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ABSTRACT
Aim
The aim was to estimate the long-term efficacy of an internet-based brief intervention
(IBI) in decreasing alcohol use on 1.) number of drinks/week and 2.) monthly or more
binge drinking prevalence. In addition, overall changes in alcohol use were assessed.
Design
Participants in a cohort study were recruited in a two parallel-group randomized
controlled trial of an IBI versus no-intervention control condition, showing a positive
intervention effect at 6 months. As part of the regular cohort assessments, participants
were re-assessed 47 months after the initial trial, offering an opportunity to determine
long-term efficacy.
Setting
Young Swiss men from the general population.
Participants
Of 737 randomized trial participants with unhealthy alcohol use (>14 drinks/week or ≥ 6
drinks/occasion at least monthly, or Alcohol Use Disorders Identification Test (AUDIT)
≥ 8), 622 completed a cohort assessment at mean (SD) 47.4(2.6) months after their
randomized trial baseline assessment.
Intervention
IBI: normative and personalized feedback on alcohol use, risk indicators, information
about alcohol and health, and recommendations. Controls: assessment only.
Measurements
Self-reported number of drinks/week and monthly or more binge drinking prevalence.
Findings
Comparisons at follow-up were adjusted for baseline drinking. Missing values were
replaced with the last observation carried forward. There was no evidence of differences
between the IBI and control group on either the number of drinks/week (IBI: 10.8[14.2];
control: 10.7[14.1], p=0.8) or monthly or more binge drinking prevalence (IBI: 65.1%;
control: 63.5%, p=0.5). Although there was no evidence of overall change from baseline
in number of drinks/week (9.8[7.9] at baseline, 10.8[14.1] at 47 months, p=0.051), there
was evidence that monthly or more binge drinking prevalence had decreased over the
follow-up time (84.9% at baseline, 64.3% at 47 months, p<.001).

Conclusions
The short-term efficacy of an IBI directed at unhealthy alcohol use among young men
was not maintained 4-years later.

INTRODUCTION:
Very few young adults with unhealthy alcohol use actively seek treatment services [1]. In
efforts to bring these services to them, some screening instruments and brief
interventions have been developed. Several of these have demonstrated efficacy within
primary care for individuals who are not seeking treatment [2, 3]. The World Health
Organization recommends universal screening and brief intervention for those with
unhealthy alcohol use, as do the US Preventive Services Task Force and NICE in the UK
[4-6]. A number of electronic interventions using CD-ROMs, computers, and the internet,
have been developed and tested [7, 8]. Electronic screening and brief intervention is
considered an effective method for reducing unhealthy alcohol use [9, 10]. Intervention
effects presumably fade over time; however, there is currently a lack of knowledge of the
long-term effects of electronic brief interventions. Dedert et al. [10] indicated in their
systematic review very little evidence for outcome beyond six months. One study [11]
evaluated results among students who were randomized to a control condition, or to
receive intervention once or bi-annually. At two years, there were modest reductions in
weekly drinking within the group that received the intervention twice a year [11]. To our
knowledge, no one has researched intervention effects beyond two years.
Previously, we tested the efficacy of an internet-based intervention (IBI) for unhealthy
alcohol use among Swiss young men from the general population [12]. Participants in
the randomized trial had assessments at baseline, 1 month and 6 months. Significant
intervention effects were shown for volume of drinking (number of drinks per week) at
six months, which was the planned duration of the trial. At six months, participants in the

intervention group reported significantly less drinks per week (IRR [95%CI]: 0.90 [0.81;
0.99]) but significantly not less binge drinking (OR [95%CI]: 0.93 [0.66; 1.31]).
Participants in the present randomized trial were recruited among participants of the
ongoing Cohort on Substance Use Risk Factors (C-SURF) [13]. The randomized trial
cohort participants completed their scheduled follow-up C-SURF assessments in 20162017, presenting an opportunity to evaluate potential long-term effects of intervention
nearly four years later. The aims were to compare participants randomized to receive an
IBI with participants randomized to receive a no-intervention control condition on 1.)
number of drinks per week (using a negative binomial regression model) and 2.)
monthly or more binge drinking prevalence (using a logistic regression model). In
addition, we aimed at testing overall changes in the number of drinks per week and
monthly or more binge drinking prevalence over the course of follow-up, using
generalized estimating equations with a negative binomial distribution for number of
drinks per week and McNemar’s test for binge drinking.
METHODS:
Randomized trial and cohort assessment:
Potential randomized trial participants were recruited among C-SURF participants:
starting June 2012, 4365 C-SURF participants were invited to participate in the internetbased brief intervention randomized controlled trial. Of these, 1633 (37.4%) completed
the screening and 737 (45.1%) reported unhealthy alcohol use (defined as drinking > 14
drinks/week or ≥ 6 drinks/occasion at least monthly, or Alcohol Use Disorders
Identification Test (AUDIT) scores ≥ 8). Those reporting unhealthy alcohol use were
randomized to an assessment only control condition (n=370) or the intervention

condition (IBI) (n=367). The IBI consisted of web-based personalized feedback and
information about unhealthy alcohol use and included: normative feedback, feedback on
reported consequences of drinking, calorific value of reported consumption (with
equivalents depicted as hamburgers and chocolate bars), computed blood alcohol
concentration (for reported maximum number of drinks per occasion), indication of risk,
information on alcohol and health and recommendations (i.e. low-risk drinking limits).
The randomized trial follow-up duration was 6 months and ended in October 2013. CSURF is still ongoing, offering the opportunity to evaluate potential long-term effects of
the intervention. All C-SURF participants (including the 737 participants in the
randomized controlled trial) were invited to complete a scheduled follow-up cohort
assessment in 2016-2017. For the 737 randomized trial participants, this scheduled
cohort assessment (the first since the completion of the randomized trial) took place
about four years after their randomized trial baseline assessment. We used data
collected at baseline as part of the randomized trial and data from the 2016-2017 cohort
assessment (i.e. the cohort assessment data was used as a 47 months follow-up
assessment for the randomized trial). Analyses followed the same plan used in the
randomized trial. The primary outcome was the mean number of drinks per week at the
cohort assessment. The second primary outcome was monthly or more binge drinking
prevalence.

Measures:
All measures were self-reported. The number of drinks per week was assessed using
questions on the typical frequency of drinking and amount consumed per typical
drinking day [14-16]. The number of drinks per week was obtained by multiplying the

number of drinking days/week by the number of standard drinks/drinking day. The
monthly or more binge drinking prevalence was assessed using the reported frequency
of binge drinking. Binge drinking was defined as drinking 6 or more drinks on one
episode. Possible answers were: “never”, “less than monthly”, “monthly”, “weekly”, “daily
or almost daily”, later dichotomized into presence (i.e. monthly or more) or absence
(never or less than monthly) of monthly or more binge drinking.
Covariates:
Alcohol Use Disorder Identification Test (AUDIT): the AUDIT is a 10-item validated
questionnaire developed by the World Health Organization to assess alcohol use and
alcohol-related problems [17]. Age was recorded upon inclusion in the randomized
controlled trial.

Analyses:
A negative binomial regression model was used to assess the intervention effect on mean
number of drinks per week. A logistic regression model was used to assess the intervention
effect on monthly or more binge drinking prevalence. Analyses were adjusted for outcome
baseline values, as well as linguistic region, Alcohol Use Disorder Identification Test scores, and
age. Among participants with missing values on number of drinks per week and monthly or
more binge drinking at 47 months, missing values were replaced with the last observation
carried forward. Two sensitivity analyses were conducted: one with the baseline observation
carried forward used to handle missing values, the other with multiple imputation.

Changes between baseline and the 47 months follow-up within the overall sample were
evaluated, using generalized estimating equations with a negative binomial distribution
for number of drinks per week and McNemar’s test for monthly or more binge drinking
prevalence.
The cohort study (C-SURF) and the randomized trial have been approved by the Ethics
Committee for Clinical Research in the Canton of Vaud (C-SURF: Protocol No. 15/2007;
Internet trial: Protocol No. 260/2011).

RESULTS:
Of the 737 trial participants with unhealthy alcohol use randomized to an internet-based
intervention, 626 (85.0%) completed the follow-up cohort assessment, conducted at
mean (SD) 47.4 (2.6) months following the randomized trial baseline assessment. In
addition, two participants had missing values on the binge drinking outcome. Missing
values were replaced with the last observation carried forward. For the number of drinks
per week, there were 111 missing values at 47 months. The 6 months value was carried
forward for 87 participants, the 1 month value for 18 participants, and the baseline value
for 6 participants. For binge drinking, there were 113 missing values at 47 months. The
6 months value was carried forward for 90 participants, the 1 month value for 17
participants and the baseline value for 6 participants.
The participants baseline and 47 months follow-up characteristics are reported in Table
1. Overall, there was a significant decrease in monthly or more binge drinking prevalence
and a modest non-significant increase in number of drinks per week.

There were no significant intervention effects for weekly drinking and monthly or more
binge drinking prevalence at 47 months (Table 2). Being from the French sector was
independently associated with more binge drinking and with a higher number of drinks
per week. Baseline drinking measures (weekly drinking, binge drinking and AUDIT score)
were associated with drinking at 47 months.
If the assumption is made that those missing at final follow-up had returned to baseline
drinking levels, and these values used rather than the last record value (i.e. baseline
value carried forward), the results were similar to those from the last value carried
forward analysis. There was no intervention effect on the number of drinks per week:
IRR 0.99 (0.89; 1.11), p=0.915, and no intervention effect on binge drinking prevalence:
OR 0.99 (0.71; 1.38), p=0.947. Similarly, in analyses using multiple imputation to handle
missing values, there was no intervention effect on the number of drinks per week: IRR
1.00 (0.87; 1.15), p=0.975, and no intervention effect on binge drinking prevalence: OR
0.97 (0.67; 1.40), p=0.872.

DISCUSSION:
We found no effects from an internet-based brief intervention (IBI) aimed at reducing
unhealthy alcohol use four years later. In addition, there were no significant changes in
weekly drinking in both groups. Monthly or more binge drinking prevalence decreased
significantly in both groups, but the intervention did not lead to additional decreases
over and above the natural history of binge drinking in the study population, possibly
reflecting regression to the mean. Intervention group participants appeared to increase
weekly drinking slightly less and decrease binge drinking slightly more than did those in

the control group, but these differences were not clinically or statistically significant. The
benefits from intervention seen at six months were not sustained four years later.
Sensitivity analyses using multiple imputation and baseline value carried forward
strongly confirmed findings.
Despite the methodological limitations of our study that was not originally designed to
look at long-term effects, our results are in line with a study that looked at the results of
a web-based normative feedback intervention after two years. There were limited
effects accrued from a biannual intervention on weekly drinking in both men and
women, and on alcohol-related problems among women, but no intervention effects if
the intervention was delivered only once [11]. Considering that our participants were all
males and received only one intervention, the absence of any significant reductions in
drinking seems consistent with these findings. The other study found decreases in
weekly drinking among the participants, whereas we observed increased weekly
drinking in our sample. However, in both samples heavy episodic drinking was reduced.
These contrasts may be indicative of cultural differences in the natural history of
drinking between American and Swiss youth.
The strengths of our study include a real-world context. It would have been very
challenging and costly to pursue this research and maintain a high follow-up rate for
randomized testing of the efficacy of IBI outside the framework of a large ongoing cohort
project. Moreover, the existing cohort structure and protocol allowed us to efficiently
conduct the necessary additional analyses. Our study has several limitations. The
calendar span of the cohort assessment limits conclusions regarding the diminishing
intervention effect over time. Benefits could have fallen off at any point between six and

47 months. It would have been helpful if alcohol use could have been recorded at
multiple intervals, in order to determine the dynamics and interactions influencing this
process. Nevertheless, these results yield information to help formulate reasonable
expectations about what can be gained from IBI. In another study, even an initial
intervention of once a week for 4 weeks and a booster intervention at 3 months showed
no effects after 1 year [18]. This suggests that periodic interventions over the course of
time would be needed. Because the sample consisted only of males, results cannot be
generalized to women. Also, as participants were recruited among participants in a
cohort study, selection bias may have been introduced and the sample may not be truly
representative of the source population. Nevertheless, the sample consisted of a large
cross-section of young men, and we consider our results can be generalized to young
men willing to respond to a confidential invitation to access a website on substance use.
In conclusion, we found no sustained beneficial effects of an internet-based brief
intervention among young men with unhealthy alcohol use four years later. Without
additional interventions to sustain potential gains, any long-term benefits of IBI should
probably not be expected to occur. Future research should focus on how to structure
and systematically deliver internet-based brief interventions that maximally help young
individuals reduce their drinking, in both the short and the long term.

Funding:
The randomized controlled trial was funded by the Swiss National Science Foundation
[grant 325130_135538/1, Principle Investigator (PI): N.B.]. C-SURF was funded by the
Swiss National Science Foundation (33CSCO-122679, PI: G.G.).
Trial registration:
The randomized trial was registered at current controlled trials: ISRCTN55991918.
Acknowledgments
N. Sanchez: project manager; S. Szabo, J. Szabo, M. Grand d’Hauteville, and their
team: web-design & development; M. Rège Walther: intervention development team; C.
Eidenbenz and C. Gachoud: project manager C-SURF; G. Danko for editing the
manuscript. The authors would also like to thank the participants for their time and
dedication to the study.
Author Contributions
Conceived and designed the experiment: NB JS JBD JAC BB GG. Analyzed the data:
NB JS GG. First draft of the manuscript: NB JS. Final version NB JS JBD JAC GG BB.
Secured funding: NB JBD JAC GG BB. Previous work in intervention design: JAC NB.

REFERENCES:
1.
2.
3.

4.

5.

6.

7.
8.
9.
10.
11.
12.

13.
14.
15.
16.
17.

Cunningham, J.A. and F.C. Breslin, Only one in three people with alcohol abuse or
dependence ever seek treatment. Addict Behav, 2004. 29: p. 221-3.
Kaner, E.F., et al., Effectiveness of brief alcohol interventions in primary care populations.
Cochrane Database Syst Rev, 2007(2): p. CD004148.
Bertholet, N., et al., Reduction of alcohol consumption by brief alcohol intervention in
primary care: systematic review and meta-analysis. Arch Intern Med, 2005. 165(9): p.
986-95.
Moyer, V.A. and F. Preventive Services Task, Screening and behavioral counseling
interventions in primary care to reduce alcohol misuse: U.S. preventive services task
force recommendation statement. Ann Intern Med, 2013. 159(3): p. 210-8.
Jonas, D.E., et al., Behavioral counseling after screening for alcohol misuse in primary
care: a systematic review and meta-analysis for the US Preventive Services Task Force.
Annals of Internal Medicine, 2012. 157(9): p. 645-654.
National Institute for Health and Care Excellence. Alcohol-use disorders: preventing
harmful drinking Public health guidance May 2014]; Available from:
http://publications.nice.org.uk/alcohol-use-disorders-preventing-harmful-drinkingph24.
Riper, H., et al., Effectiveness of E-self-help interventions for curbing adult problem
drinking: a meta-analysis. J Med Internet Res, 2011. 13(2): p. e42.
Khadjesari, Z., et al., Can stand-alone computer-based interventions reduce alcohol
consumption? A systematic review. Addiction, 2011. 106(2): p. 267-82.
Tansil, K.A., et al., Alcohol Electronic Screening and Brief Intervention: A Community
Guide Systematic Review. Am J Prev Med, 2016. 51(5): p. 801-811.
Dedert, E.A., et al., Electronic Interventions for Alcohol Misuse and Alcohol Use
Disorders: A Systematic Review. Ann Intern Med, 2015. 163(3): p. 205-14.
Neighbors, C., et al., Efficacy of web-based personalized normative feedback: a two-year
randomized controlled trial. J Consult Clin Psychol, 2010. 78(6): p. 898-911.
Bertholet, N., et al., Internet-based brief intervention for young men with unhealthy
alcohol use: a randomized controlled trial in a general population sample. Addiction,
2015. 110(11): p. 1735-43.
Gmel, G., et al., The Swiss cohort study on substance use risk factors : findings of two
waves. Sucht, 2015. 61(4): p. 251-262.
Rehm, J., Measuring quantity, frequency, and volume of drinking. Alcohol Clin Exp Res,
1998. 22(2 Suppl): p. 4S-14S.
Kypri, K., S.J. Gallagher, and M.L. Cashell-Smith, An internet-based survey method for
college student drinking research. Drug Alcohol Depend, 2004. 76(1): p. 45-53.
Sobell, L.C., et al., Comparison of a quick drinking screen with the timeline followback for
individuals with alcohol problems. J Stud Alcohol, 2003. 64(6): p. 858-61.
Saunders, J.B., et al., Development of the Alcohol Use Disorders Identification Test
(AUDIT): WHO Collaborative Project on Early Detection of Persons with Harmful Alcohol
Consumption--II. Addiction, 1993. 88(6): p. 791-804.

18.

Schuckit, M.A., et al., The Low Level of Response to Alcohol-Based Heavy Drinking
Prevention Program: One-Year Follow-Up. J Stud Alcohol Drugs, 2016. 77(1): p. 25-37.

Table 1: Characteristics of participants.
Full Sample

Intervention group

Control group

(n = 737)

(n = 367)

(n = 370)

Baseline

47 months

Baseline

47 months

Baseline

47 months

20.7 (1.1)

25.0 (1.1)

20.7 (1.2)

25.0 (1.2)

20.8 (1.1)

25.0 (1.1)

French-speaking

349 (56.1)

-

159 (51.5)

-

190 (60.7)

-

German-speaking

273 (43.9)

-

150 (48.5)

-

123 (39.3)

-

9.8 (7.9)a

10.8 (14.1)a

10.1 (7.9)

10.8 (14.2)

9.5 (7.8)

10.7 (14.1)

626 (84.9)b

474 (64.3)b

314 (85.6)

233 (63.5)

312 (84.3)

241 (65.1)

10.6 (4.2)

-

10.7 (4.3)

-

10.5 (4.0)

-

Age, mean (SD)
Linguistic region, n (%)

Number of drinks/week, mean (SD)
Monthly or more binge drinking
prevalence, n (%)
AUDIT score, mean (SD)

Note. SD: standard deviation. AUDIT: Alcohol Use Disorders Identification Test. anon significant difference between baseline and 47 months follow-up, χ2(1) =
3.82, p = .051. bsignificant difference between baseline and 47 months follow-up, χ2McNemar(1) = 95.80, p <.001.

Table 2: Adjusted analyses estimating the intervention effect at 47 months on weekly drinking (number of drinks
per week) and monthly or more binge drinking prevalence.
IRR

95% CI

p

Intervention (ref: controls)

0.99

0.88, 1.10

.803

French linguistic region (ref: German)

1.13

1.00, 1.27

.048

Baseline AUDIT score

1.04

1.02, 1.05

<.001

Baseline number of drinks per week

1.04

1.03, 1.05

<.001

Age

1.05

1.00, 1.10

.059

OR

95% CI

p

Number of drinks per weeka

Monthly or more binge drinking prevalence (at least one episode per month)b
Intervention (ref: controls)

0.90

0.65, 1.25

.537

French linguistic region (ref: German)

1.61

1.16, 2.25

.005

Baseline AUDIT score

1.17

1.12, 1.23

<.001

Baseline binge drinking

3.60

2.33, 5.54

<.001

Age

0.86

0.74, 1.00

.047

Note. AUDIT: Alcohol Use Disorders Identification Test. IRR: Incidence rate ratio. OR: Odds ratio. CI: confidence interval.
regression.

a Negative

binomial regression. b Logistic

