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Abstract — Aims: To evaluate the effectiveness of a web-based brief alcohol intervention ‘What Do You Drink’ (WDYD) among
heavy drinking students at 1- and 6-month post-intervention. Additionally, it was investigated whether certain subgroups would
benefit more than others from the WDYD intervention. Methods: A two-arm parallel group randomized controlled trial was conducted online in the Netherlands in 2010–2011. Inclusion criteria were: (1) being between 18- and 24-year old, (2) reporting heavy
drinking in the past 6 months, (3) being motivated to change alcohol consumption, (4) having access to the Internet and (5) giving
informed consent. Participants (n = 913) were randomized to the experimental (WDYD intervention) or control condition (no intervention). Measures were heavy drinking, frequency of binge drinking and weekly alcohol consumption. Results: Analyses according
to the intention-to-treat principle revealed no significant main intervention effects in reducing the alcohol measures at the follow-up
assessments. Secondary analyses revealed that gender, freshmen and fraternity or sorority membership did not moderate the effect of
the WDYD intervention at both follow-ups. Readiness to change, problem drinking and carnival participation moderated intervention
effects such that contemplators, those with severe symptoms of alcohol abuse or dependence, and those who participated in carnival
benefited more than others from the WDYD intervention regarding weekly alcohol consumption at 1-month follow-up. Conclusions:
The WDYD intervention was not effective in reducing the alcohol measures among heavy drinking students at 1- and 6-month postintervention. However, there is preliminary evidence that the WDYD intervention is effective in lowering drinking levels for subgroups of heavy drinking students in the short term.

The high prevalence of heavy drinking among students, especially among those who are affiliated with fraternities or
sororities, is cause for concern (Karam et al., 2007; Wicki
et al., 2010; Maggs et al., 2011; Ragsdale et al., 2011).
Heavy drinking among young adults significantly increases
the risk of adverse consequences in terms of mortality and
morbidity (Hingson et al., 2009). Adequate interventions are
needed to curb the prevalence and associated consequences
of heavy drinking among young adults. What is remarkable,
however, is that few alcohol intervention programs that target
young adults are available in the Netherlands (De Graaf
et al., 2010; Van Laar et al., 2011; Geels et al., 2012).
Over the past decade, alcohol interventions are increasingly being delivered via the web with the growth of computer
technology and the Internet (White et al., 2010). Prior
studies suggested that web-based brief alcohol interventions
providing personalized normative feedback are a promising
way to reduce heavy drinking among young adults (Bewick
et al., 2008), students (Doumas et al., 2009; Kypri et al.,
2009), freshmen (Saitz et al., 2007; Hustad et al., 2010) and
fraternity or sorority members (Larimer et al., 2001). The
majority of web-based brief alcohol interventions are based
on Motivational Interviewing principles (Miller and Rollnick,
2002) and social influence models (Bandura, 1986) and endeavor to detect harmful alcohol consumption and encourage
non-treatment seeking heavy drinkers to alter their behavior
(Spijkerman et al., 2010). Web-based brief alcohol interventions are beneficial over traditional face-to-face ones since
they can target non-treatment seeking groups, are accessible
24 h a day, can safeguard the users’ anonymity, and are costeffective to implement (Riper et al., 2009).

Because of the high prevalence of heavy drinking among
young adults and its consequences, the lack of Dutch alcohol
prevention programs targeting young adults, the advantages
of web-based delivered interventions, and the fact that the majority of young adults have access to the Internet and are actively using it (Escoffery et al., 2005), a web-based brief
alcohol intervention targeting heavy drinking young adults
was developed. This intervention, entitled ‘What Do You
Drink’ (WDYD), was developed using the intervention
mapping (IM) protocol (see Voogt et al., 2011), which is a
stepwise approach for theoretical and evidence-based development, implementation, and evaluation of effective behavior
change interventions (Bartholomew et al., 2001). The WDYD
intervention was intended to reduce alcohol consumption
among heavy drinking young adults by (a) increasing their
awareness of potential problems, consequences, and risks
associated with drinking behavior through providing personalized normative feedback and (b) strengthening drinking
refusal self-efficacy through providing tips to maintain drinking goals in situations in which it is hard to resist alcohol.
Personalized normative feedback comprised comparative information about personal drinking levels and drinking levels
of same-sex peers. The underlying idea was to correct misperceptions of descriptive drinking norms, which conforms to
social influence models. Moreover, the personalized normative feedback was delivered in a non-judgmental, non-confrontational and non-aversive manner to meet Motivational
Interviewing principles.
The aim of the present study was to evaluate the effectiveness of the WDYD intervention among heavy drinking
students at 1- and 6-month post-intervention. It was hypothesized that exposure to the WDYD intervention would be more
effective in reducing heavy drinking, frequency of binge
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drinking and weekly alcohol consumption compared with no
intervention at the 1- and 6-month follow-up.
Because the population of heavy drinking students is not
likely to be a homogeneous group, we further explored
whether certain theory-based subgroups would benefit more
than others from the WDYD intervention to improve the
intervention and to identify the needs of different subgroups
(Chiauzzi et al., 2005; Carey et al., 2007a; Riper et al., 2008;
Turrisi et al., 2009). Six moderators were identified on the
basis of moderators previously reported in the literature.
Gender
The moderating role of gender in web-based brief alcohol
interventions remains ambiguous. In some studies, males
show better outcomes than females (e.g. Spijkerman et al.,
2010), yet other studies indicate the opposite pattern (e.g.
Chiauzzi et al., 2005; Riper et al., 2008) and yet others indicate that males and females are equally receptive (Ballesteros
et al., 2004; Bewick et al., 2008; Carey et al., 2009; Kypri
et al., 2009). The differential gender effectiveness of webbased brief alcohol interventions necessitates further research.

Problem drinking
Several studies have found that severity of alcohol consumption acted as moderator in the effectiveness of alcohol interventions (e.g. Lewis et al., 2007; Sher and Rutledge, 2007),
yet other studies did not (e.g. Riper et al., 2008; Barnett
et al., 2010). Those with higher levels of alcohol consumption, might be more inclined to seek help or advice when
they receive personalized feedback and normative comparisons with alarming content (White et al., 2010; Fraeyman
et al., 2012). The contradicting findings of previous studies
and the limited research on the impact of the severity of
alcohol consumption on web-based brief alcohol intervention
response in a student population warrants investigation of
problem drinking as a moderator.
Freshmen
Freshmen are at high risk of developing and adopting heavy
drinking patterns due to increased independence and
decreased parental monitoring in the transition from high
school to college or university. Moreover, freshmen are found
to perceive alcohol consumption as a way to make new
friends (Borsari et al., 2007). Considering that perceived peer
norms of alcohol consumption are influential, interventions

providing personalized normative feedback about drinking
levels of same-sex peers might be especially beneficial for
freshmen (Borsari et al., 2007).
Fraternity or sorority membership
The moderating role of fraternity or sorority membership in
web-based brief alcohol intervention effectiveness has not
been well evaluated. Students affiliated with fraternities or
sororities engage in heavy drinking more often than those
who are not members of fraternities and sororities, partly due
to selection and socialization processes (Maalsté, 2000; Park
et al., 2008; Ragsdale et al., 2011). Fraternity or sorority
members who are frequently exposed to situations where
alcohol is present might benefit more than others from guidelines to resist alcohol in high-risk drinking situations provided by the WDYD intervention.
Carnival participation
Most web-based brief alcohol interventions do not take into
account the fluctuating nature of alcohol consumption
among students during the year (Del Boca and Darkes, 2003;
Maggs et al., 2011) and merely focus on reducing heavy
drinking in general rather than heavy drinking associated
with specific events (Neighbors et al., 2011). Carnival, a
4-day event celebrated in February before spring in the
southern provinces in the Netherlands and associated with
excessive drinking, coincided with our 1-month follow-up.
Although the WDYD intervention was not designed as a prevention strategy for specific high-risk drinking events, it is
worthwhile to explore whether carnival participants benefit
more than others from the WDYD intervention.
METHODS
Trial design
The effectiveness of the WDYD intervention for heavy
drinking students was evaluated in a two-arm parallel group
randomized controlled trial. Participants were randomly
assigned to either the experimental (n = 457: WDYD intervention) or control condition (n = 456: no intervention). Data
were collected employing an online diary study with 30 ecological momentary assessments. In the current study, we
solely report on the findings of three data points, that is,
baseline and the 1- and 6-month follow-up. The findings of
the online diary study and alcohol-related cognitions, will be
reported elsewhere (see Voogt et al., 2011).
Participants and procedure
Study participants were students aged 18–24-year old who
reported heavy drinking in the past 6 months and who were
motivated to change alcohol consumption. Additionally, participants needed to have daily access to the Internet and to
have signed an informed consent electronically. Problem drinkers (i.e. participants scoring 20 or higher on the Alcohol Use
Disorders Identification Test (AUDIT: (Saunders et al.,
1993)) and/or received treatment for alcohol-related problems), do not belong to the target group and are, therefore,
advised to seek treatment and are excluded from our sample.
The WDYD intervention was not developed for the

Downloaded from by guest on May 23, 2016

Readiness to change
Readiness to change is a proximal predictor of behavior change
in multiple cognitive-behavioral theories, such as the Theory of
Planned Behavior (Ajzen, 1991) and the Transtheoretical
Model (Prochaska and Velicer, 1997). Evidence regarding the
moderating role of readiness to change in web-based brief
alcohol intervention effectiveness has been mixed, with some
studies showing that a high degree of readiness to change
resulted in alcohol consumption reductions (Carey et al.,
2007a; Mun et al., 2009), whereas other studies showed opposite effects (e.g. Maisto et al., 2001). The inconsistent findings
of differences in readiness to change support further investigation of readiness to change as a moderator of web-based brief
alcohol intervention effectiveness.
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Frequency of binge drinking
The frequency of participants’ binge drinking was assessed
by asking them how often they had drunk five or more
glasses of standard alcohol units in the previous week on
one drinking occasion (Hibell et al., 2004). Responses were
given on an eight-point scale ranging from (0) ‘never’ to (7)
‘every day’. The scale was dichotomized into 0 = ‘no binge
drinking’ and 1 = ‘binge drinking’.
Weekly alcohol consumption
Participants’ weekly alcohol consumption, operationalized as
the mean number of glasses of standard alcohol units they
consumed in the previous 7 days, was measured with the
Dutch version of the Alcohol Weekly Recall (Lemmens et al.,
1992). To ensure standardized responses, an overview of
standard units for various beverages was provided with one
unit representing ten grams of ethanol. Weekly alcohol consumption was analyzed as a continuous measure. Participants
who scored higher than the sample mean of the weekly
alcohol consumption plus three times its standard deviation
were given that latter value in order to retain outliers in the
analyses (resulting range 0–108) (Tabachnick and Fidell,
2007).

Interventions
Participants in the experimental condition were exposed to
WDYD, which is a single session web-based brief alcohol
intervention to detect and reduce heavy drinking of adolescents. The WDYD intervention, developed by using the IM
protocol (Voogt et al., 2011), is based on Motivational
Interviewing principles (Miller and Rollnick, 2002) and elements of the I-Change model (De Vries et al., 1988).
Knowledge, social norms and self-efficacy are embedded in
the intervention as the most changeable determinants of behavior change (see for more details on the intervention
(Voogt et al., 2011). The WDYD intervention took ~20 min
to complete. The participants in the control condition received
no intervention.

Moderators
Readiness to change. Participants’ readiness to change
alcohol consumption was assessed through one item asking
participants which statement applied best to them. Response
choices were: (1) ‘I do not drink alcohol anymore’, (2) ‘In the
future I will keep drinking alcohol as much as I do now’, (3)
‘I want to reduce drinking alcohol in the future, but not within
the upcoming 6 months’, (4) ‘I want to reduce drinking
alcohol within the upcoming 6 months’, (5) ‘I want to reduce
drinking alcohol within the upcoming month’, (6) ‘I have
already reduced drinking alcohol, but <6 months ago’ and (7)
‘I have reduced drinking alcohol >6 months ago’. The seven
response choices were dichotomized into 0 = ‘readiness to
change’ and 1 = ‘not readiness to change’. Participants who
selected option four or five were considered to be in the contemplation stage of change (Rollnick et al., 1992; Prochaska
and Velicer, 1997), meaning that they were motivated to
reduce their alcohol consumption in the near future, whereas
those selecting one of the other statements were considered
not motivated to reduce their alcohol consumption in the near
future.

Measures
Heavy drinking
Heavy drinking was defined as consuming >21 glasses of
standard alcohol units per week and/or five or more glasses
of standard alcohol units at a single occasion (binge drinking) at least 1 day per week for males and for females consuming more than 14 glasses of standard alcohol units per
week and/or five or more glasses of standard alcohol units at
a single occasion (binge drinking) at least 1 day per week
(Gezondheidsraad, 2006). Heavy drinking was analyzed as a
dichotomous measure with 0 = ‘no heavy drinking’ and
1 = ‘heavy drinking’.

Problem drinking. The AUDIT was used to measure
problem drinking. The scale consists of ten items with scores
ranging from 0 to 40. Subscales of the AUDIT comprise
sensible drinking (0–7), hazardous drinking (8–15), harmful
drinking (16–19) and dependent drinking (20–40). An
AUDIT score of ≥8 is indicative of problem drinking.
However, an AUDIT score of ≥16 was assumed as a valid
cut-off score in our heavy drinking student population.
Therefore, the subscales of harmful and dependent drinking
were merged and recoded into dichotomous variables with
0 = ‘no problem drinking’ (AUDIT scores of 0–15) and
1 = ‘problem drinking’ (AUDIT scores of 16–40).
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prevention of problem drinking, but instead focuses on the
prevention of heavy drinking. Power analysis (G-Power)
revealed that to detect an increase in the percentage of participants showing low-risk drinking after 1 month of 42% in the
experimental condition versus 31% in the control condition
(Boon et al., 2011) with a two-sided 5% significance level
and a power of 80%, a sample size of 908 participants was
necessary given an anticipated dropout rate of 30% after
randomization.
From September until December 2010, students were
recruited by distributing flyers at higher professional education institutions and universities in the Netherlands. Students
were informed that the study was about the evaluation of
newly developed health education materials addressing
alcohol consumption. The cover story was used to reduce the
risk of social desirability bias. Students who were willing to
participate were given an e-mail address to obtain additional
information about the study. A screening survey was used to
select study participants. Respondents who fulfilled the inclusion criteria signed the informed consent electronically. They
were then randomized to the experimental and the control
conditions in blocks of four by using a computerized random
number generator. Randomization occurred before baseline
assessment in January 2011 and was stratified by gender and
an education level to ensure equal groups. Four weeks after
baseline assessment, participants in the experimental condition received access to the WDYD intervention, whereas participants in the control condition received no intervention.
Participants received a monetary reward of 100 euro after
they had completed the final assessment. Ethical approval
was granted by the Ethical Committee of the Faculty of
Social Sciences of Radboud University Nijmegen.
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Table 1. Baseline characteristics as a percentage of the sample, unless indicated otherwise

Male
Age, mean (SD)
Education
Higher professional education
University
Moderators
Contemplation stagea
Problem drinkingb
Freshmen
Fraternity or sorority membership
Carnival participation T1
Measures
Heavy drinkingc
Frequency of binge drinking
Weekly alcohol consumption, mean (SD)

Intervention (n = 456)

Control (n = 451)

Total sample (n = 907)

Significant difference I and C

60.3
20.9 (1.7)

60.1
20.8 (1.7)

60.2
20.8 (1.7)

n.s.
n.s.
n.s.

26.5
73.2

25.9
73.8

26.2
73.5

20.4
38.8
23.3
50.4
43.9

22.4
39.2
19.3
52.3
45.5

21.4
39.0
21.3
51.4
44.7

82.2
81.8
22.0 (15.9)

82.3
81.6
21.6 (16.0)

82.2
81.7
21.8 (15.9)

n.s.

n.s.

Note. All differences between conditions were non-significant (P > 0.05). SD, standard deviation; T1, 1-month follow-up.
Readiness to change alcohol consumption was assessed through one item asking the participants which statement applied best to them. Participants selecting
‘I want to reduce drinking alcohol within the upcoming 6 months’ or ‘I want to reduce drinking alcohol within the upcoming month’ were considered to be in
the contemplation stage of change, meaning that they were willing to reduce their alcohol consumption in the near future.
b
Assessed with the AUDIT and dichotomized into 0 = “no problem drinking” (AUDIT score of ≤15) and 1 = “problem drinking” (AUDIT score of ≥16).
c
Drinking > 14 or 21 (female/male) glasses of standard units of alcohol per week and/or drinking five or more glasses of standard alcohol units per occasion at
least once per week (=binge drinking).
a

Fraternity or sorority membership. Participants were asked
if they were a member of a fraternity or sorority. Response
choices were: (1) ‘no’ and (2) ‘yes’.
Carnival participation. Participants were asked if they celebrated carnival in March 2011. Response choices were: (1)
‘no’ and (2) ‘yes’.
Statistical methods
Primary statistical analyses involved t-tests, chi-quadrate tests
and logistic regressions to assess whether the randomization
had resulted in two comparable groups at baseline and
whether loss to the follow-up was distributed equally across
the experimental and control condition at the 1- and 6-month
follow-up (Table 1). Data were analyzed according to the
intent-to-treat (ITT) principle and the completers-only framework. Missing data were imputed in SPSS 19 using the predictive mean matching method (MMS). Twenty imputed
datasets were evaluated for statistical significance by averaging the results (i.e. pooling). In addition, completers-only
analyses were conducted on participants who completed
baseline and both the follow-up assessments.
Secondary statistical analyses included logistic regressions
to assess how the WDYD intervention related to heavy
drinking and frequency of binge drinking at follow-ups. Odd
ratios (ORs) and 95% confidence intervals (CIs) were
reported to determine the effectiveness of the WDYD intervention on these dichotomous measures. A linear regression
was conducted to assess the effectiveness of the WDYD

intervention on the continuous measure of weekly alcohol
consumption by reporting the r 2-value, standardized coefficient (β), and the P-value. Moreover, interaction terms were
computed and entered into the logistic (heavy drinking and
frequency of binge drinking) and linear regression models
(weekly alcohol consumption) to examine differences in
intervention effectiveness between subgroups at the 1- and
6-month follow-up. Interaction terms were calculated as the
products of the dummy coded intervention-control contrasts
with each of the moderators, that is, (1) gender (male/
female), (2) readiness to change (no/yes), (3) problem drinking (no/yes), (4) freshmen (no/yes), (5) fraternity or sorority
membership (no/yes) and (6) carnival participation (no/yes).
RESULTS
Participant flow
The flow of the participants, follow-up rates and number
analyzed are depicted in Fig. 1. In total, 4,992 students completed the screening survey, of whom 4,079 (81.7%) did not
meet the inclusion criteria of the study, mainly because they
did not report heavy drinking in the past 6 months and/or
were not motivated to change. Before baseline assessment,
913 students were randomized to the experimental condition
(n = 456) or control condition (n = 451). Six students did not
fill in the baseline questionnaire and were therefore excluded
(n = 6). Overall, 456 students were allocated to the experimental condition and 451 to the control condition. The
follow-up rates were high: 93.5 and 91.3% at 1 and 6
months, respectively. A total of 821 students (90.5%) completed data at baseline, 1- and 6-month follow-up.
Baseline characteristics
Table 1 presents baseline characteristics of 907 participants,
of whom 60.2% was male, 73.5% received university training, 21.3% was freshmen and 51.4% affiliated with fraternities or sororities. The average age was 20.8 (SD = 1.7).
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Freshmen. Participants were asked in which education
year they were enrolled. Response choices were: (1) ‘first year
Bachelor’, (2) ‘second year Bachelor’, (3) ‘third year Bachelor’,
(4) ‘fourth year Bachelor’, (5) ‘first year Master’ and (6)
‘second year Master’. The response choices were dichotomous
into 0 = ‘no freshmen’ (response choices: 2–6) and 1 =
‘freshmen’ (response choice: 1).
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Fig. 1. Participant flow chart.

Slightly more than one fifth of the participants (21.4%) were
considered to be in the contemplation stage of change,
meaning that they were motivated to reduce their alcohol
consumption in the near future (The screening survey was
administered between September and December 2010,
whereas the baseline assessment was administered in January
2011, which might explain the reduction in participant’s motivation to reduce their alcohol consumption in the near
future.). Additionally, more than one third (39.0%) of the
participants reported symptoms of problem drinking.
Moreover, nearly half of participants (44.7%) celebrated carnival. At baseline, 746 (82.2%) participants were heavy drinkers and 741 (81.7%) participants had drunk five or more
glasses of standard alcohol units in the previous week on
one drinking occasion. Mean weekly alcohol consumption
was 21.8 (SD = 15.9) standard units. There were no significant differences (P > 0.05) between conditions on any of the
baseline variables.
Loss to follow-up
Retention rates were 93.5% (n = 848) at the 1-month followup and 91.3% (n = 828) at the 6-month follow-up and

unrelated to conditions (χ 2 = 0.032 [df = 1], P = 0.86 and
χ 2 = 0.004 [df = 1], P = 0.95). Non-completers did not differ
from the follow-up respondents (P > 0.05) in terms of the
characteristics assessed at baseline (analyses not shown here).
Effect of the intervention
Heavy drinking and frequency of binge drinking
Table 2 displays the effect of the intervention on heavy
drinking and frequency of binge drinking at the 1- and
6-month follow-up for the experimental and control conditions. At both the follow-up assessments, there were no significant differences between conditions in heavy drinking
and frequency of binge drinking. All findings were replicated
under completers-only analyses.
Weekly alcohol consumption
Table 3 shows means and standard deviations of weekly
alcohol consumption by condition at the follow-up assessments. There were no significant differences between the experimental and control conditions in weekly alcohol
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Table 2. Percentage of heavy drinking and frequency of binge drinking at the 1- and 6-month follow-up by condition (WDYD intervention versus control):
intention-to-treat (multiple imputation) and completers-only analyses
Intervention

Heavy drinking
1-month follow-up
Intention-to-treat
Completers-only
6-month follow-up
Intention-to-treat
Completers-only
Frequency of binge drinking
1-month follow-up
Intention-to-treat
Completers-only
6-month follow-up
Intention-to-treat
Completers-only

Control

n

%

n

%

OR

95% CI

P

456
412

81.5
81.6

451
409

82.8
83.1

0.92
0.90

[0.64–1.31]
[0.62–1.29]

0.63
0.55

456
412

68.0
67.5

451
409

66.0
65.5

1.10
1.09

[0.83–1.46]
[0.82–1.46]

0.52
0.55

456
412

80.2
80.6

451
409

82.3
82.9

0.88
0.86

[0.61–1.25]
[0.60–1.22]

0.46
0.39

456
412

67.0
66.7

451
409

65.2
65.0

1.09
1.08

[0.82–1.44]
[0.81–1.44]

0.56
0.61

Table 3. Weekly alcohol consumption SDs at the 1- and 6-month follow-up by condition (WDYD intervention versus control): intention-to-treat (multiple
imputation) and completers-only analyses
Intervention
M

SD

M

SD

β

95% CI

P

28.6
28.4

22.6
22.9

31.0
31.7

26.9
27.5

−0.06
−0.07

[−6.11 to 0.45]
[−6.74 to 0.20]

0.09
0.07

21.5
21.2

20.6
20.7

22.4
22.3

20.5
20.6

−0.02
−0.03

[−3.61 to 1.88]
[−3.94 to 1.72]

0.54
0.44

Table 4. Moderating effects on heavy drinking and frequency of binge drinking using logistic regression (intention-to-treat analysis) at the 1- and 6-month
follow-up
1-month follow-up

Heavy drinking by
Gender
Readiness to change T0
Problem drinking T0
Freshmen T0
Fraternity or sorority membership T0
Carnival participation T1
Frequency of binge drinking by
Gender
Readiness to change T0
Problem drinking T0
Freshmen T0
Fraternity or sorority membership T0
Carnival participation T1

6-month follow-up

OR

95% CI

P

OR

95% CI

P

0.72
0.61
0.75
1.04
1.07
0.78

[0.35–1.44]
[0.26–1.48]
[0.35–1.65]
[0.45–2.38]
[0.53–2.18]
[0.31–1.94]

0.35
0.28
0.48
0.93
0.85
0.59

1.39
1.28
0.74
1.15
0.87
0.99

[0.78–2.49]
[0.64–2.55]
[0.41–1.33]
[0.57–2.33]
[0.48–1.56]
[0.55–1.80]

0.27
0.49
0.31
0.69
0.63
0.99

0.75
0.67
0.70
1.00
1.08
0.83

[0.37–1.52]
[0.28–1.61]
[0.32–1.49]
[0.45–2.24]
[0.54–2.18]
[0.33–2.09]

0.43
0.37
0.35
0.99
0.83
0.69

1.38
1.30
0.75
1.14
0.90
1.06

[0.78–2.44]
[0.65–2.59]
[0.41–1.36]
[0.57–2.32]
[0.50–1.61]
[0.59–1.91]

0.27
0.45
0.33
0.71
0.72
0.84

Note. T0, baseline assessment; T1, 1-month follow-up.

consumption at both the follow-up assessments. These results
were replicated in the completers-only analyses.

1- and 6-month after the intervention for any of the moderators (Table 4).

Moderating intervention effects
Heavy drinking and frequency of binge drinking
Moderation analyses in terms of heavy drinking and frequency of binge drinking revealed no significant effects at

Weekly alcohol consumption
Moderation analyses with respect to weekly alcohol consumption found significant effects for problem drinking
(β = −0.12; CI = −14.09 to −1.24; P = 0.02) and carnival
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1-month follow-up
Intention-to-treat
Completers-only
6-month follow-up
Intention-to-treat
Completers-only

Control
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Table 5. Moderating effects on weekly alcohol consumption using linear regression (intention-to-treat analysis) at the 1- and 6-month follow-up
1-month follow-up

Weekly alcohol consumption by
Gender
Readiness to change T0
Problem drinking T0
Freshmen T0
Fraternity or sorority membership T0
Carnival participation T1

6-month follow-up

β

95% CI

P

β

95% CI

P

0.10
−0.10
−0.12
−0.01
0.12
−0.12

[−3.12 to 9.67]
[−15.89 to 0.06]
[−14.09 to −1.24]
[−8.65 to 7.50]
[−3.16 to 10.06]
[−13.52 to −1.74]

0.32
0.05
0.02
0.89
0.31
0.01

0.05
−0.02
−0.02
0.04
0.00
−0.05

[−4.14 to 6.69]
[−8.01 to 5.27]
[−6.69 to 4.37]
[−3.78 to 9.58]
[−5.36 to 5.45]
[−7.84 to 3.21]

0.64
0.69
0.68
0.40
0.99
0.41

Note. T0, baseline assessment; T1, 1-month follow-up.

and 23.3 alcohol units in the control condition, respectively,
indicating that those in the control condition had increased
their intake by a significantly larger amount in absolute
terms than those exposed to the WDYD intervention. These
effects were not found at 6-month follow-up. In addition,
gender, freshmen and fraternity or sorority membership did
not moderate the effect of the WDYD intervention at both
the follow-up assessments (Table 5 and Fig. 2).
DISCUSSION

participation (β = −0.12; CI = −13.52 to −1.74; P = 0.01) at
the 1-month follow-up. For readiness to change, a marginally
significant effect was found (β = −0.10; CI = −15.89 to 0.06;
P = 0.05). Contemplators, problem drinkers and carnival participants in the experimental condition increased their mean
weekly alcohol consumption at the 1-month follow-up with
2.0, 12.3 and 16.4 alcohol units compared with 11.5, 20.0,
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Fig. 2. Increases in weekly alcohol consumption (in standard alcohol units)
in the experimental and control condition 1 month after baseline assessment,
by readiness to change, problem drinking and carnival participation.

The aim of the current study was to evaluate the effectiveness of the web-based brief alcohol intervention WDYD. It
was hypothesized that exposure to the WDYD intervention
would reduce heavy drinking, frequency of binge drinking
and weekly alcohol consumption among heavy drinking students compared with no intervention at the 1- and 6-month
follow-up. Contrary to the hypothesis, there were no significant main effects of the WDYD intervention on any of the
alcohol measures at the follow-up assessments. This is in
contrast with previous studies showing that web-based brief
alcohol interventions are successful (small to medium effect
sizes) in reducing heavy drinking, frequency of binge drinking and/or weekly alcohol consumption in a student population at the 1-month follow-up (e.g. Doumas and Andersen,
2009; Hustad et al., 2010) and 6-month follow-up (e.g.
Kypri et al., 2008).
Several explanations can be proposed for the absence of
main effects of the WDYD intervention on the alcohol measures at the follow-up assessments. First, the 20-min and
single-session exposure to the WDYD intervention might not
have been intensive enough to reduce alcohol consumption at
the follow-up assessments. Booster sessions might have
increased participants’ exposure to the WDYD intervention
and thereby strengthen and/or extending intervention effects
(Portnoy et al., 2008; Riper et al., 2011). Secondly, participants in both conditions might have been exposed to alcohol
intervention programs, such as mass media campaigns (e.g.
national campaigns aiming at increasing awareness of dangers
of drunk driving). Exposure to other alcohol intervention programs on the alcohol measures can therefore not be ruled out
for participants in both conditions. Thirdly, it is unclear to
what extent the participants in the experimental condition
have read and remembered the personalized feedback and
normative comparisons and utilized the tips to resist alcohol
in high-risk drinking situations provided by the WDYD intervention. Participants might have exhibited less engagement in

Effectiveness of a web-based brief alcohol intervention

Strengths and limitations
The current study was adequately powered and had a high retention rate, especially when compared with other web-based
alcohol interventions (Carey et al., 2009). In addition, the
trial design was conducted in a real-life context rather than
in an artificial setting and thus provided accurate tests of hypotheses. Moreover, the WDYD intervention is based on

theory and evidence by using the IM protocol and includes
components (e.g. personalized normative feedback) that have
been identified as successful in reducing heavy drinking in
student populations (Carey et al., 2007b).
The study has several limitations that are worth mentioning.
First, the convenience sampling strategy might have affected
the representativeness of the study sample. Nonetheless, the
majority of web-based brief alcohol interventions conducted
with young adult or student populations have used this type
of sampling strategy (e.g. Spijkerman et al., 2010). Secondly,
contamination between conditions might have occurred when
participants in the control condition had friends in the experimental condition who shared the link of the WDYD intervention. Yet, the number of participants in the control condition
that could have been exposed to the WDYD intervention is
expected to be small because the intervention is not yet available online. A third limitation is the self-reported nature of
the data. However, self-reports on alcohol measures have
been found to be reliable and valid (Del Boca and Darkes,
2003; Engels et al., 2007). Fourth, the results from this study
cannot be generalized to individuals younger than 18 and
those who have not attended a college or university. Finally,
the current study used only two follow-up assessments (i.e.
1- and 6-month) and did not take into account the fluctuating
nature of heavy drinking among college students (Del Boca
et al., 2004). Therefore, the effectiveness of the WDYD intervention should be further examined by using ecological momentary assessment as methodology for the assessment of
drinking behavior.

CONCLUSIONS
The WDYD intervention was not effective in reducing heavy
drinking, frequency of binge and weekly alcohol consumption among heavy drinking students at 1- and 6-month postintervention. However, there is preliminary evidence that the
WDYD intervention is effective in lowering drinking levels
for subgroups of heavy drinking students in the short term.
Funding — This work was supported by ZonMw, The Netherlands Organization for
Health Research and Development [grant number 50-50110-96-682].

REFERENCES
Ajzen I. (1991) The theory of planned behavior. Organ Behav Hum
Dec 50:179–211.
Ballesteros J, González-Pinto A, Querejeta I et al. (2004) Brief
interventions for hazardous drinkers delivered in primary care
are equally effective in men and women. Addiction 99:103–8.
Bandura A. (1986) Social Foundations of Thought and Action: A
Social Cognitive Theory. Englewood Cliffs, NJ: Prentice-Hall.
Barnett NP, Apodaca TR, Magill M. et al. (2010) Moderators and
mediators of two brief interventions for alcohol in the emergency department. Addiction 105:452–65.
Bartholomew K, Parcel G, Kok GS et al. (2001) Intervention
Mapping: Designing Theory- and Evidence-based Health
Promotion Programs. Mountain View, CA: Mayfield.
Bewick BM, Trusler K, Barkham M et al. (2008) The effectiveness
of web-based interventions designed to decrease alcohol consumption—a systematic review. Prev Med 47:17–26.
Boon B, Risselada A, Huiberts A et al. (2011) Curbing alcohol use
in male adults through computer generated personalized advice:
randomized controlled trial. J Med Internet Res 13:e43.

Downloaded from by guest on May 23, 2016

the content and presentation of the WDYD intervention than
envisioned beforehand (Danaher and Seeley, 2009).
The present study further explored whether subgroups
would benefit more than others from the WDYD intervention.
The moderating effect of gender could not be demonstrated. If
ambiguity remains concerning differential effectiveness of
web-based brief alcohol interventions between genders, it reasonable to target both male and female students in future
web-based delivered interventions. In addition, freshmen and
fraternity and sorority members, both at elevated risk of
developing and engaging in heavy drinking patterns (Turrisi
et al., 2006; Hustad et al., 2010), were not found to benefit
more than others from the WDYD intervention. Heavy drinking students who derived more benefit than others from the
WDYD intervention tended to be contemplators, problem
drinkers and carnival participants. The observed moderating
effects were evident with respect to weekly alcohol consumption at the 1-month follow-up. Contemplators, problem drinkers and carnival participants increased their weekly alcohol
consumption in both conditions, probably due to the carnival
event that coincided with the 1-month follow-up assessment.
However, those who were exposed to the WDYD intervention
increased their weekly alcohol consumption less steeply than
controls did, indicating the protective role of the WDYD
intervention. Contemplators might have been better in operationalizing action plans postulated by the WDYD intervention about the maximum intake of alcoholic beverages per
day and week compared with those who are not contemplators
since they are found to be more likely to pursue their drinking
goals, feel strongly committed to them, and consider that the
drinking goals are attainable (Cox et al., 2007). Additionally,
problem drinkers might be more interested in, explored, and
took advantage of the personalized feedback and normative
comparisons with alarming content than non-problem drinkers (White et al., 2010; Fraeyman et al., 2012). Moreover,
carnival participants might have perceived the personalized
normative feedback and tips to resist alcohol in high-risk
drinking situations to a greater relevance during the carnival
event leading to more active processing of the feedback and
information. Early intervening might be especially relevant to
target carnival participants due to the extensive access to
alcohol and peer pressure to drink large amounts of alcohol
during this high-risk drinking event. The accurate timing of
intervention exposure might also explain why carnival participants benefited more than others from the WDYD
intervention.
The moderating intervention effects indicated that the
WDYD intervention can be meaningful for subgroups of
heavy drinking students who are motivated to change and
who are most at risk. Moreover, the WDYD intervention can
be valuable prior to specific high-risk drinking events (e.g.
carnival) and might assist as a promising event-specific prevention strategy.

319

320

Voogt et al.
Kypri K, Hallett J, Howat P et al. (2009) Randomized controlled
trial of proactive web-based alcohol screening and brief intervention for university students. Arch Intern Med 169:1508–14.
Larimer ME, Turner AP, Anderson BK et al. (2001) Evaluating a
brief alcohol intervention with fraternities. J Stud Alcohol
62:370–80.
Lemmens P, Tan ES, Knibbe RA. (1992) Measuring quantity and
frequency of drinking in a general population survey: a comparison of five indices. J Stud Alcohol 53:476–86.
Lewis MA, Neighbors C, Oster-Aaland L et al. (2007)
Indicated prevention for incoming freshmen: personalized normative feedback and high-risk drinking. Addict Behav 32:
2495–508.
Maalsté N. (2000) Ad Fundum! Een blik in de gevarieerde drinkcultuur van het Nederlandse studentenleven [Ad Fundum! A
Gaze in the Variated Drinking Culture of the Dutch Students’
Life]. Utrecht: Centrum Verslavings Onderzoek (CVO).
Maggs JL, Williams LR, Lee CM. (2011) Ups and downs of
alcohol use among first-year college students: number of drinks,
heavy drinking, and stumble and pass out drinking days. Addict
Behav 36:197–202.
Maisto SA, Conigliaro J, McNeil M et al. (2001) Effects of two
types of brief intervention and readiness to change on alcohol
use in hazardous drinkers. J Stud Alcohol 62:605–14.
Miller WR, Rollnick S. (2002) Motivational Interviewing:
Preparing People for Change. New York, NY: Guilford Press.
Mun EY, White HR, Morgan TJ. (2009) Individual and situational
factors that influence the efficacy of personalized feedback substance use interventions for mandated college students.
J Consult Clin Psychol 77:e88.
Neighbors C, Atkins DC, Lewis MA et al. (2011) Event-specific
drinking among college students. Psychol Addict Behav
25:702–7.
Park A, Sher KJ, Krull JL. (2008) Risky drinking in college changes
as fraternity/sorority affiliation changes: a person-environment perspective. Psychol Addict Behav 22:219–29.
Portnoy DB, Scott-Sheldon LA, Johnson BT et al. (2008)
Computer-delivered interventions for health promotion and behavioral risk reduction: a meta-analysis of 75 randomized controlled trials, 1988–2007. Prev Med 47:3–16.
Prochaska JO, Velicer WF. (1997) The transtheoretical model of
health behavior change. Am J Health Promot 12:38–48.
Ragsdale K, Porter JR, Mathews R et al. (2011) ‘Liquor before
beer, you’re in the clear’: Binge drinking and other risk behaviours among fraternity/sorority members and their non-Greek
peers. J Subst Use 17:323–39.
Riper H, Kramer J, Keuken M et al. (2008) Predicting successful
treatment outcome of web-based self-help for problem drinkers:
secondary analysis from a randomized controlled trial. J Med
Internet Res 10:e46.
Riper H, Van Straten A, Keuken M et al. (2009) Curbing problem
drinking with personalized-feedback interventions: a meta-analysis. Am J Prev Med 36:247–55.
Riper H, Spek V, Boon B et al. (2011) Effectiveness of E-self-help
interventions for curbing adult problem drinking: a
meta-analysis. J Med Internet Res 13:e42.
Rollnick S, Heather N, Gold R et al. (1992) Development of
a short readiness to change questionnaire for use in brief,
opportunistic interventions among excessive drinkers. Br J
Addict 87:743–54.
Saitz R, Palfai TP, Freedner N et al. (2007) Screening and brief
intervention online for college students: the ihealth study.
Alcohol Alcoholism 42:28–36.
Saunders JB, Aasland OG, Babor TF et al. (1993) Development of
the alcohol use disorders identification test (AUDIT): WHO collaborative project on early detection of persons with harmful
alcohol consumption-II. Addiction 88:791–804.
Sher KJ, Rutledge PC. (2007) Heavy drinking across the transition
to college: predicting first-semester heavy drinking from precollege variables. Addict Behav 32:819–835.
Spijkerman R, Roek MAE, Vermulst A et al. (2010) Effectiveness
of a web-based brief alcohol intervention and added value of
normative feedback in reducing underage drinking: a randomized controlled trial. J Med Internet Res 12:e65.

Downloaded from by guest on May 23, 2016

Borsari B, Murphy JG, Barnett NP. (2007) Predictors of alcohol
use during the first year of college: implications for prevention.
Addict Behav 32:2062–86.
Carey KB, Henson JM, Carey MP et al. (2007a) Which heavy
drinking college students benefit from a brief motivational intervention? J Consult Clin Psycho. 75:663–9.
Carey KB, Scott-Sheldon LAJ, Carey MP et al. (2007b)
Individual-level interventions to reduce college student drinking:
a meta-analytic review. Addict Behav 32:2469–94.
Carey KB, Scott-Sheldon LA, Elliott JC et al. (2009)
Computer-delivered interventions to reduce college student
drinking: a meta-analysis. Addiction 104:1807–19.
Chiauzzi E, Green TC, Lord S et al. (2005) My student body: a
high-risk drinking prevention web site for college students. J Am
Coll Health 53:263–74.
Cox WM, Pothos EM, Hosier SG. (2007) Cognitive-motivational
predictors of excessive drinkers' success in changing.
Psychopharmacology (Berl) 192:499–510.
Danaher BG, Seeley JR. (2009) Methodological issues in research
on web-based behavioral interventions. Ann Behav Med
38:28–39.
De Graaf R, Ten Have M, Van Dorsselaer S. (2010) De psychische
gezondheid van de Nederlandse bevolking [The Mental Health
of the Dutch Population]. Utrecht, The Netherlands:
Trimbos-instituut [Trimbos Institute].
De Vries H, Dijkstra M, Kuhlman P. (1988) Self-efficacy: the third
factor besides attitude and subjective norm as a predictor of behavioral intentions. Health Educ Res 3:273–82.
Del Boca FK, Darkes J. (2003) The validity of self-reports of
alcohol consumption: state of the science and challenges for research. Addiction 98:1–12.
Del Boca FK, Darkes J, Greenbaum PE et al. (2004) Up close and
personal: temporal variability in the drinking of individual
college students during their first year. J Consult Clin Psych
72:155–64.
Doumas DM, Andersen LL. (2009) Reducing alcohol use in firstyear university students: evaluation of a web-based personalized
feedback program. J Coll Couns 12:18–32.
Doumas DM, McKinley LL, Book P. (2009) Evaluation of two
web-based alcohol interventions for mandated college students.
J Subst Abuse Treat 36:65–74.
Engels RCME, Van der Vorst H, Dekovic M et al. (2007)
Correspondence in collateral and self-reports on alcohol consumption: a within family analysis. Addict Behav 32:1016–30.
Escoffery C, Miner KR, Adame DD et al. (2005) Internet use for
health information among college students. J. Am. Coll. Health
53:183–8.
Fraeyman J, Van Royen P, Vriesacker B et al. (2012) How is an
electronic screening and brief intervention tool on alcohol use
received in a student population? A qualitative and quantitative
evaluation. J Med Internet Res 14:e56.
Geels LM, Bartels M, Van Beijsterveldt TCEM et al. (2012) Trends
in adolescent alcohol use: effects of age, sex and cohort on
prevalence and heritability. Addiction 107:518–27.
Gezondheidsraad (2006) Richtlijnen voor gezonde voeding 2006
[Guidelines for Healthy Nutrition 2006]. Den Haag:
Gezondheidsraad [Dutch National Health Council].
Hibell B, Andersson B, Bjarnasson T et al. (2004) The ESPAD
report 2003. Alcohol and other drug use among students in 35
European countries. Stockholm: The Swedish Council for
Information on Alcohol and other Drugs.
Hingson RW, Wenxing Zha, Weitzman ER. (2009) Magnitude of
and trends in alcohol-related mortality and morbidity among
U.S. college students ages 18–24, 1998–2005. J Stud Alcohol
Drugs (suppl. 16):12–20.
Hustad JT, Barnett NP, Borsari B et al. (2010) Web-based alcohol
prevention for incoming college students: A randomized controlled trial. Addict Behav 35:183–9.
Karam E, Kypri K, Salamoun M. (2007) Alcohol use among
college students: an international perspective. Curr Opin
Psychiatry 20:213–21.
Kypri K, Langley JD, Saunders JB et al. (2008) Randomized controlled trial of web-based alcohol screening and brief intervention in primary care. Arch Intern Med 168:530–6.

Effectiveness of a web-based brief alcohol intervention
Tabachnick BG, Fidell LS. (2007) Using Multivariate Statistics.
Boston, MA: Allyn and Bacon.
Turrisi R, Mallett KA, Mastroleo NR. (2006) Heavy drinking in
college students: who is at risk and what is being done about it?
J Gen Psychol 133:401–20.
Turrisi R, Larimer ME, Mallett KA et al. (2009) A randomized
clinical trial evaluating a combined alcohol intervention for highrisk college students. J Stud Alcohol Drugs 70:555–67.
Van Laar MW, Cruts AAN, Van Ooyen-Houben MMJ et al. (2011)
Nationale Drug Monitor [National Drug Monitor]. Utrecht, The
Netherlands Trimbos-instituut [Trimbos Institute].

321

Voogt CV, Poelen EAP, Kleinjan M et al. (2011) Targeting young
drinkers online: the effectiveness of a web-based brief alcohol
intervention in reducing heavy drinking among college students:
study protocol of a two-arm parallel group randomized controlled trial. BMC Public Health 11:231.
White A, Kavanagh D, Stallman H et al. (2010) Online alcohol
interventions: a systematic review. J Med Internet Res 12:e62.
Wicki M, Kuntsche E, Gmel G. (2010) Drinking at European
universities? A review of students’ alcohol use. Addict Behav
35:913–24.

Downloaded from by guest on May 23, 2016

