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Summary

Background: In 2012, approximately 3.38 million people in Germany had an alcohol-
related disorder. Internet interventions can help lower alcohol consumption, albeit
with mostly small effect sizes. Itis still unclear whether the effectiveness of pro-
grams aimed at lowering alcohol consumption can be improved by individually
adjusting program content for each participant. We studied the effectiveness of
Vorvida, a new cognitive-behavioral internet intervention with individual adjustment
of content.

Methods: A randomized controlled trial was conducted on 608 adults with problem-
atic alcohol consumption. The primary outcome was self-reported alcohol con-
sumption in the past 30 days (as determined by the Quantity-Frequency-Index, QFI)
and in the past 7 days (using the Timeline Follow-Back method, TFB). The second-
ary outcomes were drinking behavior (binge drinking/drunkenness) and satisfaction
with Vorvida. Data were collected at three time points: at baseline (t0) and three and
six months later (t1, t2). Trial registration: DRKS00006104.

Results: The intention-to-treat (ITT) analysis revealed significant differences be-
tween groups at time t1 with respect to alcohol consumption (QFI: d = 0.28; TFB:

d =0.42), binge drinking (d = 0.87), and drunkenness (d = 0.39). Satisfaction with
the intervention was high (27.4 [standard deviation, SD: 5.3] out of 32 points). All
effects persisted, or were stronger, at time t2. Alcohol consumption, as measured by
the QFI, declined over the interval from t0 to t2 in both groups: from 63.69 g/day
(SD: 61.4) to 32.67 g/day (SD: 39.78) in the intervention group, and from

61.64 g/day (SD: 58.84) to 43.75g/day (SD: 43.68) in the control group.

Conclusion: Vorvida was found to be effective in persons with risky, problematic
alcohol consumption. Further studies should determine which elements of the pro-
gram contribute most to effectiveness in routine clinical practice, and what long-term
effects can be achieved.
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problem associated with severe harms (1, 2).

Approximately 3.38 million Germans met the
diagnostic criteria for an alcohol-related disorder (harm-
ful use: 1.61 million; dependence: 1.77 million) in 2012
(3) and about 7.8 million showed risky alcohol consump-
tion in 2014 (4). In 2016, a diagnosis of alcohol-related
disorders (ICD-10, F10) was the second most common
diagnosis in hospitals, with 74 000 related deaths per year
(5, 6). Germany’s Federal Centre for Health Education
(Bundeszentrale fiir gesundheitliche Aufkldrung; BZgA)
defines the limits for low-risk alcohol consumption at a
pure alcohol level of 12g per day for women and 24g per
day for men (7).

Internet interventions have become a promising
approach to reduce treatment barriers (8). Systematic
reviews and meta-analyses (9-11) reported that such
interventions are generally effective in reducing alco-
hol consumption, albeit with mostly small effect
sizes. However, few of the interventions examined in
recent meta-analyses automatically custom-tailor the
program content to match individual user needs or
preferences (12), even though such tailoring may
increase engagement and boost effectiveness (12—14).
However, the advantages of custom-tailoring remain
unclear, as some recent studies have failed to find
consistent advantages of tailored over non-tailored
interventions (15), and some have found equivalence
(16).

Moreover, Internet interventions generally differ
substantially in their content, depth, delivery method,
safety, and effectiveness, which justifies efforts to
examine specific interventions separately rather than
assume equivalence among them (17).

The aim of this study was to test the effectiveness
of Vorvida, a new, German Internet intervention based
on cognitive behavioural therapy (CBT) methods,
which automatically tailors content to match individ-
ual user characteristics. We aimed to test this inter-
vention against a care as usual/waiting list (CAU/
WL) condition because, following the logic of
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pragmatic randomized controlled trials (RCTs) (18),
such a comparison can show how the intervention
fares when used adjunctively to highly heterogeneous
usual care conditions.

Methods
See eMethods and the study protocol (19) for detailed
information.

Study design

A parallel-group pragmatic RCT was conducted. Par-
ticipants were randomized after completing the base-
line questionnaire (t0) with a ratio of 1:1 to one of the
two arms. Data were collected at three time points: at
baseline (t0) and three and six months later (t1, t2).
Immediately after randomization, the intervention
group (IG) received access to Vorvida for 180 days.
The control group (CG; respectively CAU/WL)
received access 6 months after completing the t2
questionnaire. Vorvida targets adults with problematic
alcohol consumption. It does not require human
guidance or support.

Procedure
We recruited online and offline. Inclusion criteria:
® Age > 18 years
® An average consumption of >12/24g (women/
men) of pure alcohol per day) and/or an AUDIT-C
score > 3 (indicating unhealthy alcohol use) (20),
® Informed consent.

Measures

Primary outcomes

The Quantity-Frequency-Index (QFI) and Timeline-
Follow-Back (TFB) (21-23) were used to determine
average daily consumption of grams of pure alcohol.
Both are self-report measures that estimate alcohol con-
sumption based on recalling which beverages were
consumed during the past 30 days (QFI) and the past
7 days (TFB), respectively.

Secondary outcomes
Drinking behavior was assessed with two items:
® Binge drinking (On how many days did you drink
five or more drinks on one occasion, regardless of
whether this was beer, wine/sparkling wine,
spirits, or mixed drinks/cocktails containing
alcohol?)
® Drunkenness (On how many days within the past
30 days did you feel drunk (e.g. unsteady on the
feet, blurred vision, unclear speech?) (24).
Satisfaction with Vorvida was assessed for the IG
with the Patient satisfaction questionnaire (ZUF-8)
(25).

Sociodemographic data
These included, among others:
® Age
® Sex
® Job status

® Information about the use of other treatments

© Timepoint (age) when at least one glass of alcohol
was first consumed

o Start of regular alcohol consumption (22).

Data analysis

An intention-to-treat (ITT) analysis of primary data
was conducted on all available data from all
randomized participants. Multiple imputation was used
to replace missing values. ANCOVAs (analyses of
covariance) were conducted at tl and t2 for primary
outcomes (QFI, TFB) and secondary outcomes (binge
drinking, drunkenness), controlling for the correspond-
ing outcome at baseline (t0). Sensitivity analyses with
complete cases were conducted. The mean alcohol con-
sumption without controlling for baseline consumption
as well as the number of participants who showed low-
risk drinking behavior were calculated for both groups
at all time points.

For satisfaction with the intervention (ZUF-8),
means and standard deviations were calculated.
Descriptive statistics on intervention usage time are
reported.

Ethics approval

The study was conducted in compliance with the
Declaration of Helsinki (26). Approval was obtained
from the Ethics Committee of the Hamburg State
Chamber of Physicians (reference number: PV4802).

Results

Participants

The trial flow of this study is shown in the Figure. The
results are reported in accordance with the CONSORT-
EHEALTH statement (CONSORT, Consolidated Stan-
dards of Reporting Trials). 1034 individuals were
screened for inclusion and exclusion criteria. Of these,
290 were excluded for reasons shown in the Figure,
and 136 persons did not reply to the invitation to com-
plete t0. N =608 participants were thus included and
randomized to the IG (n=306) or the CG (n=302)
after t0. The drop-out rate (non-completion of question-
naires) between randomization (t0) and t1 was 25% (t1:
N =458) and 7% from tl to t2 (t2: N = 425), resulting
in a drop-out rate of 30% from t0 to t2. Dropout was
higher in IG (37% at t2) than in CG (23% at t2). Seven
participants contacted us between t0 and tl because
they wanted to withdraw from the study. Other reasons
for drop-out are unknown. No significant differences
were observed between IG and CG in sociodemo-
graphic data or alcohol consumption at t0 (eTable 1).

ITT analyses for primary and secondary outcomes

For primary outcomes, significant differences in alco-
hol consumption were observed at t1 with small to
medium effects of d=0.278 for QFI (controlling for
baseline consumption: average alcohol consumption
was 40.8 g/day for IG; 56.8 g/day for CG) and
d=0.419 for TFB (34.3 g/day for IG; 43.7 g/day for
CQG). These effects were slightly larger at t2 (Table 1).
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Participation in screening
n=1034

n =290
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*Exclusion criteria:
1. Age <18 years (n = 14)

2. An average consumption of <24/12g
(men/women) of pure alcohol per day

(n=131)
3. AUDIT-C score <3 (n = 0)

Drop-out after inclusion
without replying to

t0 baseline assessment
n =744

tendencies (n = 7)

baseline questionnaire (t0)
n=136

Randomized and analyzed
inITT
n =608

{

Y

Y

Intervention group

CAU/WL control group

4. Presence of suicidal ideation and/or

5. No informed consent (n = 132)

6. Other technical reasons (e.g. e-mail
address not reachable) (n = 6)

Drop-out after t0
n=52(17%)

* n =306 n =302
Drop-out after t0
3 months n = 98 (32%)
L t1 assessment t1 assessment
* Drop-out after t1 n =208 n =250
3 months n =16 (8%)
{ (n'=114 [37%] since t0)

t2 assessment and
analyzed in CC
n=192

Dropout after t1
n=17 (7%)
(n=69[23%)
since t0)

t2 assessment and
analyzed in CC
n=233

CONSORT flowchart for the study—inclusion, allocation, follow-up, and analysis
AUDIT-C, Alcohol Use Disorders Identification Test-Consumption; CAU/WL, care as usual/waiting list; CC, complete cases analysis; ITT, intention-to-treat analysis; t0,

t1, 12, measurement timepoints after 0, 3, and 6 months

When not controlling for baseline levels, daily
average alcohol consumption in grams decreased in
the IG from a mean (M)=63.69 (SD=061.84) at
baseline to M =32.67 (SD =39.78) at t2 (assessed
with QFI). The TFB estimate of daily alcohol con-
sumption showed a similar decrease from M = 52.91
(SD =56.68) at baseline to M =26.53 (SD = 24.09)
at t2 (Table 2). This reduction in drinking was also re-
flected in an increasing proportion of low risk drink-
ing behavior in the IG over time. According to the
QFI, for example, 7.5% of participants in the IG
showed low risk drinking behavior at baseline, com-
pared to 20.9% at t1 and to 38.9% at t2. Similarly, on
the TFB, low risk drinking among IG participants in-
creased from 12.4% at baseline to 24.8% at tl and
41.8% at t2. Among CG participants, by contrast, low
risk drinking estimates remained relatively stable
over time (7able 3).

For the secondary outcome, drinking behavior,
we found a large effect at t1 for binge drinking,
d=0.873 (8.1 days within the last 30 days for IG
and 14.6 days for CG, when controlling for base-
line) and a small to medium effect for drunkenness,
d =0.392 (2.9 days within the past 30 days for IG
and 4.6 days for CG). These effects were even
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larger at t2 (Table 1). Complete case analyses
showed similar results with slightly larger effect
sizes (eTable 2).

Descriptive statistics on secondary outcomes

Results of the ZUF-8 analyses showed a high level of
satisfaction with Vorvida (M =27.4; SD=5.3) at tl
and t2 (M = 28.2; SD = 5.4). Both means were close to
the possible maximum of 32 points (Table 4). At t2,
about 94% of the participants reported they would rec-
ommend the program to a friend, 90% agreed that this
had been the type of treatment they had wanted, 92%
reported they would use Vorvida again (eTable 3). The
mean total usage time of Vorvida was almost four hours
at t1, and slightly above four hours at t2 (eZTable 4).

Discussion

This RCT showed statistically significant effects on the
primary and secondary outcomes in favor of the IG.
These effects were in the small to medium range at t1
and medium to large range at t2 (across primary and
secondary outcomes, average d=0.49 at tl and
d=0.75 at t2). Participants in the IG decreased their
daily alcohol consumption from t0 to t2 by about
31.02 g, compared to a reduction of only 17.89 g for
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TABLE 1

Results ANCOVA for intention-to-treat analyses (ITT) for t1 and t2
CAU/WL: mM (SE) | F value Significance
(degrees of freedom)
Primary outcomes
QFI (amount of alcohol in gram per | 40.8 (3.3) 56.8 (3.3) F(1. 606) = 11.608 0.001 0.278
day over the past 30 days) t1
QFIt2 32.3(2.1) 44.1(2.1) F(1. 606) = 15.966 <0.001 0.327
TFB (amount of alcohol in gram per | 34.3 (1.3) 437 (1.3) F(1. 606) = 26.664 <0.001 0.419
day over the past 7 days) t1
TFB 2 25.7 (1.5) 38.6 (1.4) F(1. 606) = 44.369 <0.001 0.540
Secondary outcomes
Days of Binge Drinking within the 8.1(0.4) 14.6 (0.4) F(1. 606) = 114.387 <0.001 0.873
past 30 days t1
Binge drinking t2 46(0.4) 14.5(0.4) F(1.606) = 297.033 <0.001 1.400
Days of drunkenness within the past| 2.9 (0.2) 4.6(0.2) F(1.606) = 23.208 <0.001 0.392
30 days
Drunkenness t2 1.5(0.2) 44(0.2) F(1. 606) = 83.469 <0.001 0.742

ANCOVA, analysis of covariance; CAU/WL, care as usual/waiting list; IG = intervention group; mM, marginal mean; QFI, Quantity-Frequency Index;
SE, standard error; TFB, Timeline Follow-Back method; t1 and t2, measurement timepoints after 3 and 6 months

CG participants (assessed with QFI, Table 2). 1G
participants reported drinking an average of 29.6 g of
alcohol per day at t2, compared to 40.7 g per day
among CG participants (average QFI and TFB, Table
2). Furthermore, IG participants reported an average of
10 fewer binge drinking days per month (IG: 4.6 days),
compared to CG participants (CG: 14.5 days) at t2.
Thus, whereas CG participants continued to binge
drink about every other day at t2, this had reduced to
less than two days per week, on average, among those
who had used the intervention. IG participants’ satis-
faction with the intervention was also very high. With
25% attrition between t0 and t1 and 7% from t1 to t2,
dropout rates were less than ideal in this study, and
reasons for drop-out were unfortunately not assessed in
this study. However, these drop-out rates are
comparable to similar trials (26).

Our results are in line with similar RCTs, given that
meta-analyses have generally shown small but sig-
nificant average effect sizes of Internet interventions
on alcohol consumption reduction (9, 27). A recent
review of several systematic reviews noted that, on
average, computer-based alcohol interventions
achieved reductions in weekly alcohol consumption
of up to 2.5 standard European units (9). In this trial,
IG participants reported drinking about one unit less
per day at t2, compared to CG participants. Thus, they
reported drinking about 7 fewer units per week, on
average, which exceeds the average Internet interven-
tion effect of 2-3 units less per week reported in
recent reviews (9). However, the robustness of this
finding requires replication, and it must be kept in
mind that despite this substantial reduction, daily self-
reported consumption still remained slightly above

recommended limits (28). Thus, IG participants
appeared to move, on average, from a pattern of
clearly harmful drinking to one of risky drinking.
Further research will be required to clarify the mech-
anisms explaining why or how the observed effects
unfold.

Limitations

Firstly, no face-to-face diagnostic interviews were
administered, and an online self-report screening
questionnaire served as the only basis for inclusion or
exclusion. Face-to-face contacts or guidance in the
form of regular feedback, explanations, motivation, and
reminders (27, 29, 30) may boost the effects achieved
by Internet interventions, but such contacts make it
difficult to disentangle whether observed effects can be
attributed to the automated intervention or human sup-
port.

A second limitation concerns the use of self-
reported outcome measures. However, studies
suggest that self-report assessments in alcohol
research are reliable and valid, particularly the
quantity—frequency measures we used (31).

A third limitation concerns the representativeness
of our sample and, therefore, the generalizability of
our findings. That is, participants in this trial were
relatively highly educated and most were working.
Therefore, these results may be generalizable
primarily to at-risk adult drinkers who can function
reasonably well on the job, who have access to the In-
ternet, and who are sufficiently motivated to engage
with an Internet intervention. It would be fair to con-
clude, then, that this subgroup of at-risk drinkers
would be the appropriate target audience for Vorvida,
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not necessarily the entire population of at-risk
drinkers.

A fourth limitation concerns the fact that no active
control group was included. However, pragmatic
RCTs aim to examine intervention effects in routine
real-world settings, and including an active control
condition would have complicated interpretability be-
cause such an intervention would, by definition, not
be available in routine settings, and it might have
exerted effects on drinking reduction (or increases in
drinking) that could have introduced additional biases
(e.g., placebo or nocebo effects). Comparing a
psychological treatment with a “psychological place-
bo” also introduces conceptual problems because,
unlike medication, psychological interventions ac-
tively use procedures such as providing a credible
rationale and creating positive expectancies (32).
Thus, it is inherently difficult to construct a “placebo
psychological intervention” that, on the one hand, is
perceived as credible and likely to produce clinical
improvements but, on the other hand, does not con-
tain any “active treatment ingredients”. Nevertheless,
future replications in which Vorvida is compared to
other active treatments could clarify how this pro-
gram fares in the comparison to other interventions.

The fifth limitation to be named is the fact that the
dropout rates were different: in the IG, more drop-
outs (37.3%) were observed than in the CG (22.8%).
However, other online-trials have also reported higher
drop-out rates in the IGs (33, 34). The reasons for
these differing drop-out rates remain unclear, and we
can only speculate that the higher dropout rates might
be related to the burden of using an Internet interven-
tion or to the fact that IG participants had already
received the purported benefit of the study (the inter-
vention) by the time of post-assessment. If they no
longer anticipated further benefits, motivation to
complete online questionnaires might have waned,
whereas receiving the anticipated benefit may have
functioned as an incentive for continued participation
among CG participants. Further research is needed,
however, to understand the reasons for discontinu-
ation among IG and CG participants.

A final limitation concerns the fact that no long-
term follow-up data were collected; therefore, the
stability of intervention effects beyond six months
remains unclear.

Conclusion

The results of this study show that Vorvida was effec-
tive in terms of its capacity to facilitate reduction of al-
cohol consumption among adult problem drinkers.
Further research is required to replicate these findings
with objective measures of alcohol consumption and
more active control groups; to examine mediators,
moderators, and long-term intervention effects in
routine care settings; and to examine whether certain
program elements are more effective than others. Rea-
sonable next steps might include the implementation of
Vorvida in inpatient and outpatient care settings and
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TABLE 2

Means of average daily alcohol consumption according to self-report
measures

IR R
-nnnnnn

IG (M) 6369 | 4120 | 3267 | 5291 | 3617 | 2653
(SD) (61.84) | (44.59) | (39.78) | (56.68) | (38.45) | (24.0)
CAUWL (M) = 6164 | 5630 | 4375 & 4682 | 4175 | 3773
(SD) (58.84) | (78.28) | (4368) = (41.18) | (3755) | (31.12)

CAU/WL, care as usual/waiting list; IG, intervention group; M, mean;
QFI, Quantity-Frequency Index; SD, standard deviation; TFB, Timeline Follow-Back method;
10, t1, t2, measurement timepoints at 0, 3, and 6 months

TABLE 3
Number of participants with low risk drinking behavior according to self-
report measures*
-“
IG (n) 23 64 119 38 76 128
(%) (7.5%) | (20.9%) | (38.9%) | (12.4%) | (24.8%) | (41.8%)
CAUML (n) 25 46 56 50 51 56
(%) (8.3%) | (15.2%) | (18.5%) | (16.6%) | (16.9%) | (18.5%)

*Based on a daily limit of 12 g of pure alcohol in women and 24 g in men;
CAUIWL, care as usual/waiting list; IG, intervention group; QFI, Quantity-Frequency Index;
TFB, Timeline Follow-Back method; t0, t1,. t2, measurement timepoints after 0, 3, and 6 months

TABLE 4

Results of the patient satisfaction questionnaire (ZUF-8) for IG at t1 and t2

t1 274
2 | 28.2 |

53
54 |

204
187

Possible min score is 8, possible max score is 32. The items of the ZUF-8 have four response options
ranging from 1 (= low satisfaction) to 4 (=very high satisfaction).

IG, intervention group; t1,. t2, measurement timepoints after 3, and 6 months; M, mean; n, number of
participants; SD, standard deviation
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Key messages

® Internet interventions may complement traditional treatment options and reach previously untreated patients with risky or harmful

alcohol consumption.

® The German Vorvida Internet intervention addresses adult problem drinkers using dialogue-based tailoring and cognitive behav-

ioral therapy techniques.

® The RCT on the effectiveness of Vorvida showed a statistically significant and clinically meaningful reduction in alcohol consump-
tion for the intervention group, who accessed the program for 180 days, vs. a control/waiting list group with delayed access.

® The results showed that intervention group participants, compared to control group participants, reported drinking about one
standard unit alcohol (11.1 g) less per day after 180 days, and 10 fewer binge drinking days per month.

® Further research is needed to replicate these findings and examine long-term intervention effects; ideally, such studies should
employ active control groups and objective measures of alcohol consumption.

wider dissemination among at-risk groups and in the
general population.

In summary, our findings suggest that Vorvida is a
scalable and effective intervention that could augment
existing treatment options as well as help reduce the
treatment gap for alcohol-related disorders.
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CLINICAL SNAPS

Bullous Contact Dermatitis Following a Henna Tattoo—an Unwanted Vacation Souvenir

A 17-year-old woman presented with firm,
fiercely itching blisters on her fingers and
the back of her hand. About 2 weeks
beforehand, she had been tattooed with
henna while on vacation. In contrast to con-
ventional permanent tattoos, the skin is not
penetrated; the henna dye is just painted on
and fades in the course of time. Henna
tattoos are popular as a vacation souvenir,
particularly among the young. Allergic reac-
tions to pure henna are rare; however, the
strongly allergenic substance paraphenyl-
enediamine (PPD) is often added to make
the color more intense and to accelerate the
drying process. Once someone has been
sensitized, they may have severe allergic
reactions to the slightest amount of PPD for
the rest of their lives, making it essential to
avoid contact. That is far from easy, as PPD
may be a constituent of hair colorants, cosmetics, textiles, plastics, and many other products. In an epicutaneous test after 72 h, our patient
showed a triple-positive reaction to PPD. The skin returned to normal after aspiration of the blisters and topical application of high-potency
glucocorticoids.

Dr. med. Ana Paula Freitag, Dr. med. Bijan Koushk Jalali, Prof. Dr. med. Alexander Kreuter, Klinik fiir Dermatologie, Venerologie und Allergologie,
Helios St. Elisabeth Krankenhaus Oberhausen, Universitat Witten-Herdecke, a.kreuter@derma.de

Conflict of interest statement: The authors declare that no conflict of interest exists.
Translated from the original German by David Roseveare

Cite this as: Freitag AP, Koushk Jalali B, Kreuter A: Bullous contact dermatitis following a henna tattoo—an unwanted vacation souvenir.
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Design

A secure online survey service (el) was used to collect
data at three timepoints between March 26, 2015, and
March 19, 2017: baseline assessment (t0); three months
(t1); and six months (t2). The primary outcome
timepoint was defined as t1. As a pragmatic RCT, par-
ticipants in both groups were allowed to use any other
treatments available in usual, routine care (hence:
CAU, care as usual), but those in the control condition
were informed that they could access the program only
after six months’ delay (hence: CAU/WL, care as usual/
waiting list).

Randomization

A centralized, software-driven, computerized, simple
randomization procedure was used, so that random-
ization could not be subverted by the team of
researchers and concealed allocation was ensured. To
check for successful randomization, independent t-tests
for items measured on interval scales (age; outcome
questionnaires at t0) were conducted. For items
measured on nominal scales (e.g. sex; relationship
status), chi-square tests were calculated.

Intervention Vorvida

Vorvida is an Internet-based intervention based pri-
marily on principles and techniques used in cognitive
behavioral therapy (CBT). A detailed description has
been published in the trial protocol (19); further details
are available upon request from one of the authors
(BM):

® Vorvida was designed for people aged 18 or older
who consider their own alcohol consumption pat-
terns to be problematic and are seeking help on the
Internet. It is intended for those with harmful and
hazardous alcohol consumption patterns as well as
alcohol dependence.

® Vorvida can be accessed via standard Internet
browsers on any desktop, laptop or mobile com-
puter, including smartphones. Font and image
sizes adjust automatically to different screen sizes
(responsive design).

® Access is provided for 180 days after initial
registration with a personal access code. Once
registered, users can engage with the program at
their own speed without the need of following a
predetermined schedule.

o It is recommended that users interact with the
program for approximately two hours per week, to
ensure sufficient exposure to the content but also
allow enough time to apply techniques “offline” in
relevant circumstances.

e Users navigate through four CBT modules by
reading brief text passages or listening to audio
recordings and then selecting one of several
predetermined response options. Thus, the pro-
gram interacts as an “expert” with the user, and a
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P penii © & Thomas ~

VORVI/DA

Willkommen beim ersten vorvida-Gespréach, Thomas!

"Trinke ich eigentlich zu viel...?"

Haben Sie sich diese Frage schon einmal gestellt? Oder hat vielleicht jemand
anderes das schon zu lhnen gesagt?

Wenn Sie den Eindruck haben, dass Sie Ihren Alkoholkonsum reduzieren méchten,
kann ich Ihnen dabei helfen, das zu schaffen.

® | Herzlich willkommen! vorvida stellt sich vor (00:55 min)

Ich habe ein Audio vorbereitet, in dem ich dieses Programm vorstelle. Héren Sie
gerne rein, wenn Sie wollen,

Im Laufe unseres Programms werde ich lhnen immer wieder Audios und Ubungen zum
Download anbieten. Sie finden das Material auch im Mend unter Ubungsmaterial.

& Ja, zu viel zu trinken ist genau mein Problem.

~—

English translation:

Welcome to the first Vorvida chat, Thomas!

IMAGE

“Might | be drinking too much ...?"

Have you ever wondered this question yourself? Or has someone else said something along
those lines to you?

If you would like to reduce your alcohol intake, | can help you achieve this goal.

AUDIO RECORDING: Welcome! Vorvida introduces itself (00:55 min)

I've prepared an audio recording in which | introduce this program. Check it out, if you like!
Over the course of this program | will offer you a number of audio recordings and exercises
that you can download. You will also find the material in the menu under exercise material.
RESPONSE OPTIONS:

e Yes, drinking too much is exactly my problem.

e |'m not sure if alcohol is a problem for me...

e Drinking too much? | don’t think that's a problem for me.
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VORVIDA ¥ Mend ~ & Thomas ™

Trifft man auf einen Ausldser, der den Wunsch nach Alkohol in entstehen ldsst,
passiert noch etwas: Die Gedanken verindern sich.

Hierzu wieder ein Beispiel:

Alexander hat sich vorgenommen, weniger zu trinken. Dazu hat ihm auch sein
Arzt nach der letzten Untersuchung geraten. Sein Vorsatz lautet: “Ich trinke so
lange nicht mehr, bis meine Leberwerte wieder in Ordnung sind.”

Ein paar Tage spéter ist Alexander auf einer Geburtstagsparty eingeladen. Er denkt:
"Eine gute Gelegenheit, meinen Vorsatz mal auf die Probe zu stellen: Ich trinke
alkoholfreie Cocktails!” Auf der Party trifft er allerdings eine gute Freundin, die er
schon lange nicht mehr gesehen hat. Sie strahlt ihn an und reicht ihm ein Glas:
“Wie schén dich zu sehen! Darauf miissen wir anstoBen!” Alexander denkt: "Kann
ich jetzt wirklich nein sagen...?" Seine Vorsatze sind dahin.

Kennen Sie das vielleicht von sich selbst, Thomas? Dass Sie sich
trotz eines festen guten Vorsatzes dann doch anders verhalten?

& Ab und zu ist das so bei mir.

English translation:

If you encounter a trigger that stirs up the craving for alcohol, something else happens: Your
thoughts change.

Here’s another example for this:

Alexander has committed to the goal of drinking less. His doctor has also advised him to do so
after the last examination. His goal is: “l won’t drink again until my liver values are okay again."
IMAGE

Afew days later, Alexander is invited to a birthday party. He thinks: “This is a good opportunity
to put my intentions to the test: I'll drink only non-alcoholic cocktails!” At the party, however, he
meets a good friend, whom he hasn't seen in a long time. She smiles at him and hands him a
glass: “How nice to see you, let's drink to that!” Alexander thinks, “Can | really say no now...?”
His intentions are all but gone.

Do you recognize similar situations from your own life, Thomas? Have there been times when
you were firmly committed to something but then acted otherwise?

RESPONSE OPTIONS:

e Yes, | know that only too well!

o Now and then it's like that with me.

e No, | don’t know that from myself.

“simulated dialogue” emerges, which differs for
every user.

® Vorvida was developed by GAIA AG employing
the broca software, which has been used to
develop several other Internet interventions that
have been tested in RCTs (e.g., deprexis, velibra)
(e2, e3). This software employs a rule-based
artificial intelligence (AI) approach in order to
custom-tailor information to match individual
needs and preferences that users indicate by
selecting specific responses.

o Different behavior change techniques are
employed, including procedures gleaned from
motivational interviewing (e.g., decisional bal-
ance), goal setting, self-monitoring of symptoms
with questionnaires, cognitive and behavioral
strategies for handling alcohol cues, craving and
risk situations. Further, cognitive restructuring,
mindfulness-based methods, mental imagery and
homework exercises are used.

® The program is organized into four modules: The
first module focuses on clarifying change
motivation (e.g., exploration of the perceived
advantages and disadvantages of drinking) and
education about the harmful consequences of
alcohol abuse. Moreover, realistic goal setting (e.g.
reduction of consumption or abstinence) is
discussed in this first module. The second module
focuses on coping with alcohol craving (e.g.
identification of trigger cues and mindfulness-
based methods for handling craving (e.g., “urge
surfing”), as well as cognitive reframing tech-
niques. The third module focuses on coping with
risk situations (e.g. distraction techniques, imagi-
native cue exposure, problem-solving techniques).
The fourth module focuses on dealing with slips
and relapses and summarizes the content of pre-
vious modules.

® Two short questionnaires are embedded within the
program, and users are encouraged to respond to
these regularly (self-monitoring): (1) a “mood-
check” (affective checklist) and (2) a weekly
alcohol consumption check.

® The program is also flanked by brief daily text
messages, which are intended to remind users of
program content and encourage them to use it
regularly.

Recruitment
Participants were recruited via:

e Care providers (e.g. outpatient centers,
information centers, family doctor’s offices) in
northern Germany

® German online and offline media (Internet self-
help forums, newspaper advertisements, e-mental
health portals)

To obtain detailed information, potential partici-

pants were directed to a study website.
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Inclusion and exclusion criteria (extension)
No diagnostic criteria for harmful alcohol use (F10.1)
and alcohol dependence (F10.2) according to the
ICD-10 (e4) were applied since no face-to-face clinical
interviews were conducted and inclusion was only
based on online self-reports. We cannot control for the
necessary criteria for these diagnoses and focused on
self-reported alcohol consumption only. Participants
with suicidal ideation or intent were excluded from par-
ticipation. Suicidal ideation or intent was assessed with
the fourth item of the Suicidal Suicide Behaviors
Questionnaire—Revised (SBQ-R) that evaluates self-
reported likelihood of suicidal behavior in the future (e5).
Other reasons for exclusion were technical reasons
(e.g. e-mail address not reachable).

Power calculation

The sample size was estimated using the Gpower
v.3.0.5 software (e6). The calculation is based on the
primary outcome (alcohol consumption). To detect ef-
fect sizes of d=0.28 (an effect derived from a meta-
analysis of self-guided Internet interventions [e7]),
with a power of 0.80 and a significance level of 0.05 in
the comparison between the IG with the CG, a target
sample size of N =404 (n = 202 per group) was
needed.

Missing data for the intention-to-treat analysis
Missing data were imputed with multiple imputation
(100 imputations) based on sociodemographic data and
available outcomes. The 100 different imputation data
sets were merged into one pooled data set. Three out-
liers in the QFT at t0 were deleted and imputed as they
indicated an unrealistically high alcohol consumption
(more than 800g per day).

Statistical analyses

ANCOVAs were conducted, with the corresponding
outcome at tl (or t2 respectively) as a dependent
variable, group as an independent variable, and the cor-
responding outcome at t0 as a covariate.

Bonferroni correction was used to correct for
multiple testing. The effect size was estimated using
partial eta squared. For better comparison it was then
converted into Cohen’s d with the formula

d=2x J.'_I:, (e8). For sensitivity analyses, to check for
robustness of the effects, the same ANCOVAs were
conducted on complete cases.

In addition, descriptive statistics on intervention
usage time are reported. Multiple imputation and all
analyses were carried out with PASW Statistics 18.
Blinding of the outcome assessors was not imple-
mented.
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eTABLE 1

Sample characteristics at baseline. Tests for differences between 1G und CAU/WL (x? tests for items with nominal scale, t tests for items with
interval scale)
Variable 1G (n, %) CAU/WL (n, %) X test (df, x> value) | Significance
(N= 306) (N=302) (p value)
Male = 136 (44%) Male = 153 (51%) X2(1)=2.235 0.135
Female = 170 (56%) Female = 149 (49%)
Highest school education General higher Education Entrance General higher Education Entrance ¥3(1)=3.703 0.054
Qualification (Abitur) = 116 (41.4%) Qualification (Abitur) = 142 (49.5%)
Secondary school certificate Secondary school certificate
(Realschule) = 164 (53.6%) (Realschule) = 144 (47.7%)
Other = 26 (5%) Other = 16 (2.8%)
Job qualification Apprenticeship = 203 (66.3%) Apprenticeship = 185 (61.3%) ¥4(3)=6.5 0.090
Academic Studies = 78 (25.5%) Academic Studies = 97 (32.1%)
No qualification = 17 (5.6%) No qualification = 18 (6.0%)
Other = 8 (2.6%) Other =2 (0.7%)
Job status Workmg*1 =236 (77.1%) Working =239 (79.1%) X4(2) =0.892 0.640
Learning*? = 15 (4.9%) Learning = 20 (6.6%)
Not working =45 (14.7%) Not working = 41 (13.6%)
Other =10 (3.3%) Other =2 (0.7%)
Relationship status Relationship yes = 128 (41.8%) Relationship yes = 132 (43.7%) ¥3(1)=0.187 0.665
Relationship no =178 (58.2%) Relationship no = 170 (56.3%)
Children (at least 1) Children yes = 92 (30.1%) Children yes =95 (31.5%) X4(1)=0.119 0.730
Children no = 214 (69.9%) Children no = 207 (68.5%)
Use of help system because of | Treatment yes*® = 39 (12.8%) Treatment yes = 51 (16.9%) ¥3(1) =2.068 0.150
alcohol consumption Treatment no*® = 267 (87.2%) Treatment no = 251 (83.1%)
Variable CAU/WL (M, SD) t test (df, t value) Significance
(p value)
Age 40.4 (11.2) 40.7 (12.1) t(607) = 0.410 0.682
Age—first time drinking of an 15.04 (3.23) 14.94 (2.13) t(607) = 0.475 0.635
alcoholic beverage
Age—starting regular alcohol 17.50 (4.21) 17.51 (4.05) t(607) = 0.005 0.996
consumption (min. 1 time per
month)
Primary outcomes
QFI (amount of alcohol in gram | 63.69 (61.84) 61.64 (58.84) t(606) = -0.348 0.728
over the past 30 days)
TFB (amount of alcohol in gram| 52.91 (56.68) 46.82 (41.18) t(606) = -1.514 0.131
over the past 7 days)
Secondary outcomes
Days of Binge Drinking within | 16.79 (11.45) 15.27 (11.72) t(599) = -1.605 0.109
the past 30 days
Days of drunkenness within the | 4.42 (5.15) 4.09 (4.67) t(599) = -0.831 0.406
past 30 days

*" Working—in job, apprenticeship or traineeship

*2 | eamning—students in the university or school

*¥ Treatment includes: general practitioner, psychiatrist/neurologist, psychologist/psychotherapist, other medical specialists, traditional healer, self-help group, hospital detoxification, hospital
rehabilitation, ambulant drug addiction counseling, support by friends/partner/family, other

CAU/WL, care as usual/waiting list; df, degrees of freedom; IG, intervention group; M, mean; QFI, Quantity-Frequency Index; SD, standard deviation; TFB, Timeline Follow-Back method
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eTABLE 2

Results of ANCOVA for complete cases (sensitivity analysis) for t1 and t2
IG: mM (SE) | CAU/WL: mM (SE) | F value (degrees of Significance | Cohen’s d
freedom)
Primary outcomes
QFI (amount of alcohol in gram 30.5(4.5) 59.8 (4.1) F(1.422) = 22.903 <0.001 0.468
per day over the past 30 days) t1
QFI 2 24.6 (2.6) 46.1(2.3) F(1.422) = 37.782 <0.001 0.598
TFB (amount of alcohol in gram | 30.2 (1.7) 429 (1.5) F(1.422) =31.138 <0.001 0.544
per day over the past 7 days) t1
TFB 2 21.5(2.0) 394 (1.8) F(1.422) = 45.102 <0.001 0.655
Secondary outcomes
Days of binge drinking within the | 9.5 (0.6) 17.0 (0.6) F(1.418) = 80.264 <0.001 0.876
past 30 days t1
Binge drinking t2 5.3(0.6) 16.5 (0.5) F(1.419) = 206.617 <0.001 1.407
Days of drunkenness within the 35(0.3) 52(0.3) F(1.418) = 13.497 <0.001 0.358
past 30 days
Drunkenness t2 2.1(0.3) 48(0.3) F(1.419) = 42.223 <0.001 0.637

ANCOVA, analysis of covariance; CAU/WL, care as usual/waiting list; IG, intervention group; mM, marginal mean; QFI, Quantity-Frequency Index;
SE, standard error; TFB, Timeline Follow-Back method; t1 and t2, measurement timepoints after 3 and 6 months

eTABLE 3

Results on satisfaction with Vorvida measured with the patient satisfaction questionnaire ZUF-8 for the IG at t1 and t2

Low satisfaction

High satisfaction

How would you rate the quality of Vorvida? Very poor Poor Good Excellent

1% (2) /2% (3) 7% (14) 1 4% (8) 36% (74) 1 34% (63) 56% (114) /60% (113)
With Vorvida, did you receive the kind of Definitely not Not really Generally yes Definitely yes
treatment you were looking for? 3% (6) /4% (7) 1% (22) /6% (12) 34% (69)/28% (53) | 53% (107) / 62% (115)
To which extent did Vorvida meet your needs? My needs were not met | Only a few of my needs | Most of my needs were | Almost all of my needs

were met met were met

3% (6) / 3% (6) 14% (29) 1 9% (17) 32% (65) / 25% (46) 51% (104) / 63% (118)
Would you recommend Vorvida to a friend if he/ Definitely not | don't think so Yes, | think so Definitely yes
she was in need of similar help? 2% (4) 1 2% (4) 6% (13) /5% (9) 31% (64) / 24% (44)  60% (123) / 70% (130)
How satisfied are you with the extent of help that Very dissatisfied Abit dissatisfied Mostly satisfied Very satisfied
you received from Vorvida? 3% (7)1 4% (8) 9% (18) /8% (14) 31% (64) 1 26% (48) | 56% (115) / 63% (117)
Did Vorvida help you to cope better with your No, it made things more | No, itdidn‘treally help | Yes, it helped somewhat | Yes, it helped a great
problems? difficult deal

0% (0) /1% (1) 11% (22) / 9% (16) 32% (65) / 26% (49) 57% (117) 1 65% (121)
How satisfied were you in general with Vorvida? Very dissatisfied Abit dissatisfied Mostly satisfied Very satisfied

4% (9) 1 4% (8) 12% (25) 1 7% (13) 29% (59) / 22% (41) 54% (111) / 67% (125)
Would you use Vorvida again? Definitely not No, I don’t think so Yes, | think so Definitely yes

2% (4) 1 3% (5) 7% (14) 1 6% (11) 28% (58) / 23% (42) 63% (128) / 69% (129)

|G, intervention group; t1, t2 measurement timepoints after 3 months and after 6 months
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eTABLE 4

Results concerning the usage time of Vorvida for the intervention group (1G)
after t1 and t2 *

- Range (in minutes)
t1

%2 | 2264 1353 | 275 0-845
2 | %2 | 2576 768 | 240 | 0-1105

*The mean usage time of Vorvida was almost four hours at t1, and slightly above four hours at t2.
There was considerable variability in usage intensity, such that some participants did not use Vorvida at all,
whereas one person used it for a total of more than 18 hours.

IG, intervention group; M, mean; n, number of participants; SE, standard error; t1 and t2, measuring
timepoints after 3 and 6 months
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