DISCUSSION

The objective of this study was to investigate if iCBT, when added to
TAU, was more effective than TAU-only in treating alcohol-dependent
patients in primary care. In the ITT analysis, no statistically significant
effect favoring iCBT+TAU was found compared with TAU. The partic-
ipants in the iCBT+TAU group, who completed at least one module of
iCBT in the allocated treatment, continued to reduce their alcohol
consumption from 3 to 12 months significantly more compared with
the TAU group. They also reported a higher number of alcohol-free
days and a greater reduction of symptoms of depression compared
with the TAU group. As a considerable number of the participants
never initiated iCBT, it is difficult to draw conclusions about the rea-
son for the improvement for the completers. Given the ease of admin-
istration of iCBT and that the intervention does not increase the
work-load for the GP, iCBT may be a viable treatment complement to
usual care. This conclusion is based on the fact that time constraints
and perceived lack of competence in managing alcohol problems con-

stitute barriers for treating alcohol dependence in primary care

[15, 57, 58]. In a recent qualitative study, we interviewed GPs
involved in this present study [59]. They believed that iCBT might
facilitate raising questions about alcohol use, and iCBT was viewed as
an attractive treatment option to some patients [59].

Participants in both groups reduced their average weekly consump-
tion and their heavy drinking days at follow-up compared with baseline.
The effect sizes for both groups are in line with previous internet stud-
ies among high consumers in communities and primary care [30, 60]
and also in line with other studies on psychosocial interventions [61].
The main reduction of alcohol consumption occurred during the first
3 months after the start of treatment, with effects of the treatment
sustained at the 12-month follow-up. That treatment effects were
mainly accomplished during the period of active treatment is in line
with previous studies treating alcohol dependence face-to-face in pri-
mary care [62, 63]. Participants who completed the 12-month follow-
up reported a higher average alcohol consumption and more days with
heavy drinking at baseline compared with those lost to follow-up.

Pharmacological treatment was prescribed to a far greater extent
(52% of the participants in the iCBT+TAU group and 70% in the TAU
group) in this study compared with prior studies on alcohol-dependent
patients in primary care [64]. Participating practitioners were offered
a 1-hour training session including information regarding how to pro-
vide feedback on assessments and biomarkers and pharmacotherapy
prior to this study. The short training session seems to have contrib-
uted towards increasing the use of pharmacological treatment com-
pared with prior studies, where training was not provided [64], and is
in line with prior studies where training was provided [21]. The train-
ing may also have contributed to reducing differences in outcome
between study arms, where TAU unintentionally became better-than-
usual treatment in primary care.

The large gap between prevalence and treatment-seeking indicates
that changes in clinical practice are needed to reach alcohol-dependent
people and reduce the morbidity and mortality associated with this dis-
order. As the majority of individuals with alcohol dependence are reluc-
tant to seek treatment in specialized care, but more positive to seeking
treatment in primary care, the results from this study are encouraging
[8, 11]. We see several venues for future research. Given the fairly lim-
ited resources required by the iCBT provided in this study this may be
a feasible and cost-effective treatment, even if the effects compared
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with TAU are similar. Further clinical trials with larger sample sizes
would be one step to increase the evidence base for this treatment.
Another approach would be to investigate if the effects of iCBT are
further strengthened by adding on-line therapist contact, which has
been shown to be associated with larger effects in internet-based
treatments [30]. In a previous published qualitative study based on
interviews with GPs working in the current randomized trial, the GPs
believed that one method to increase patients’ motivation to engage in
iCBT would be to add a chat forum where patients could support each
other [59]. This is also a possible venue for future research. Further,
facilitated access by GPs to iCBT has been evaluated in a project in
Italy [65]. Collaboration with researchers within primary care might be
a way to gain more access to GPs and to increase their motivation to
support patients to initiate iCBT.

Limitations

Outcomes, except biomarkers in blood, were based on self-reported
data. A recent systematic review suggests that inconsistencies
between self-reported consumption and biomarkers occur, yet the
extent was found to differ widely [66]. In the present study it was dif-
ficult to motivate participants to provide blood tests at follow-ups.
This makes it difficult to draw conclusions concerning the biomarkers
and their association to the self-reported data. Another limitation was
that the study was conducted in a large group of socially stable indi-
viduals with moderate dependence seen in primary care. The level of
dependence was similar to a recent Swedish study comparing treat-
ment outcomes in primary care with specialized care but lower than in
regular specialized care, and the results may therefore not be general-
izable to people with more severe alcohol dependence [21]. Further-
more, the participants were self-selected, and the findings are not
generalizable to the untreated population of alcohol-dependent indi-
viduals. Pharmacotherapy was more often prescribed in the TAU
group. Access to iCBT might have had a negative influence on the
willingness to prescribe or to take pharmacotherapy for the partici-
pants in the iCBT+TAU group.

Conclusions

The ITT analysis failed to demonstrate improved outcomes when iCBT
was provided in addition to TAU for alcohol dependence. Greater use
of pharmacotherapy in the TAU group may have confounded this com-
parison. The PP analysis showed that when including only patients
who actually initiated iCBT, the combination of iCBT and TAU resulted
in an additionally reduced alcohol consumption. As a considerable num-
ber of participants randomized to iCBT+TAU never initiated iCBT, it is
difficult to draw firm conclusions about this result.

The participants included in this study had obvious problems with
alcohol and mental health and a majority reduced their alcohol use
considerably, as well as symptoms of dependence, anxiety and

depression at follow-ups.

Access to a treatment method that does not take time or require
expertise might increase the likelihood that questions about alcohol
are asked in primary care and contribute to the development of a
treatment system where primary care is the base of treatment
for AUD.
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