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ABSTRACT

Aims To test the efficacy of a web-based alcohol intervention with and without guidance. Design Three parallel
groups with primary end-point after 6 weeks. Setting Open recruitment in the German working population.

Participants Adults (178 males/256 females, mean age 47 years) consuming at least 21/14 weekly standard units of
alcohol (SUA) and scoring ≥ 8/6 on the Alcohol Use Disorders Identification Test. Intervention Five web-based modules
including personalized normative feedback, motivational interviewing, goal setting, problem-solving and emotion
regulation during 5 weeks. One intervention group received an unguided self-help version (n=146) and the second
received additional adherence-focused guidance by eCoaches (n=144). Controls were on a waiting list with full access
to usual care (n=144).Measurements Primary outcome was weekly consumed SUA after 6 weeks. SUA after 6 months
was examined as secondary outcome, next to numbers of participants drinking within the low-risk range, and general and
work-specific mental health measures. Findings All groups showed reductions of mean weekly SUA after 6 weeks
(unguided: �8.0; guided: �8.5; control: �3.2). There was no significant difference between the unguided and guided
intervention (P=0.324). Participants in the combined intervention group reported significantly fewer SUA than controls
[B=�4.85, 95% confidence interval (CI)=�7.02 to �2.68, P < 0.001]. The intervention groups also showed significant
reductions in SUA consumption after 6 months (B=�5.72, 95% CI=�7.71 to �3.73, P < 0.001) and improvements
regarding general and work-related mental health outcomes after 6 weeks and 6 months. Conclusions A web-based
alcohol intervention, administered with or without personal guidance, significantly reduced mean weekly alcohol
consumption and improved mental health and work-related outcomes in the German working population.
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INTRODUCTION

Alcohol consumption is an important risk factor for
conditions like cancer, cardiovascular disease, and mental
and behavioral disorders [1–3]. It is also associated with
considerable economic costs, which include sick leave
and impaired productivity at work [4].

Among a multitude of risk factors, several studies have
highlighted associations between specific work-related
factors — like job strain [5], long work hours [6], and

effort-reward imbalance [7,8] — and alcohol consump-
tion. Concurrently, workplaces provide opportunities to
deliver alcohol-related interventions (e.g., via health pro-
motion programs, alcohol policies, or screening and brief
interventions) [9]. While some studies have revealed small
effects on alcohol consumption [10–12], others failed to
demonstrate any beneficial effects among subjects offered
such interventions relative to controls [13]. In Germany,
health insurance companies have been legally obligated
to offer and reimburse for preventative measures to reduce
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alcohol consumption since the late eighties. As a result, a
variety of public and occupational services have been
established during the past decades. Still, a general problem
with such services are low utilization rates [14–16]. This is
a common issue for both public [17] and occupational [18]
alcohol-related health services. Reasons for this include
preferences for self-help attempts [17] and fears of
stigmatization [18,19]. It therefore would be of great value
to investigate the use of lower-threshold and less-
stigmatizing approaches. Web-based interventions are a
potentially promising solution, by which evidence-based
measures designed to prevent alcohol-related problems
in employees can be delivered less intrusively and conspic-
uously [9,20].

Several web-based alcohol interventions have been
evaluated in the general population, producing small
effects in terms of alcohol reduction, relative to controls
[21–23]. However, research on interventions targeting
working populations is scarce and largely restricted to very
specific sub-populations. For example, in young employees,
Doumas and Hannah tested a website that provided
personalized normative feedback (PNF) [24]. In turn, other
studies focusing either on screening [25] or very brief
interventions [26] have shown such measures not to be
effective. All interventions have focused upon a single
problem area (i.e., alcohol consumption). However,
alcohol-related problems are associated with other mental
health problem domains, like depression and anxiety [27].
It therefore seems worthwhile to explore whether or not
web-based alcohol interventions can exert any positive
effect on co-occurring mental problems [28]. In particular,
recent findings indicate an impact of work-related rumina-
tion on alcohol use after work [29]. People may use alcohol
as a coping strategy to reduce work-related rumination on
the one hand, while on the other hand there also is evi-
dence that workers facing high-level work stress, in terms
of effort-reward imbalance, consume more alcohol than
those with low-work stress [7,8,30,31]. However, to our
knowledge, there have been neither studies investigating
the effects of web-based alcohol interventions on work-
related outcomes, nor studies that have considered
work-stress as a factor that predicts drinking.

There also is a lack of evidence regarding the optimal
form of personal support in web-based alcohol interven-
tions. Findings on meta-analysis suggest that, on average,
guided interventions may be better than pure self-help
interventions [21]. To the best of our knowledge, however,
only one study explored a web-based alcohol intervention
with different guidance formats [32], demonstrating
greater effects for the intervention plus intensive accompa-
nying chat therapy (d = 0.59) than for the self-help
intervention (d = 0.35), when compared against controls.
Nonetheless, there was no significant difference in efficacy
between both interventions.

The purpose of the present study was to test the
efficacy of a web-based alcohol intervention named
‘GET.ON Clever weniger trinken’ (CWT; be smart – drink
less) in employees with a problematic drinking pattern
[33]. We tested two versions of the intervention:
unguided/purely self-help and guided, including additional
support from eCoaches.

METHODS

Study design

This study was conducted in compliance with the study
protocol [33] and the Declaration of Helsinki. Within the
context of a three-arm randomized controlled trial (RCT),
434 participants were randomly assigned (at a ratio of
1:1:1 and block size of three) to either (1) the unguided
web-based self-help intervention (unguided CWT,
n = 146); (2) to CWT with additional adherence-focused
guidance (guided CWT, n = 144); or to a waiting list con-
trol group (WLC, n = 144) that was offered delayed access
to unguided CWT. All groups otherwise had full access to
usual care. Online outcome assessments took place before
subjects were allocated to a study group (T1), six weeks
later (T2), and at six months of follow-up (T3).

Procedures

Individuals 18 years old or older were included if they were
currently employed or self-employed, if they reported drink-
ing at least 14/21 (women/men) SUA per week, and if they
had a score of ≥ 8/6 for men/women on the Alcohol
Use Disorders Identification Test (AUDIT) [34]. They were
excluded if they had been diagnosed with any past psycho-
sis or drug dependence (self-disclosed); exhibited a notable
suicidal risk, as indicated by a score greater than 1 on item
9 (‘I feel I would be better off dead’) of the Beck Depression
Inventory [35]; or if they had received any other kind of
treatment for alcohol-related problems or work-related
stress prior to the baseline assessment.

Subjects were recruited nationwide from the German-
speaking working population between October 2014 and
February 2016. The recruitment process was supported
by several health insurance companies (BARMER, KKH)
and by the German company health insurance fund
(BKK) via announcements in print membership magazines
and on their websites. Participation was not limited to the
insurants of these companies. Additionally, the interven-
tion was announced in print newspaper articles. Potential
participants signed up by providing an email address
and name or pseudonym on an open-access website
(www.geton-training.de). After registration, applicants
received an email with detailed information about the
study procedures and were asked to complete an online
screening questionnaire to assess their eligibility.
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Applicants who fulfilled all inclusion but no exclusion
criteria, provided informed consent, and completed the
baseline assessment (T1) were assigned to one of the three
study groups. Randomization took place at an
individual level and was performed by an independent
researcher not otherwise involved in the study, using an
automated, computer-based, random integer generator
(randomisation.eu). Prior to any subject recruitment, all
procedures involved in the study had been approved by
the University of Lueneburg (Germany) ethics committee
(No. Boss201404_OT) and registered in the German
clinical trials register (No. DRKS00006105).

Interventions

The web-based intervention (CWT) consisted of five
modules and participants were advised to complete one
module per week. Each module contained general
information, illustrative examples, interactive exercises,
quizzes, audio and video files, and downloadable work
sheets. Exercises in the intervention were adapted from
evidence-based treatment elements for alcohol use disor-
ders [36,37], such as motivational interviewing and tools
to control drinking behaviors. The exercises included
personalized normative feedback, pros and cons of
drinking, goal setting, monitoring of drinking by an
online-diary, action and coping planning to control
drinking behavior, and relapse prevention. In addition,
we integrated emotional regulation techniques [38],
that have not been tested in web-based alcohol interven-
tions so far. The study protocol contains a detailed
description of the intervention’s content and theoretical
background [33].

All participants in either one of the two active interven-
tion groups received the same web-based CWT. The
unguided intervention group could contact the study team
via email only if technical problems arose. In the guided
intervention group, each participant was assigned an
eCoach, a trained psychologist who gave feedback
following a semi-structured manual. In this study,
guidance primarily aimed at encouraging participants to
adhere to their training schedule (i.e., adherence-focused
guidance) [39,40]. At the beginning of training, the
eCoaches sent a message to each participant clarifying
their supportive role in the program. Coaching guidance
had two elements: a) adherence monitoring and b) feed-
back on demand. Adherence monitoring included regular
monitoring of whether participants had completed the
intervention modules on time. If subjects did not complete
a module within seven days, the eCoaches sent reminders
written in an encouraging and motivational style. Feed-
back on demand referred to the opportunity to contact
the eCoaches for any question via the internal messaging
system provided in the training platform. Individual

feedback was provided within 48 hours. Participants in
the waiting list group were informed that monitoring and
reflecting on their drinking behaviors, by completing the
online-assessments, could be their first step towards
developing healthier drinking habits. Furthermore, they
were informed that they would ultimately receive access
to the unguided training program after their six-month
follow-up assessment.

Primary outcome

The primary outcome was the average self-reported
quantity of alcohol consumption in standard units of
alcohol (SUA) over seven days prior to T2, using the
Timeline Followback (TLFB) method [41]. One SUA
contains 10–12 grams of pure alcohol. The TLFB has been
shown to be a valid and reliable procedure to document
recent drinking histories, with average retest-reliability of
.90 [42,43].

Secondary outcomes and predictors

Secondary drinking outcomes included alcohol consump-
tion in terms of SUA weekly prior to T3 and the number
of responders who complied with the low-risk guideline
for problematic drinking at T2 and T3. Responders were
defined as having consumed nomore than 14 (for women)
or 21 (for men) SUAweekly. The Depression Anxiety Stress
Scale (DASS-21) [44] was used to assess symptoms of
depression, anxiety, and stress at T2 and T3, via seven
items and subscores that ranged from 0 to 21 each. We
used the Irritation Scale (IS) [45] with its subdomains
cognitive irritation (3 items; range 3–21) and emotional
irritation (5 items; range 5–35) to assess rumination in
the context of the working environment at T2 and T3.
The Effort Reward Imbalance Questionnaire – Short Form
(ERI-SF) [46] was also used, with the subdomains effort
(3 items; range 3–12) and reward (7 items, range 7–28)
that covers aspects of the working context as possible base-
line predictors of the intervention effects. Furthermeasures
used in this trial [33] will be considered in subsequent
publications.

Statistical analyses

All analyses are reported in accordance with the Consoli-
dated Standards of Reporting Trials (CONSORT) [47]
following intention-to-treat (ITT) procedures. For the main
analyses, we used multiple imputations (MI) to deal with
missing data. MI techniques are recommended as they
provide the best estimate for missing data [48]. We
employed a Markov Chain Monte Carlo multivariate
imputation algorithm, using the missing data module in
SPSS v. 23, with 100 estimations per missing value. These
estimations were aggregated to a single value that was
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included for all further analyses. In addition, we conducted
sensitivity analyses with replacing missing values by the
baseline score, assuming that study dropouts did not
change their drinking behavior. All statistics were con-
ducted using IBM SPSS (SPSS Inc, Chicago, IL, USA). For
all statistical analyses, the significance level was set at
P < 0.05 for two-sided tests. Based on a power of 80%,
we aimed to recruit 528 participants to detect an
intervention effect of d = 0.30 relative to the control condi-
tion at T2 [33]. Eventually, recruitment was slower than
anticipated, so we closed the trial with 434 participants.
Considering this sample size, the trial had 80% power to
detect an intervention effect of d = 0.33.

To test the effects of the intervention, we conducted
hierarchical multiple regression analyses. We included
the study condition and the baseline score of the relevant
outcome in the regression model, as well as the following
baseline predictors: gender, age, education (high vs. low
and mid-level), depression, irritation and effort and reward
at work. The analysis plan followed a two-stage procedure.
First, we compared unguided CWT with guided CWT.
Second, if these groups did not significantly differ, both
groups were combined into a single intervention group
that was compared with the control group then. For
all continuous analyses, Cohen’s d [49] was calculated
based on imputed data by subtracting the average
post-assessment score of one study group from the other
and then dividing this value by the pooled standard
deviations of the post scores. To analyze interventional
effects at an individual level, we tested for group differences
in the number of responders using Pearson chi-square
analysis and calculated the odds ratio (OR) with 95%
confidence intervals (CI).

RESULTS

Participants

A total of 434 participants (178 males/256 females)
were randomly allocated to the three study arms (Fig. 1).
This was lower than the initially intended sample size
[33]. Recruitment in this trial was difficult compared to
earlier studies on web-based health interventions con-
ducted by our research group, since this phase took sub-
stantially longer than expected. Due to a limited funding
period, we had to stop recruitment after 17 months. In
the guided intervention group, two participants with-
drew from study participation and called for deletion of
their datasets, which was a necessary option requested
from the ethics committee. Thus, the final study sample
consisted of 432 participants with an average age of 47
(Table 1). The majority of participants were employed
full time, with an average working experience of
23 years.

Missing data

Data on sociodemographic and outcome variables were
available for the entire sample at T1. In total, 339 partici-
pants (78.4%) attended the post-assessment (T2), while
270 (62.5%) came to the six-month follow-up (T3) (Fig. 1).
The three groups differed with regard to missing data on
primary and secondary outcomes at T2 (P = 0.032), but
not at T3 (P = 0.092). Missing of outcome data appeared
only in terms of wave non-response and Little’s overall test
of randomness indicated that missing occurred completely
at random (P = 0.817); as such, multiple imputations of
the missing data could be conducted [48].

Intervention usage

On average, participants in the unguided CWT group com-
pleted 2.5 training modules, while participants in the
guidedCWTgroupcompleted 3.0 trainingmodules (Fig. 2).
Adherence— defined as completing aminimum of the first
three intervention modules — was significantly greater in
the guided CWT group (t277 = 2.86, P = 0.005). There
were two major forms of interaction between participants
and eCoaches in the guided CWT group (n = 142). First,
47 participants (33.1%) engaged in conversation with an
eCoach as a response to reminder messages that were sent
by eCoaches when participants had not completed a train-
ing module in time. Typically, participants used these con-
versations to state when they were going to finish the
outstanding training session. Second, some requested feed-
back on specific topics or exercises of the intervention;
however this only amounted to 15 participants (10.6%).
In the waiting list control group, eight participants
(5.6%) indicated that they had received other help within
the study period (e.g., visits to their general practitioner,
psychotherapy, addiction services, online-forums, health
training other than the CWT), versus seven participants
(4.8%, P = 0.927) in the unguided CWT group and six
(4.2%, P = 0.770) in the guided CWT group.

Primary outcome analysis

All study groups showed a reduction of mean weekly SUA
from T1 to T2 (control: �3.2; unguided CWT: �8.0;
guided:�8.5; Table 2). There was no significant difference
between unguided and guided CWT in the unadjusted
model (P= 0.324) or in any other model including possible
baseline confounders (Table 3). Accordingly, we combined
both active intervention groups and compared it with the
control group. The fully adjusted regressionmodel revealed
a significant group effect (B = �4.85, 95% CI: -7.02 to
�2.68, P < 0.001; Table 3). Participants who received
any type of CWT reduced their weekly drinking by 4.9
SUA on average, relative to controls.

638 Leif Boß et al.

© 2017 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction. Addiction, 113, 635–646



Secondary outcome analyses

The regression analysis showed that the combined inter-
vention group was also significantly effective after
6 months, indicated by an adjusted lower mean SUA score

of 5.7, compared to controls (95%-CI = �7.71 to �3.73,
P < 0.001). Analyzing the intervention effects at an indi-
vidual level, we found that in the unguided and guided
CWT group, n = 52 (36%) and n = 62 (43%) of the partic-
ipants fell below the low-risk threshold at T2, respectively.

Assessment for eligibility 
(n=838) 

Exclusion (n=404) 
-weekly standard units < 14/21 (w/m) (n=203) 
-currently not employed (n=122) 
-AUDIT < 6/8 w/m (n=18) 
-BDI-II suicide item > 1 (n=4) 
-diagnosed drug dependency (n=9) 
-received medication due to alcohol problems 

within the last 6 months (n=9) 
-been in psychotherapy due to alcohol problems 

within the last 6 months (n=5) 
-participating in other studies (n=6) 
-not submitted informed consent (n=28)

Enrollment 

T1 Assessment and 
Randomization (n=434) 

Allocation 

Guided CWT (n=144) Unguided CWT (n=146) Waiting list control (n=144) 

T2 after 6 weeks (n=106, 74%) 
Lost to follow-up (n=36) 

Withdrawal from study (n=2)

T2 after 6 weeks (n=110, 75%) 
Lost to follow-up (n=36) 

T2 after 6 weeks (n=123, 85%) 
Lost to follow-up (n=21) 

T3 after 6 months (n=87, 60%) 
Lost to follow-up (n=55)

T3 after 6 months (n=84, 58%) 
Lost to follow-up (n=62)

T3 after 6 months (n=100, 69%) 
Lost to follow-up (n=44)

Follow-Up 

Registration on the website 
(n=1655) 

Analyzed ITT (n=142) Analyzed ITT (n=146) Analyzed ITT (n=144) 

Analysis 

Did not complete the screening questionnaire 
(n =817)

Figure 1 Study flow
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The difference between both intervention groups was not
significant (χ2 = 1.948, P = 0.185). The combined inter-
vention group yielded higher rates of response to the low-
risk threshold at T2 (χ2 = 14.00, P < 0.001; OR = 2.39,
95%-CI: 1.51–3.77) and at T3 (χ2 = 21.63, P < 0.001;
OR = 2.83, 1.82–4.38) than the control group (Fig. 3).

The intervention also reduced symptoms of depression,
stress, and anxiety with small effect sizes in terms of
Cohen’s d (Table 4), indicated by significant group differ-
ences between combined CWT and the controls (Table 5).
Significant effects were also found on emotional and cogni-
tive irritation.

Sensitivity analyses

An analysis using baseline observation carried forward
for missing data showed similar results like the
main-analyses of the multiple imputed dataset. This
was indicated by a significant small effect of combined
CWT on the primary outcome (B = �3.99, 95% CI:
�6.31 to �1.68, P = 0.001, d = 0.20), compared
to controls. Detailed results of the sensitivity analyses
for all continuous outcomes may be found online
in the supporting information tab for this article
(Tables S1–S4).

Table 1 Baseline characteristics.

Characteristics Control (n = 144) Unguided CWT (n = 146) Guided CWT (n = 142)

Socio-demographic
Age, mean (SD) 47.3 (10.3) 47.6 (9.3) 47.5 (9.8)
Women, n (%) 89 (61.8) 84 (57.5) 83 (58.5)
Married or in a partnership, n (%) 85 (59.0) 100 (68.5) 81 (57.1)

Educational level
Low, n (%) 5 (3.5) 11 (7.5) 7 (4.9)
Middle, n (%) 41 (28.5) 47 (32.2) 38 (26.8)
High, n (%) 98 (68.1) 88 (66.3) 97 (68.3)

Work characteristics
Full-time employed, n (%) 102 (70.8) 97 (66.4) 102 (71.8)
Part-time employed, n (%) 34 (23.6) 38 (26.0) 33 (23.2)
On sick leave, n (%) 3 (2.1) - -
Seeking work, n (%) 4 (2.8) 10 (6.8) 5 (3.5)
Not gainfully employed, n (%) 1 (0.7) 1 (0.7) 2 (1.4)
Work experience in years, mean (SD) 23.5 (11.1) 23.0 (11.1) 23.2 (11.6)
Efforts spent at work,a mean (SD) 8.30 (2.2) 8.7 (2.3) 8.5 (2.4)
Rewards received from work,a mean (SD) 18.9 (4.0) 18.0 (3.8) 18.0 (4.0)
Effort–reward imbalance,b mean (%) 76 (52.8) 92 (63.0) 87 (60.4)

Work sectors
Service, n (%) 33 (22.9) 34 (23.3) 36 (25.4)
Economy, n (%) 25 (17.4) 21 (14.4) 16 (11.3)
Health, n (%) 16 (11.1) 20 (13.7) 23 (16.2)
Social, n (%) 13 (9.0) 26 (17.8) 17 (12.0)
Information technologies, n (%) 9 (6.3) 7 (4.8) 9 (6.3)
Others, n (%) 48 (33.3) 38 (26.0) 41 (28.9)

Income in Euros, per month
< 1000, n (%) 13 (9.1) 10 (6.8) 4 (2.8)
1000–2000, n (%) 29 (20.3) 29 (19.9) 31 (21.8)
2000–3000, n (%) 25 (17.5) 26 (17.8) 30 (21.1)
3000–4000, n (%) 19 (13.3) 29 (19.9) 22 (15.5)
4000–5000, n (%) 16 (11.2) 14 (9.6) 14 (9.9)
> 5000, n (%) 23 (16.1) 20 (13.7) 22 (15.5)
Prefer not to say, n (%) 6 (4.2) 3 (2.1) 7 (4.9)
No paid employment, n (%) 13 (9.1) 15 (10.3) 12 (8.5)

Previous use of health services
Previous health training, n (%) 12 (8.3) 17 (11.6) 22 (15.5)
Previous psychotherapy, n (%) 64 (44.4) 55 (37.7) 60 (42.3)
Current psychotherapy, n (%) 1 (0.7) 3 (2.1) 2 (1.4)

SD= standard deviation; CWT = ‘clever weniger trinken’ (be smart—drink less). aSubdomains of the effort–reward imbalance (ERI) questionnaire; baccording
to Siegrist et al. (2004) [50] ERI ratio values > 1 indicate high work stress.
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DISCUSSION

In this study, we tested whether the web-based interven-
tion ‘GET.ON Clever weniger trinken’ is effective at reduc-
ing weekly standard units of alcohol in employees with
problematic drinking. The study was designed around the
concept that tailoring interventions to the needs of certain
target groups — like employees — could enhance both
their beneficial effects and reach. The intervention was
effective, whether offered with or without guidance, at
reducing weekly alcohol consumption.We detected a small
effect of the intervention in terms of an average reduction
of 4.9 SUA per week (d = 0.30), relative to usual care, after
six weeks. This effect was slightly higher than the average
effect found in the latest published meta-analysis
(g = 0.20) [21]. Contrary to the results of recent meta-
analyses, which failed to uncover any significant effects in
the long-term [21] or at the most minimal significant
effects (about 1 SUA/week) [23,51], our findings showed
that the effects were sustained over time, indicated by a
mean difference of 5.7 SUA/week, relative to care as usual
at six months.

The direct comparison of the guided and unguided
groups failed to reveal any significant differences in the

quantity of self-reported SUA. This result corresponds
to Blankers et al. [32], who detected similar advantages
over standard care with an unguided intervention and
the intervention plus chat therapy in a general popula-
tion sample, without significant differences in effects
between both interventions. Despite this, several points
must be considered when interpreting our results. First,
the intensity of guidance offered in this trial was
relatively low [40], as it focused mainly on adherence
promotion using standardized messages and only op-
tional support in terms of feedback from eCoaches.
Second, although the guided intervention group showed
better adherence than the unguided group, which is
consistent with previous reports [52], very few partici-
pants actually made use of this option and asked for
feedback from their eCoaches. Concerns regarding fears
of stigmatization and of giving up self-disclosure when
asking for help might have caused this result, especially
as these concerns may be significant barriers against the
use of alcohol interventions [17,53]. An alternative
explanation might be that the addition of guidance to
a web-based alcohol intervention exerts no beneficial
effect on drinking. Such an assumption is supported by
recent meta-analytic findings that found web-based

123

87

59

40
29

130

106

87

55
43

Module 1 Module 2 Module 3 Module 4 Module 5

Unguided CWT Guided CWT

(84%)
(92%)

(60%)

(75%)

(40%)

(61%)

(27%)

(39%)

(20%)

(30%)

Figure 2 Participants who completed the intervention modules (based on log-data). CWT = ‘clever weniger trinken’ (be smart - drink less)

Table 2 Means, standard deviations, and effect sizes on weekly standard units of alcohol.

Baseline 6 weeks after baselinea 6 months after baselinea

Mean SD Mean SD db 95% CI Mean SD db 95% CI

Control (n = 144) 28.99 13.38 25.79 12.33 24.04 13.18
Unguided CWT (n = 146) 30.26 16.11 22.31 14.66 0.25 0.02 0.48 17.89 12.16 0.45 0.22 0.68
Guided CWT (n = 142) 29.44 17.68 20.96 14.39 0.38 0.14 0.61 19.63 11.70 0.38 0.14 0.61
Combined CWT (n = 288) 29.87 16.89 21.59 14.47 0.30 0.10 0.51 18.79 12.12 0.42 0.22 0.62

aMissing data handled by multiple imputation; beffect size Cohen’s d based on differences between the intervention and the control group. CI = confidence
interval; SD = standard deviation; CWT = ‘clever weniger trinken’ (be smart—drink less).
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interventions with guidance not to be superior than un-
guided interventions for depression [54] and for anxiety
disorders [55].

As alcohol-related problems are often closely associated
with stress and depressive symptoms, the intervention in-
cluded therapeutic techniques like problem solving and
emotion regulation. These techniques are commonly
employed in stress management or depression interven-
tions. We identified small-size effects for the intervention,
relative to usual care, on depression, stress, and anxiety
at both follow-up appointments. Accordingly, it seems
worthwhile to conduct further studies testing the incre-
mental effect of transdiagnostic interventions compared
to pure alcohol interventions [28].

The workplace is considered a good setting in which to
deliver alcohol-related interventions [9], and work-related
stress is associated with drinking behaviors [5,7,8,29].
Therefore, it was assumed that a tailored, low-threshold
intervention might be an attractive approach to supple-
ment established health care services and increase the
overall reach of alcohol-related interventions. That as-
sumption was supported by the observation that the vast

22%
24%

40%

48%

After 6 weeks After 6 months

Control Combined CWT

Figure 3 Participants complying with the low-risk guideline (< 21/14
standard units/week for men/women) after 6 weeks and 6 months.
CWT = ‘clever weniger trinken’ (be smart - drink less)

Table 3 Results of the primary outcome regression analyses.

Guided versus unguided CWT after 6 weeks Combined CWT versus control after 6 weeks

B 95% CI P B 95% CI P

Model 1 (R2 = 0.020)a

Condition �1.70 �5.08 1.68 0.324 �4.19 �6.97 �1.41 0.003
Model 2 (ΔR2 = 0.386, P < 0.001)a

Condition �1.23 �3.90 1.45 0.367 �4.66 �6.82 �2.49 < 0.001
SUA 0.53 0.45 0.60 < 0.001 0.55 0.48 0.61 < 0.001

Model 3 (ΔR2 = 0.016, P = 0.010)a

Condition �1.29 �3.92 1.35 0.338 �4.71 �6.85 �2.56 < 0.001
SUA 0.48 0.39 0.56 < 0.001 0.51 0.44 0.58 < 0.001
Gender �4.99 �7.86 �2.11 0.001 �3.53 �5.76 �1.31 0.002
Age �0.08 �0.22 0.06 0.238 �0.03 �0.14 0.07 0.519
Education 1.03 �1.74 3.80 0.463 1.09 �1.08 3.25 0.324

Model 4 (ΔR2 = 0.000, P = 0.762)a

Condition �1.29 �3.93 1.35 0.336 �4.72 �6.87 �2.57 < 0.001
SUA 0.48 0.39 0.56 < 0.001 0.51 0.44 0.58 < 0.001
Gender �4.97 �7.86 �2.09 0.001 �3.56 �5.79 �1.33 0.002
Age �0.08 �0.22 0.06 0.239 �0.03 �0.14 0.07 0.529
Education 1.04 �1.74 3.81 0.462 1.08 �1.09 3.25 0.329
Depression �0.03 �0.32 0.25 0.816 0.03 �0.19 0.26 0.762

Model 5 (ΔR2 = 0.006, P = 0.376)a

Condition �1.32 �3.97 1.33 0.326 �4.85 �7.02 �2.68 < 0.001
SUA 0.48 0.39 0.56 < 0.001 0.51 0.44 0.58 < 0.001
Gender �5.26 �8.18 �2.35 < 0.001 �3.69 �5.93 �1.44 0.001
Age �0.08 �0.23 0.06 0.241 �0.03 �0.13 0.08 0.639
Education 0.77 �2.06 3.59 0.594 0.98 �1.23 3.19 0.384
Depression �0.11 �0.43 0.22 0.519 �0.03 �0.28 0.23 0.834
Emotional irritation �0.04 �0.29 0.21 0.770 0.01 �0.18 0.20 0.919
Cognitive irritation 0.26 �0.06 0.57 0.107 0.11 �0.13 0.35 0.356
Efforts 0.20 �0.43 0.83 0.537 0.30 �0.20 0.79 0.240
Rewards �0.03 �0.40 0.33 0.856 0.00 �0.28 0.28 0.992

SUA= standard units of alcohol at baseline; CI = confidence interval; CWT= ‘cleverweniger trinken’ (be smart—drink less). aR
2
,ΔR

2
and P-values refer to the

comparison of combined CWT versus control; a negative score on the beta weight for condition indicates a lower consumption level in the guided and the
combined intervention group compared to the control group. A negative score on the beta weight for gender indicates that females drink less than males.
A positive score on the beta weight for education indicates that higher-educated participants drink more than lower-educated participants.
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majority of employees in this study had never partaken
in any occupational health services for alcohol-related
problems before. However, it also must be noted that more
than half of our subjects had received psychotherapy for
some psychological disorder in the past. This rate is
much higher than the public health service utilization
rates usually found among people with alcohol-related
problems [15,16].

However, effects onwork-related outcomes weremixed.
The intervention might help employees to find ways other
than drinking to detach mentally from work-related prob-
lems, indicated by small effects on emotional irritation at
both follow-ups. Hierarchical regression models analyzed
in this study did not indicate that work-related mental
health variables in terms of irritation or effort and rewards
had meaningful predictive effects on weekly alcohol

Table 4 Means, SDs and effect sizes on secondary outcomes.

Outcome

Baseline 6 weeks after baselinea 6 months after baselinea

Mean SD Mean SD db 95% CI Mean SD db 95% CI

Control (n = 144)
DASS-S 6.72 4.81 6.46 4.50 6.10 4.43
DASS-D 4.60 4.50 4.69 4.43 4.60 4.27
DASS-A 2.31 2.71 2.22 2.64 2.51 2.87
IS-E 14.24 7.22 13.47 6.57 13.35 6.74
IS-C 11.64 5.38 10.72 4.91 10.52 4.61

Unguided CWT (n = 146)
DASS-S 7.33 4.67 5.10 3.73 0.33 0.10 0.56 5.00 4.00 0.26 0.03 0.49
DASS-D 5.17 4.71 3.77 4.12 0.22 �0.02 0.45 4.04 3.76 0.14 �0.09 0.37
DASS-A 2.42 2.97 1.63 2.28 0.24 0.01 0.47 2.04 2.53 0.18 �0.05 0.41
IS-E 15.66 6.89 12.26 5.67 0.20 �0.03 0.43 12.03 5.95 0.21 �0.02 0.44
IS-C 11.93 5.50 10.22 4.65 0.11 �0.12 0.34 9.53 4.64 0.21 �0.02 0.45

Guided CWT (n = 142)
DASS-S 6.64 4.80 5.13 3.40 0.33 0.10 0.57 4.39 2.92 0.46 0.22 0.69
DASS-D 4.96 4.73 3.30 3.10 0.36 0.13 0.60 3.43 3.30 0.31 0.08 0.54
DASS-A 1.90 2.42 1.20 1.73 0.46 0.22 0.69 1.51 1.60 0.43 0.20 0.67
IS-E 14.66 7.03 12.61 5.73 0.14 �0.09 0.37 11.58 5.39 0.29 0.06 0.52
IS-C 12.01 5.05 10.36 4.91 0.07 �0.16 0.30 9.00 4.17 0.35 0.11 0.58

Combined CWT (n = 288)
DASS-S 6.98 4.74 5.11 3.56 0.34 0.14 0.55 4.69 3.51 0.37 0.16 0.57
DASS-D 5.07 4.71 3.54 3.65 0.29 0.09 0.49 3.74 3.53 0.23 0.03 0.43
DASS-A 2.16 2.72 1.41 2.03 0.36 0.16 0.56 1.77 2.13 0.31 0.11 0.51
IS-E 15.16 6.96 12.43 5.69 0.17 �0.03 0.37 11.81 5.67 0.26 0.05 0.46
IS-C 12.00 5.28 10.29 4.77 0.09 �0.11 0.29 9.27 4.41 0.28 0.08 0.48

Depression Anxiety Stress Scale (DASS)-S = stress; DASS-D = depression; DASS-A = anxiety; IS-E = emotional irritation; IS-C = cognitive irritation. CI = con-
fidence interval; SD = standard deviation; CWT = ‘clever weniger trinken’ (be smart—drink less). aMissing data handled by multiple imputation; beffect size
Cohen’s d based on differences between the intervention and the control group.

Table 5 Summarized results of secondary outcomes regression analyses for the combined intervention groups compared to the control
group.

Combined CWT versus control after 6 weeks Combined CWT versus control after 6 months

Ba 95% CI P B 95% CI P

DASS-S �1.48 �2.07 �0.90 <0.001 �1.54 �2.12 �0.97 < 0.001
DASS-D �1.40 �2.01 �0.78 <0.001 �1.11 �1.68 �0.54 < 0.001
DASS-A �0.74 �1.11 �0.36 <0.001 �0.65 �0.99 �0.31 < 0.001
IS-E �1.57 �2.45 �0.70 <0.001 �2.15 �2.93 �1.37 < 0.001
IS-C �0.67 �1.33 �0.02 0.045 �1.48 �2.07 �0.89 < 0.001

Depression Anxiety Stress Scale (DASS)-S = stress; DASS-D = depression; DASS-A = anxiety; IS-E = emotional irritation; IS-C = cognitive irritation; CI = con-
fidence interval; CWT = ‘clever weniger trinken’ (be smart—drink less). aGroup effect based on multiple regression model including condition and baseline
score of the outcome as predictors.
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consumption. Thus, longitudinal studies are needed to
have a closer look at moderators of alcohol intervention
success in the working context.

Limitations

This study had several limitations. First, the actual sample
size was smaller than the intended sample size. For
pragmatic reasons, we recruited via announcements in
print membership magazines of health insurance compa-
nies and on their websites. As a result of being one of the
first web-based alcohol interventions in Germany, perhaps
many lacked sufficient knowledge about the nature of such
interventions. Low participation rates have been reported
for other alcohol reduction approaches in various contexts
[14], indicating that recruiting subjects can be challeng-
ing. However, it would have been beneficial to extend our
impersonal recruiting strategy involving newspapers and
the Internet, by collaborating closer with occupational
health practitioners and other existing services. Health
practitioners might be perceived as particularly trustwor-
thy and, as such, their recommendations regarding study
participation could have had a significantly positive effect
on subject numbers. Second, the study was not intended
nor powered to directly compare the effects between the
guided and unguided groups. Therefore, any conclusions
drawn about the two approaches’ comparative efficacy
should be made cautiously. Nonetheless, as this was one
of the first studies to compare different intervention
formats directly, our results should provide future investi-
gators with invaluable information for power calculations
and the design of appropriate studies like non-inferiority
trials [56]. Third, because so few people actually made
use of the guidance offered in this study, the generalizability
of our findings regarding guidance is limited. One explana-
tion for the low rate of guidance utilization could be the
guidance format that we selected for this study, which
was of very low intensity. Another explanation relates to
fears regarding stigmatization [19] that might surface
when participants think about interacting with eCoaches.
One potential solution could be a more intensive,
content-focused guidance format [40] combined with
introduction videos about guidance and the role of
eCoaches in the intervention to increase acceptance [57].
Anyhow, the results of the intervention should only be
generalized to situations where comparable recruiting
strategies were employed and participants actively
searched for help by their own. Lastly, due to feasibility
and ethical reasons, participants in the control group were
offered access to the intervention after a waiting time of
six months. Such waiting conditions have been discussed
as being potentially associated with a nocebo effect. Partic-
ipants might be discouraged to initiate behavioral changes
or seek otherwise help because they expect to get help after

the waiting time. Hence, delayed treatment access control
conditions might overestimate intervention effects [58].

CONCLUSIONS

In this study, we found the intervention ‘GET.ON Clever
weniger trinken’ to be effective at reducing weekly alcohol
consumption, whether offered with or without additional
guidance and support from eCoaches. Furthermore, the in-
tervention led to significant reductions in subjects’ depres-
sion, anxiety, general stress, and work-related irritation.
The present sample seemed to be more willing to accept
psychological help and to make use of the web-based inter-
vention than traditional alcohol-related health services.
These findings indicate that the intervention could be a
promising approach to enhance established services for
alcohol-related problems among employees. However,
recruitment difficulties and the low use of guidance in this
study highlight the need for innovative and effective
strategies to increase the rate of intervention usage.

Randomized trial registration

This trial was registered at the German Register of Clinical
Studies (DRKS): DRKS00006105, date of registration:
2014–07-07. All procedures involved in the study were
consistent with the generally-accepted standards of ethical
practice approved by the University of Lueneburg
(Germany) ethics committee (No. Boss201404_OT).
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Table S1 Means, standard deviations and effect sizes of all
study groups onweekly standard units alcohol [imputation
by baseline observation carried forward (BOCF)].
Table S2 Means, standard deviations and effect sizes of all
study groups on secondary outcomes [imputation by base-
line observation carried forward (BOCF)].
Table S3 Results of the primary outcome regression analy-
ses [imputation by baseline observation carried forward
(BOCF)].
Table S4 Summarized results of secondary outcomes re-
gression analyses for the combined intervention groups
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servation carried forward (BOCF)].
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