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Beer à no-go: learning to stop responding to alcohol
cues reduces alcohol intake via reduced affective
associations rather than increased response inhibition
Katrijn Houben, Remco C. Havermans, Chantal Nederkoorn & Anita Jansen
Clinical Psychological Science, Maastricht University, Maastricht, the Netherlands

ABSTRACT
Aims Previous research has shown that consistently not responding to alcohol-related stimuli in a go/no-go training
procedure reduces drinking behaviour. This study aimed to examine further the mechanisms underlying this go/no-go
training effect. Design, setting and participants Fifty-seven heavy drinkers were assigned randomly to two training
conditions: in the beer/no-go condition, alcohol-related stimuli were always paired with a stopping response, while in
the beer/go condition participants always responded to alcohol-related stimuli. Participants were tested individually
in a laboratory at Maastricht University. Measurements Weekly alcohol intake, implicit attitudes towards beer,
approach–avoidance action tendencies towards beer and response inhibition were measured before and after the
training. Findings Results showed a significant reduction in both implicit attitudes (P = 0.03) and alcohol intake
(P = 0.02) in the beer/no-go condition, but not in the beer/go condition. There were no significant training effects on
action tendencies or response inhibition. Conclusions Repeatedly stopping pre-potent responses towards alcoholrelated stimuli reduces excessive alcohol use via a devaluation of alcohol-related stimuli rather than via increased
inhibitory control over alcohol-related responses.
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INTRODUCTION
Addictive behaviours such as alcohol abuse involve a conflict between the hedonic impulse to drink alcohol and the
intention to refrain from acting on this impulse. Dualsystem models explain such conflicts by postulating that
two distinct cognitive processes guide drinking behaviour
[1–3]: a fast impulsive (automatic or implicit) system,
which directs drinking behaviour via automatic affective
associations, and a slow reflective (controlled or explicit)
system that guides behaviour through deliberate decisions. Importantly, the reflective system can override
impulsive responses if one has enough cognitive
resources for effortful cognitive control. Thus, drinking
behaviour is instigated by impulsive processes, unless one
is able to engage in controlled processing to regulate
such impulses. In line with this model, stronger positive
implicit attitudes towards alcohol (impulsive system)
© 2012 The Authors, Addiction © 2012 Society for the Study of Addiction

predict increased alcohol consumption [4–8], especially
when cognitive control abilities, such as response inhibition and working memory, are reduced [9–11].
Importantly, these insights suggest two possible routes
to behavioural change: first, interventions could target
automatic affective processes that guide alcohol use. For
instance, decreasing implicit attitudes towards alcohol
via evaluative conditioning procedures has been demonstrated to reduce alcohol intake effectively [12,13].
Secondly, interventions could also increase cognitive
control abilities, such as response inhibition and working
memory, so that automatic impulses to drink alcohol
can be regulated more easily. Consistent with this idea,
we showed that increasing working memory capacity
decreases alcohol intake, especially for people who experience strong impulses to drink alcohol [14]. Thus, both
routes to changing drinking behaviour appear to have
merit.
Addiction, 107, 1280–1287
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Further, we have also shown that drinking behaviour
can be reduced via a go/no-go training procedure [15].
Specifically, repeatedly withholding responses to alcoholrelated stimuli caused implicit attitudes towards alcohol
to become more negative, and reduced drinking behaviour. However, the mechanisms underlying the observed
change in drinking behaviour still remain unclear.
According to the Behavior Stimulus Interaction (BSI)
theory proposed by Veling et al. [16], positive stimuli
automatically elicit approach tendencies due to their
reward value. Consequently, pairing such rewarding
stimuli with situational cues signalling that approach is
unwanted (i.e. a no-go signal) causes a response conflict
[16,17]. This response conflict is then resolved via a
devaluation of the stimuli that were paired consistently
with stopping [16], and by reducing approach tendencies
towards these stimuli [17]. Further, Verbruggen & Logan
demonstrated that mapping stimuli consistently onto a
stopping response can increase response inhibition effectively for those stimuli [18].
Thus, the change in drinking behaviour that resulted
from the go/no-go training could have been caused via
three different mechanisms: first, alcohol-related stimuli
may have been devalued, thereby decreasing automatic
impulses to drink alcohol that reside in the impulsive
system. Indeed, in line with this idea, the change in
drinking behaviour coincided with a change in implicit
attitudes [15]. Secondly, this devaluation of alcoholrelated stimuli may have also reduced the automatic
motivation to approach alcohol that is activated typically by the impulsive system in response to the rewarding value of alcohol stimuli. Thirdly, repeatedly stopping
responses to alcohol stimuli may have increased the
ability of the reflective system to inhibit impulsive
responses to alcohol stimuli, thereby increasing inhibitory control over drinking behaviour. Importantly,
these mechanisms are not mutually exclusive and may
have contributed jointly to the observed behavioural
change.
The aim of this study was to replicate our previous
findings with go/no-go training, and to explore via
which mechanism(s) pairing alcohol-related stimuli
with a stopping response reduces drinking behaviour. It
was hypothesized that withholding responses to alcohol
stimuli during the training would cause (i) a devaluation of alcohol-related stimuli; (ii) a change in action
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tendencies to approach or avoid alcohol-related stimuli;
and (iii) improve response inhibition for alcohol-related
stimuli. Finally, we examined which of these (changed)
processes contributed to the expected behavioural
change in drinking.

METHOD
Participants
Participants were 57 heavy drinking Maastricht University students [24 female students; mean age = 20.91,
standard deviation (SD) = 1.83]. Participants were
included only if they consumed on average 12 (males) or
10 (females) alcoholic consumptions or more per week
and if beer was their preferred alcoholic beverage. On
average, participants consumed 23.29 (SD = 11.92)
Dutch standard drinking units of 10 g of alcohol per
week. On the Alcohol Use Disorder Identification Test
(AUDIT [19]), participants had an average score of 13.97
(SD = 2.47).

Materials and measures
Go/no-go task
During the go/no-go task, four pictures of glasses of beer
and four pictures of empty glasses were presented. Participants were instructed to press the space bar when a go
cue was displayed, and to withhold responding when a
no-go cue was shown. The go/no-go cues were the letters
‘p’ and ‘f ’ (with counterbalanced instructions), displayed
randomly in one of four corners of the pictures. In the
beer/no-go condition, beer-related pictures were paired
consistently with the no-go cue, while pictures of empty
glasses were paired consistently with the go cue. In the
beer/go condition, beer-related pictures were always
paired with the go cue, and pictures of empty glasses were
always paired with the no-go cue.†
The go/no-go task consisted of two blocks of 160
trials. Trials were presented randomly, but go or no-go
trials were never presented more than four consecutive
times. During each trial, picture and cue were presented
together (1500 ms). A green circle was displayed after a
correct (non)response (500 ms), and a red cross after an
incorrect (non)response (500 ms).

†
The reason for including this beer/go condition was twofold: first, previous research showed that pairing stimuli repeatedly with
no-go cues caused a devaluation of those stimuli, while pairing stimuli consistently with go cues did not change stimulus evaluations
[16]. For ease of comparison across studies [15,16], we decided to use the same two conditions in the present research. Secondly, the
beer/go condition was deemed to be a more appropriate control condition for the beer/no-go condition compared to a control
condition where participants, for instance, would respond to alcohol on 50% of the trails and withhold responding on the other 50%
of the trails. Such a control condition may not rule out training effects completely, similar to those in the beer/no-go condition.
Nevertheless, future research should examine the value of such alternative control conditions that do not involve responding
consistently to alcohol cues to avoid inadvertently increasing impulsive drinking behaviour.

© 2012 The Authors, Addiction © 2012 Society for the Study of Addiction

Addiction, 107, 1280–1287

1282

Katrijn Houben et al.

Implicit Association Test (IAT)
As in our previous study [15], implicit attitudes towards
beer were measured with the IAT, a computerized classification task based on the assumption that it is easier to
classify two concepts that are associated using the same
response than to classify unassociated concepts with the
same response [20]. Participants had to classify stimuli
into two target categories (i.e. beer and empty glasses)
and two affective attribute categories (i.e. positive and
negative). The ‘beer’ and ‘empty’ target categories each
consisted of six pictures (including the pictures presented
during the go/no-go task). The attribute categories were
‘pleasant’ (happy, jolly, energetic, funny, sociable, cheerful) and ‘unpleasant’ (dull, miserable, sick, depressed,
unhappy, drowsy).
The IAT consisted of seven blocks. In blocks 1 and 2,
participants practised the target categorization and the
attribute categorization, respectively, using two response
keys (24 trials). In blocks 3 (practice; 24 trials) and 4
(test; 48 trials), participants classified stimuli from one
target and one attribute category (e.g. beer and pleasant)
with one response key, and stimuli belonging to the other
two categories (e.g. empty and unpleasant) with the other
response key. In block 5 (48 trials), participants practised
the reversed target classification. In blocks 6 (practice;
24 trials) and 7 (test; 48 trials), participants performed
the reverse combination of targets and attributes (e.g.
beer and unpleasant versus empty and pleasant). The
response assignment of the attribute categories and the
order of the combined sorting conditions (blocks 3 and 4
and blocks 6 and 7) were counterbalanced.
IAT effects were calculated with the D600 algorithm
[21]: mean reaction times (RT) were calculated separately for the two combination tasks, including both practice (blocks 3 and 6) and test blocks (blocks 4 and 7). IAT
scores were calculated as the difference between these
two RTs so that higher IAT scores indicate faster performance when beer was paired with pleasant than when
beer was paired with unpleasant. Further, following the
formula presented by Greenwald et al. [21], error penalties (600 ms) were given, and scores were standardized
for each participant.
Stimulus response compatibility (SRC) task
Approach–avoidance action tendencies were assessed
with the SRC task, which is based on the supposition that
one is faster to approach liked stimuli and avoid disliked
stimuli than to approach disliked stimuli and avoid liked
stimuli [22]. During this task, four beer-related pictures
and four pictures of empty glasses were presented (the
same pictures as used during the go/no-go task), as well
as eight filler pictures (e.g. a wooden shoe, a traffic cone, a
cardboard box). Pictures were displayed in the centre of
© 2012 The Authors, Addiction © 2012 Society for the Study of Addiction

the computer screen together with a manikin (a matchstick figure) placed exactly between the outer border of
the picture and the edge of the screen.
The SRC task comprised two blocks of 32 trials (counterbalanced): in one block, participants had to approach
drinking-related pictures (i.e. beer-related pictures and
pictures of empty glasses) and avoid filler pictures by
moving the manikin towards or away from the picture
using the up- and down-arrow keys. In the other block,
participants had to avoid drinking-related pictures and
approach filler pictures. Approach and avoidance tendencies for beer were calculated as the mean RT separately for
trials that involved approaching beer-related stimuli, and
trials that involved avoiding beer-related pictures. Mean
approach and avoidance RTs for pictures of empty glasses
were calculated in the same fashion.
Stop-signal task (SST)
To measure response inhibition we used the SST, which
is based on the notion that response inhibition can
be operationalized as the ability to inhibit pre-potent
responses, and which involves deliberately stopping a prepared motor response when a stop signal is presented
[23]. During the SST, four beer-related pictures and four
pictures of empty glasses (the same pictures as presented
during the go/no-go task) were presented. Upon presentation of a picture (i.e. the go signal), participants had to
indicate as quickly as possible whether the glass in the
picture was full or empty by pressing one of two response
keys. However, when an auditory stop signal was presented, this response had to be inhibited (25% of the
trials). The stop signal was presented at random intervals
(i.e. stop delay) either 100 ms, 200 ms, 300 ms or
400 ms after the go signal.
The SST comprised seven blocks. Participants first
completed two practice blocks without stop signals and
one practice block with stop signals. Afterwards, they
completed four test blocks of 64 trials. The main dependent variable in the SST is stop-signal reaction time
(SSRT), with higher SSRTs reflecting less efficient
response inhibition. We calculated SSRT for beer-related
trials as follows [24]: first, all RTs on the beer-go trials of a
participant were rank-ordered, from fastest to slowest.
Secondly, the nth percentage RT was picked, n being
defined by the probability of responding given a stop
signal. Thirdly, the average stop delay was subtracted
from this RT to estimate SSRT. SSRTs for trials with pictures of empty glasses were calculated in the same
manner.
Alcohol use
Weekly alcohol consumption was measured using
the time-line follow-back questionnaire (TLFB) [25,26].
Addiction, 107, 1280–1287
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Participants indicated how many alcoholic beverages
they consumed during each day of the past week, and
how many alcoholic beverages they consumed normally
on each day of a typical week.

After giving consent, participants completed the AUDIT,
performed the IAT, SRC and SST (in balanced order) and
completed the TLFB. They were then assigned randomly
to the beer/no-go condition (n = 27) or the beer/go condition (n = 30) and performed the go/no-go task. Immediately afterwards, participants again performed the IAT,
SRC and SST (same counterbalancing as at pre-test).
During the following week, participants completed a
shortened version of the TLFB (i.e. not including average
use for each day) on a daily basis. Upon returning the
TLFB, participants received €15 or course credit as
remuneration.

RESULTS
Differences at pre-test
Differences between the beer/go condition and the beer/
no-go condition on baseline variables, IAT scores and
alcohol use were analysed using univariate analyses of
variance (ANOVA), with condition as between-subjects
factor. Approach RT, avoidance RT and SSRT were analysed using mixed ANOVAs with condition as betweensubjects factor and stimulus type (beer versus empty
glasses) as within-subjects factor. Results showed no significant differences between conditions with respect to
age, F(1,55) = 0.93, not significant (NS), AUDIT scores,
F(1,55) = 0.05, NS or any of the dependent measures
at pre-test: first, IAT scores did not differ significantly
between the two conditions, F(1,55) = 0.24, NS. Secondly,
approach and avoidance RT‡ also did not differ between
conditions, F(1,54) = 0.89, NS and F(1,54) = 0.73, NS,
respectively. The effect of stimulus type was significant,
F(1,54) = 5.36, P = 0.02 and F(1,54) = 8.20, P = 0.01,
respectively, indicating that participants were faster
to both approach [Estimated Marginal Mean
(EMM) = 558.02, standard error (SE) = 16.79] and avoid
beer (EMM = 699.09, SE = 18.38) compared to empty
glasses (EMM = 594.46, SE = 16.97 and EMM = 769.07,
SE = 26.64, respectively). For both approach and avoidance RT, the interaction between stimulus type and
condition was not significant, F(1,54) = 0.24, NS and

0,6

0,5
IAT effect (D600)

Procedure

1283

beer/no-go
beer/go

0,4

0,3

0,2
pretest

posttest

Figure 1 Mean Implicit Association Test (IAT) scores with standard
errors at pre-test and post-test, separately for the beer/no-go condition and the beer/go condition. Higher IAT scores indicate stronger
positive implicit attitudes towards beer

F(1,54) = 0.00, NS, respectively. Thirdly, the analyses
on SSRT showed no significant effect of condition,
F(1,55) = 0.39, NS, stimulus type, F(1,55) = 0.00, NS or
interaction between condition and stimulus type,
F(1,55) = 0.35, NS. Finally, there were no differences
between conditions in alcohol use, F(1,55) = 0.43, NS.
Go/no-go training
The effect of the go/no-go manipulation on IAT scores,
approach and avoidance RT and SSRT was examined
using 2 (time: pre-test or post-test) ¥ 2 (condition: beer/
no-go or beer/go) mixed ANOVAs, with repeated measures on the first factor.§ Stimulus type was added as a
within-subjects factor in the analyses on approach RT,
avoidance RT and SSRT.
With respect to IAT scores, results showed no significant effects of condition, F(1,55) = 0.51, NS or time,
F(1,55) = 0.21, NS, while the expected time ¥ condition
interaction was significant, F(1,55) = 5.56, P = 0.02.
Follow-up analyses showed a significant effect of time,
F(1,26) = 4.99, P = 0.03 in the beer/no-go condition, indicating that repeatedly pairing beer-related pictures with a
no-go cue significantly decreased IAT scores so that participants were slower to associate beer with pleasant following the training (see Fig. 1). In the beer/go condition,
the effect of time was not significant, F(1,29) = 1.57, NS.
With respect to approach RT,‡ results showed a
significant effect of time, F(1,54) = 17.63, P < 0.001,

‡
One participant did not complete the SRC at pre-test or at post-test, and therefore analyses on approach/avoidance RT were completed
with only 56 participants (n = 26 in the beer/go condition and n = 29 in the beer/no-go condition).
§
We performed sensitivity power analyses with G-power [27] to examine what effect size could be detected with a power of 0.80, given
the current sample size, and a = 0.05. These analyses showed that we were able to capture the crucial interaction effect between
condition and time with a minimal effect size of d = 0.18 for IAT scores, d = 0.24 for approach RT, d = 0.24 for avoidance RT, d = 0.12
for stop-signal task performance and d = 0.17 for alcohol use. We thus had enough statistical power to detect relatively small effects.

© 2012 The Authors, Addiction © 2012 Society for the Study of Addiction
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demonstrating that participants were faster to approach
both beer-related pictures and pictures of empty glasses
at post-test (EMM = 524.28, SE = 9.43) than at pre-test
(EMM = 576.24, SE = 14.93). Further, the effect of
stimulus type was significant, F(1,54) = 13.22, P = 0.001,
indicating that participants were faster to approach beerrelated pictures (EMM = 533.26, SE = 10.90) than pictures of empty glasses (EMM = 567.26, SE = 12.66).
Neither the effect of condition, F(1,54) = 0.37, NS, nor any
of the interaction terms were significant: time ¥
condition, F(1,54) = 1.48, NS; type ¥ condition, F(1,54) =
0.82, NS; time ¥ type, F(1,54) = 0.06, NS; time ¥ type ¥
condition, F(1,54) = 0.01, NS.
Similarly, the analysis on avoidance RT‡ showed
significant effects of time, F(1,54) = 28.23, P < 0.001, and
stimulus type, F(1,54) = 12.30, P = 0.001, while neither
the main effect of condition, F(1,54) = 0.03, NS, nor any of
the interaction effects were significant: time ¥ condition,
F(1,54) = 2.13, NS; type ¥ condition, F(1,54) = 0.18, NS;
time ¥ type, F(1,54) = 1.83, NS; time ¥ type ¥ condition,
F(1,54) = 0.14, NS. The significant main effects of time
and stimulus type indicate that participants’ avoidance
responses became faster from pre-test (EMM = 734.08,
SE = 19.35) to post-test (EMM = 629.97, SE = 13.90),
and that participants were faster to avoid beer-related
pictures (EMM = 656.41, SE = 12.88) compared to pictures of empty glasses (EMM = 707.64, SE = 17.79).
The analysis on SSRT showed no significant
main effects of time, F(1,55) = 2.89, NS, stimulus type,
F(1,55) = 0.58, NS or condition, F(1,55) = 0.93, NS. Further,
no interaction effects reached significance, indicating
that SST performance remained stable from pre-test
to post-test in both conditions: time ¥ condition,
F(1,55) = 1.55, NS; type ¥ condition, F(1,55) = 1.56, NS;
time ¥ type, F(1,55) = 1.14, NS; time ¥ type ¥ condition,
F(1,55) = 0.28, NS.
For alcohol use, results showed a significant interaction between time and condition, F(1,54) = 5.43, P = 0.02,
while the main effects of time and condition did not
reach significance, F(1,54) = 0.92, NS and F(1,54) = 0.19,
NS, respectively.¶ Follow-up analyses showed a significant
effect of time in the beer/no-go condition, F(1,25) = 6.86,
P = 0.02, but no significant time effect in the beer/go
condition, F(1,29) = 0.82, NS. As illustrated in Fig. 2,
alcohol consumption decreased significantly from pretest to post-test in the beer/no-go condition, but showed
a non-significant increase in the beer/go condition.**

32
30
28
Weekly Alcohol Use
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Figure 2 Weekly alcohol use with standard errors at pre-test and
post-test, separately for the beer/no-go condition and the beer/go
condition

Mediation analysis
Next, we tested whether training-induced changes in IAT
scores, approach–avoidance RT and SSRT mediated the
reduction in alcohol use from pre-test to post-test. Differences scores (pre-test–post-test) were calculated for all
beer-related dependent variables. As shown in Table 1,
condition predicted alcohol use change scores significantly. Further, condition also predicted IAT change
scores significantly when controlling for the other potential mediators (approach/avoidance RT difference scores
and SSRT difference scores). When alcohol use difference
scores were regressed on IAT difference scores, approach
and avoidance RT difference scores and SSRT difference
scores, only IAT change scores significantly predicted
changes in alcohol use. When condition was added to the
model, condition no longer predicted alcohol change
scores, while IAT change scores were marginally significant, suggesting that the effect of the go/no-go training
on alcohol intake was mediated by training-induced
changes in IAT scores.

DISCUSSION
As a direct replication of our previous findings [15],
we again found that a go/no-go training that repeatedly
pairs alcohol-related stimuli with a stopping response
reduced alcohol intake. With respect to the possible
mechanisms underlying this behavioural change,
results showed that the training decreased positive

¶

One participant failed to hand in the second TLFB questionnaire, so analyses on weekly alcohol use were performed with only 56
participants (n = 26 in the beer/go condition and n = 29 in the beer/no-go condition).
**We also calculated an estimate of mean alcohol use by averaging alcohol use during a typical week and alcohol use during the week
prior to the manipulation. Re-analysing the data using this estimate in a 2 (time: mean alcohol use versus post-test alcohol use) ¥ 2
(condition: beer/no-go or beer/go) mixed analysis of variance yielded exactly the same pattern of results, suggesting that regression
to the mean was not responsible for the present findings.
© 2012 The Authors, Addiction © 2012 Society for the Study of Addiction
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Table 1 Unstandardized regression coefficients for the mediation analyses for the indirect effects of go/no-go training on
alcohol use.
Model 1

Condition

B

SE

T

P

-8.56

3.67

-2.33

0.02

B

SE

T

P

-0.28
0.00
0.00
0.00

0.11
0.00
0.00
0.00

-2.62
-0.91
1.54
0.70

0.01
0.36
0.13
0.49

B

SE

T

P

11.61
0.01
-0.02
-0.07

4.73
0.01
0.01
0.04

2.46
0.65
-1.23
-1.59

0.02
0.52
0.22
0.12

B

SE

T

P

9.62
0.01
-0.01
-0.06
-5.11

4.96
0.01
0.01
0.04
4.05

1.94
0.45
-0.87
1.36
-1.26

0.06
0.65
0.39
0.18
0.21

Model 2

Condition
Approach RT change
Avoidance RT change
SSRT change

Model 3

IAT change
Approach RT change
Avoidance RT change
SSRT change

Model 4

IAT change
Approach RT change
Avoidance RT change
SSRT change
Condition

Model 1 specifies the regression coefficients for the regression of alcohol
use change scores on condition. Model 2 specifies the regression coefficients for the regression of Implicit Association Test (IAT) change scores
on condition, when controlling for approach reaction time (RT) change
scores, avoidance RT change scores and stop-signal reaction time (SSRT)
change scores. Model 3 specifies the regression coefficients for the regression of alcohol use change scores on IAT change scores, approach–
avoidance RT change scores and SSRT change scores. Model 4 specifies the
regression coefficients for the regression of alcohol use change scores on
IAT change scores, approach–avoidance RT change scores, SSRT change
scores and condition. SE: standard error.

implicit attitudes towards alcohol. However, we found
no training effects on action tendencies or response
inhibition. Consistent with these findings, previous
research also showed similar devaluation effects following go/no-go training [15,16].
According to the BSI theory by Veling et al. [16], the
observed devaluation occurs because the approach tendency elicited by positive stimuli needs to be inhibited
when approach is unwanted (e.g. due to a no-go signal)
[16]. Consequently, a positive stimulus that first
prompted a behavioural approach tendency will stop
doing so, thereby also reducing its positive value. While
© 2012 The Authors, Addiction © 2012 Society for the Study of Addiction

1285

the present findings indeed support the devaluation
hypothesis, we found no support for reduced approach
tendencies following the training. The present findings
therefore suggest that the devaluation of alcohol-related
stimuli coincided with newly learned associations
between alcohol and not responding, rather than a
change in existing alcohol associations with approach–
avoidance. In this sense, the training might operate in
the same way as extinction learning: exposure to the
conditioned stimulus (CS; e.g. alcohol cues) without the
unconditioned stimulus (US; e.g. approach behaviour)
does not destroy the existing CS–US association, but
causes a newly learned inhibitory CS–US association
[28,29].
Consistent with this view, Verbruggen & Logan proposed that pairing stimuli consistently with no-go signals
causes participants to learn new associations between
these stimuli and stopping [18]. Importantly, such automatic stimulus–stop associations suppress go responses
and facilitate automatic inhibition, thereby reducing
the need for top–down executive control. This can also
explain why we failed to find effects of the go/no-go
training on response inhibition as measured with the
SST. Specifically, Verbruggen & Logan propose that the
go/no-go task may be more sensitive to automatic,
bottom–up inhibition processes while the SST more probably taps controlled, top–down inhibition processes [18].
Hence, it is possible that the present go/no-go training
increased automatic associations between alcoholrelated stimuli and stopping, but did not induce changes
in the higher-order executive control system that is
needed to control actions intentionally.
To resolve this issue further, future research should
examine whether go/no-go training indeed induces automatic associations with stopping. However, it should also
be noted that, even though a power analysis showed that
we were able to detect relatively small effects, the possibility remains that our power was still insufficient to detect
effects of the go/no-go training on approach–avoidance
motivation and/or inhibitory control as measured with
the SST. Moreover, it is also possible that the training
induced changes in top–down inhibitory control but that
the SST was not sensitive enough to tap such traininginduced changes. Therefore, future research should also
include other measures of inhibitory control to examine
this issue further.
Importantly, as in our previous study, pairing stopping responses consistently with alcohol cues reduced
alcohol intake. Further, this reduction in drinking was
mediated by changes in implicit attitudes rather than
by changes in approach–avoidance motivations or
(controlled) response inhibition. Hence, the go/no-go
training resembles evaluative conditioning [12,13]
more than executive control training [14]. Specifically,
Addiction, 107, 1280–1287
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go/no-go training seems to reduce alcohol intake via
a decrease in affective associations in the impulsive
system, rather than by strengthening executive control
over such automatic impulses. However, implicit attitude
changes significantly mediated the reduction in alcohol
intake only marginally, suggesting that other processes
such as automatic stopping associations may have contributed to the observed change in drinking. Therefore,
future research should examine whether the training
indeed induces stopping associations with alcohol and
how these associations mediate changes in drinking
behaviour.
In conclusion, in two studies we have now demonstrated that the consistent mapping of alcohol-stimuli
onto a stopping response during a go/no-go training
reduces alcohol intake. Importantly, this reduction does
not appear to be mediated by a general strengthening of
inhibitory control ability, but rather by changing implicit
attitudes towards alcohol-related stimuli and/or an
increase of automatic associations between alcohol and
not responding.
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