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Palatable foods in the environment can unintentionally trigger reactions to obtain them, which may
interfere with dieting attempts. We tested a strategy to facilitate dieting behavior that makes use of
behavioral stop signals that should instantly inhibit chronic dieters’ responses toward palatable foods.
Participants performed a go/no-go task in which go cues and no-go cues (i.e., the behavioral stop signals)
were presented with pictures of palatable foods and control objects. In Study 1, we tested the immediate
behavioral effect of presenting stop signals near palatable foods in a reaction time paradigm. In Study 2
we assessed consumption of palatable food that had either consistently been associated with no-go cues,
or not. Results show that no-go cues instantly inhibited responses toward palatable foods especially
among chronic dieters. Moreover, across a one day period chronic dieters consumed less of a food that
had consistently been associated with no-go cues. Stop signals thus appear a promising tool for chronic
dieters to control behavior to palatable foods, and we discuss the merits and potential applications of this
tool for facilitating dieting behavior.
Ó 2011 Elsevier Ltd. All rights reserved.
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In daily life, people are regularly exposed to palatable highcaloric foods that are inexpensive and easily available. Consensus
is growing that such an environment renders it very hard to regulate
consumption of these foods, even when people are dieting and
motivated to restrain themselves (e.g., Hill & Peters, 1998; Stroebe,
2008; Wilson, 2010). Indeed, dieting attempts in food rich environments are generally not related to long-term reductions in body
weight (Elfhag & Rössner, 2005; Jeffery et al., 2000; Mann et al.,
2007). Nonetheless, people may pursue repeated dieting attempts,
which may eventually turn them into chronic dieters (or restrained
eaters; Herman & Polivy, 1980). However, despite their continuous
motivation to restrict their eating (Chernyak & Lowe, 2010; Gorman
& Allison, 1995), chronic dieters have been shown to eat just as
much, or even more, than nondieters (or unrestrained eaters) when
exposed to palatable foods (e.g., Fedoroff, Polivy, & Herman, 1997;
Jansen & van den Hout, 1991; Papies & Hamstra, 2010; Stice,
Fisher, & Lowe, 2004; Stirling & Yeomans, 2004), and have even
been found to gain more weight than nondieters in the long
run (e.g., Klesges, Isbell, & Klesges, 1992; Stice, Cameron, Killen,
Hayward, & Taylor, 1999; Stice, Presnell, Shaw, & Rohde, 2005).
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Why is it so difﬁcult for chronic dieters to restrict their food
intake in food rich environments? Contemporary approaches to
self-control suggest that part of the answer may be found in the fact
that that perception of palatable high-caloric foods can trigger
psychological processes that facilitate behavior toward these foods
despite intentions to act otherwise (Hofmann, Friese, & Wiers,
2008; Metcalfe & Mischel, 1999; Strack & Deutsch, 2004). This
perspective suggests that knowledge on how to modify these
psychological processes may be helpful for developing new interventions to control behavior toward palatable food more effectively
(e.g., Hofmann et al., 2008). The present work was conducted to
provide new insight into this topic by examining whether stop
signals can be effective in controlling chronic dieters’ unintentional
motor impulses toward palatable foods.
Several models of self-control indicate that one important
proximal determinant of behavior toward tempting palatable foods
is the unintentional elicitation of motor impulses toward these
foods when they are encountered (e.g., Hofmann et al., 2008;
Metcalfe & Mischel, 1999; Strack & Deutsch, 2004). The palatable
aspect of foods may be conceived of as a reward signal that the food
is worth obtaining (e.g., Custers & Aarts, 2010), and hence immediately, and unintentionally (i.e., upon mere perception of the food),
prepares action to obtain the food. Consistent with these models,
research has shown that mere perception of appetitive stimuli,
such as palatable foods, is sufﬁcient to prepare motor action toward
these stimuli (e.g., Krieglmeyer, Deutsch, De Houwer, & De Raedt,
2010; Seibt, Häfner, & Deutsch, 2007; Veenstra & de Jong, 2010;
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Veling & Aarts, in press-b). This immediate action preparation is
likely to facilitate behavior toward these foods especially in
demanding everyday situations where conscious or intentional
processes are taxed by factors such as alcohol consumption,
cognitive load, or time pressure (Baumeister & Heatherton, 1996;
Hofmann & Friese, 2008; Strack & Deutsch, 2004). Indeed,
research has demonstrated that the ability to inhibit prepared
responses is crucial for the successful regulation of one’s body
weight, and that many individuals motivated to control their
weight often fail at this impulse inhibition (e.g., Jansen et al., 2009;
Nederkoorn, Braet, Van Eijs, Tanghe, & Jansen, 2006; Nederkoorn,
Houben, Hofmann, Roefs, & Jansen, 2010; Nederkoorn, Jansen,
Mulkens, & Jansen, 2007).
An important contributor to the difﬁculty of chronic dieters in
acting in line with their dieting goal may thus be the fact that
palatable foods unintentionally elicit strong impulses to act on
these foods. A number of research ﬁndings are consistent with this
notion. First and very relevant to the present discussion, perception
of foods has been shown to evoke stronger action tendencies to
approach these foods in chronic dieters compared to nondieters
(Veenstra & de Jong, 2010). Furthermore, research has shown that
palatable food cues elicit hedonic, pleasure-oriented, thoughts
more strongly in chronic dieters than in nondieters (Papies,
Stroebe, & Aarts, 2007, 2008), and that palatable food cues elicit
increased salivation responses in chronic dieters, but not in nondieters (Brunstrom, Yates, & Witcomb, 2004; Klajner, Herman,
Polivy, & Chhabra, 1981). Moreover, exposure to palatable foods
increases self-reported food cravings in chronic dieters (Harvey,
Kemps, & Tiggemann, 2005). These cravings may result in overeating (e.g., Collins, 1978; Fedoroff, Polivy, & Herman, 2003; Jansen
et al., 2009; Jansen & van den Hout, 1991), even when participants
are explicitly asked not to eat any of the food (Stirling & Yeomans,
2004). Importantly, this consumption of palatable foods appears to
be triggered by unintentional impulses to act on the food, as
research has further shown that chronic dieters reduce their
palatable food consumption once they are explicitly reminded
about their dieting goal (Anschutz, Van Strien, & Engels, 2008;
Papies & Hamstra, 2010; Ward & Mann, 2000).
The research discussed above suggests that chronic dieters’
difﬁculty to control their palatable food consumption may be
facilitated by unintentional impulses toward palatable foods.
Considering that palatable foods are abundant in the environment
(Hill & Peters, 1998; Stroebe, 2008; Wilson, 2010), an intervention
that directly modiﬁes impulses toward palatable foods may thus
provide a promising route to improve self-control among chronic
dieters in daily life (e.g., Hofmann et al., 2008; Veling & Aarts,
in press-a).
A recent line of research suggests that one way to accomplish
this goal is by presenting behavioral stop signals near palatable
foods (Houben, 2011; Houben & Jansen, 2011; Veling & Aarts, 2009,
in press-b; Veling, Holland, & van Knippenberg, 2008). A stop signal
is a cue or sign in the environment that causes people to inhibit
their behavior by suppressing any elicited motor impulses. Previous
research has shown that presentation of a stop signal shortly after
action preparation causes motor inhibition, which can be conceived
of as a global brake on the action system (e.g., Coxon, Stinear, &
Byblow, 2009; for an overview see Stinear, Coxon, & Byblow,
2009). As a result of this global braking mechanism, behavior is
temporarily put on hold, and restarting of subsequent behavior is
slowed down (Veling & Aarts, in press-b). In other words, presenting a stop signal shortly after action preparation inhibits the
motor system and restrains all subsequent action. Moreover,
strength of this motor inhibition has been shown to be a function of
the strength of the initially prepared impulse (Nakata et al., 2006).
Thus, stop signals have been shown to be an effective tool to disrupt

and inhibit motor impulses, and stop signals are more effective as
impulses are elicited stronger.
The research described above suggests that stop signals are
a means that can be used to inhibit unintentional impulses toward
palatable foods, and hence modify a proximal determinant of
behavior toward palatable foods. Importantly, chronic dieters
should beneﬁt most of the use of stop signals as a modiﬁer of
impulses evoked by palatable foods, as stop signals produce
stronger inhibition as impulses are evoked stronger, and palatable
foods have been shown to trigger strong appetitive impulses
especially among chronic dieters. Based on this reasoning, two
studies were conducted that examined whether stop signals are
indeed effective in modifying chronic dieters’ responses toward
palatable foods. We examined the immediate behavioral consequences of presenting stop signals near palatable foods in a reaction time paradigm, and tested the potential of stop signals to affect
a clinically relevant measure of behavior (i.e., food consumption in
an everyday life context).
In Study 1, we employed a reaction time paradigm to test the
immediate behavioral consequences of presenting stop signals near
palatable foods. Speciﬁcally, we tested our basic assumption that
presenting palatable foods near stop signals would instantly inhibit
chronic dieters’ behavior. In Study 2 we moved beyond the
immediate effects of stop signals on behavior by examining
whether consistently presenting a particular palatable food near
stop signals can even effect a more distal, but crucial outcome
measure, i.e., chronic dieters’ subsequent consumption of this food
in an everyday life context.
Study 1
In Study 1 we tested whether presenting stop signals near
palatable foods would instantly inhibit chronic dieters’ unintentional impulses toward these foods. To test this, we presented
participants with task-irrelevant images of palatable foods or
control objects on a computer screen. Previous work has revealed
that such task-irrelevant presentation of objects is sufﬁcient to
evoke impulses to obtain such objects when people are sensitive to
the appetitive nature of such objects (i.e., an instance of unintentional elicitation of impulses; Veling & Aarts, in press-b). Because
chronic dieters are more sensitive to the appetitive nature of
palatable food cues than nondieters (as explained above), we
expected such presentation to evoke impulses to obtain these
objects for chronic dieters and not so much for nondieters. Superimposed over these images we presented go cues or no-go cues
(i.e., the stop signals) that required a response, or withholding
a response respectively (see Veling & Aarts, in press-b for this
procedure). Importantly, participants were also instructed to
respond as fast as possible to action probes that occasionally, and
unpredictably, appeared after the object-cue combinations (i.e., an
independent probe method; Anderson & Spellman, 1995). This task
allowed us to measure whether behavior was temporarily put on
a hold after each object type (palatable food vs. control) by cue type
(go vs. no-go) combination.
We predicted that the no-go cues would inhibit impulses
toward palatable foods in chronic dieters. As explained above, this
inhibition of motor impulses toward palatable foods by the no-go
cues should put behavior temporarily on hold, and hence be
observable in a slow-down in responding to the action probes.
Thus, we expected that chronic dieters would be slower to respond
after presentation of palatable foods with no-go cues than after
presentation of control objects with no-go cues. In contrast,
previous work has shown that appetitive objects do not speed up
responses to the action probes after presentation of go cues (Veling
& Aarts, in press-b). Therefore, we did not expect a difference
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between action probe responses following palatable foods with go
cues or control objects with go cues. In sum, we expected a threeway interaction between chronic dieting, cue type and object type
such that action probe responses by chronic dieters would be
inhibited after presentation of no-go cues with palatable foods.
Method
Participants and design
Study 1 included 38 undergraduates (all women; mean
age ¼ 21.21, SD ¼ 3.37). Participants received a small payment for
their participation. We employed a 2 (object type: palatable food vs.
control objects) by 2 (cue type: go vs. no-go) within subjects design,
and included chronic dieting as a continuous variable.
Stimuli
For the go/no-go task we selected 12 color pictures of palatable
foods (i.e., potato chips, chocolate, cheese, 2 pictures of ice-cream,
cookies, mars candy bar, pie, popcorn, cheese sandwich, Frenchfried potatoes, and pizza) comparable to those used in previous
research on chronic dieting and impulsive responses (Papies et al.,
2008; Papies, Stroebe, & Aarts, 2009). As control objects we used 12
neutral IAPS pictures depicting common objects and art (e.g., a light
bulb, an empty mug).1 Pictures are approximately 250 by 250 pixels
in size and presented on a computer screen with a 800 by 600
resolution.
Concern for Dieting scale
To assess chronic dieting, participants were asked to ﬁll out
the Concern for Dieting subscale of the Revised Restraint scale
after performing the go/no-go task (Herman & Polivy, 1980; Jansen,
Oosterlaan, Merckelbach, & van den Hout, 1988). This subscale
of the restraint scale has been recommended (i.e., over the scale
as a whole and the Weight Fluctuation subscale) and used to
speciﬁcally assess participants’ chronic motivation to control their
weight by dieting (e.g., Blanchard & Frost, 1983; Hofmann, Van
Koningsbruggen, Stroebe, Ramanathan, & Aarts, 2010; Papies &
Hamstra, 2010; Stroebe, Mensink, Aarts, Schut, & Kruglanski,
2008; van Strien, Breteler, & Ouwens, 2002; Wardle, 1986). The
subscale assesses participants’ motivation to restrain their eating
by six items such as “How often are you dieting?” and “How
conscious are you of what you are eating?”. Higher scores reﬂect
a stronger chronic dieting goal. We also asked participants how
many minutes had past since their last food consumption.
Procedure
Participants received a modiﬁed version of a go/no-go task, and
were asked to respond as accurately and quickly as possible to
brieﬂy presented cues that appeared on the computer screen in
combination with other stimuli. Each trial consisted of two phases
(see Fig. 1). First, participants were presented with pictures that
were displayed in the middle of a computer screen, accompanied
by either a go cue or no-go cue. The go/no-go cues were the letters
“p” and “f”. We counterbalanced instructions (e.g., “p” is the go cue
and “f” the no-go cue) across participants. The go/no-go cues were
displayed on the pictures in black font type (font size 12) against
a white background, so that they were clearly visible. The presentation of a picture with a go or no-go cue lasted 500 ms. We
expected inhibition to occur during presentation of a palatable food
with a no-go cue, and hence this phase of each trial can be
considered the inhibition induction phase (see Fig. 1).

1
The IAPS picture identiﬁcation numbers are 7000, 7002, 7004, 7009, 7010,
7035, 7090, 7160, 7170, 7185, 7207, 7233.
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inhibition induction phase
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with go and no-go cues

withhold
responding

food or control object
and

?
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* or =

go or no-go cue
respond always (RT’s = DV)

500 ms

1500 ms or until response

Fig. 1. Outline of a trial in Study 1. A food or control object was presented together
with a go or no-go cue. Participants were asked to act in line with the go and no-go
cues upon subsequent presentation of a question mark (2/3 of the trials). When an
equal sign appeared they had to refrain from responding irrespective of the go and nogo cues (1/3 of the trials). Most importantly, when an asterisk appeared participants
were instructed to always respond by pressing the space bar, irrespective of the
initially presented go or no-go cues (1/3 of the trials). Reaction times to these action
probes served as our dependent variable. RTs ¼ reaction times. DV ¼ dependent
variable.

In the second phase of the trial, immediately after each picturecue combination, a “?”, or a “*”, or a “ ¼ ” appeared in blue font type
(see Fig. 1). These signs were displayed in the center of the
computer screen for either 1500 ms, or until the participant
responded. In the case of a “?”, participants were asked to respond
in accordance with the cue: Press the space bar with the index
ﬁnger of the right hand after presentation of a go cue and refrain
from responding after presentation of a no-go cue. These ﬁller trials
were included to ensure that the go and no-go cues became associated with responding and withholding a response. However,
when a “*” appeared participants were asked to always press the
space bar, i.e. even when a no-go cue had been displayed on the
picture. Thus, the earlier no-go signal was overruled on these trials.
Reaction times on these action probe trials served as our dependent
variable. In addition, when a “ ¼ ” appeared participants were asked
to always refrain from responding, i.e. even when a go cue had been
displayed over a picture. This kind of ﬁller trials only included to
ensure that the probability of a no-go response was 50%. After
a correct (non) response a green circle was presented, and after an
erroneous (non) response a red cross was presented for 500 ms.
The intertrial interval was 500 ms.
The go/no-go task consisted of ﬁve experimental blocks of 24
trials. Within each block, each object (i.e., palatable food or control)
was presented once. In 50% of the trials a go cue was presented, and
in 50% a no-go cue was presented. Selection of a speciﬁc object and
cue was random with the constraints that a speciﬁc object (food or
control), and cue type (go or no-go) was not presented more than
four times in a row, and that food and control objects were equally
often paired with each cue type. After each object-cue combination
either a “?”, or “*”, or “ ¼ ” appeared. The “?” was presented in 16
trials, the “*” in four trials and “ ¼ ”also in four trials. These signs
were randomly selected with the constraints that, for each stimulus
type (palatable food or control), every six trials consisted of four “?”
signs, one “*” sign and one “ ¼ ” sign, and that the “?”, “*”, and “ ¼ ”
signs were equally often paired with each cue type (go or no-go). In
total participants received 20 action probe trials, 5 for each object
(i.e., arousing or control) e cue type (go or no-go) combination.
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Before starting the test blocks participants received a practice block
including all trial types. Afterward, participants were debriefed and
thanked for their participation. None of the participants reported
any suspicion of the true nature of the study.
Results
Participants made few errors on the go/no-go task (3.4%). As in
previous work (Veling & Aarts, in press-b), action probe trials with
responses that were faster than 300 ms (1.4%), and omissions (1.6%)
were removed, and we conducted analyses on log-transformed
reaction times of the action probe trials.
We analyzed response latencies on action probe trials in the
General Linear Model including the effects of object type (palatable
food vs. control) and cue type (go vs. no-go) as within subjects
factors and chronic dieting as a continuous factor. This analysis
yielded a main effect of cue type, F(1, 36) ¼ 19.05, p < .01, h2p ¼ .35,
which indicated that participants were slower after presentation of
no-go cues than after presentation of go cues. More importantly,
this main effect was qualiﬁed by an interaction between object type
and cue type, F(1, 36) ¼ 8.05, p < .01, h2p ¼ .18. Participants were
signiﬁcantly slower to respond after presentation of palatable foods
with no-go cues (M ¼ 604; SD ¼ 138) than after neutral control
objects with no-go cues (M ¼ 565; SD ¼ 104), F(1, 37) ¼ 4.20,
p < .05, h2 ¼ .10. In contrast, there was no signiﬁcant difference
when the palatable foods had been paired with go cues (M ¼ 516;
SD ¼ 75) compared to when control objects had been paired with
go cues (M ¼ 526; SD ¼ 82), F(1, 37) ¼ 1.70, p ¼ .20, h2 ¼ .04.
Most importantly, the two-way interaction between object type
and cue type was qualiﬁed by the predicted three-way interaction
between object type, cue type, and chronic dieting, F(1, 36) ¼ 4.15,
p < .05, h2p ¼ .10 (see Fig. 2). Next, we examined the two two-way
interactions between object type and cue type for participants
with relative low chronic dieting scores (1 SD below the mean of
the standardized chronic dieting score) and for participants with
relative high chronic dieting scores (1 SD above the mean of the
standardized chronic dieting score; see Aiken & West, 1991 for this
regression analysis). With this estimation procedure we can test
differences between mean reaction times to palatable food trials
with no-go cues and control objects with no-go cues within low vs.
high levels of chronic dieting separately without conducting
a median split and while retaining all observations in the analysis
(e.g., Irwin & McClelland, 2003; Royston, Altman, & Sauerbrei,
2006; see e.g. also Hofmann et al., 2010).
For the chronic dieters (1 SD above the mean standardized
chronic dieting score) we observed a main effect for cue type

90
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go cue
no-go cue

50
30
10
-10
-30
-50
nondieters

c hronic dieters

Fig. 2. Mean difference in reaction times in milliseconds on action probe trials
between palatable foods and control objects as a function of cue type for nondieters
and chronic dieters. Higher scores reﬂect slower responses after perception of palatable foods compared to control objects. Error bars ¼ SE.

F(1, 36) ¼ 6.85, p < .05, h2p ¼ .16, but more importantly, the predicted
interaction between cue type and object type was signiﬁcant,
F(1, 36) ¼ 11.85, p < .01, h2p ¼ .25 (see right panel of Fig. 2). Consistent with our expectations, simple effect analyses revealed that
chronic dieters were signiﬁcantly slower to respond when palatable foods had been paired with no-go cues, than when control
objects had been paired with no-go cues, F(1, 36) ¼ 6.30, p < .05,
h2 ¼ .15 (see gray bar on right panel of Fig. 2). There was no
signiﬁcant difference for chronic dieters when palatable food
objects had been paired with go cues compared to when control
objects had been paired with go cues, F(1, 36) ¼ 2.56, p ¼ .12,
h2 ¼ .07.
Although there was a tendency for nondieters (1 SD below the
mean standardized chronic dieting score) to react slowest when
no-go cues had been presented with palatable foods, there was
merely a main effect for cue type F(1, 36) ¼ 12.34, p < .01, h2p ¼ .26.
Nondieters were slower to respond after no-go cues (M ¼ 589;
SD ¼ 111) than after go cues (M ¼ 519; SD ¼ 73). However, action
probe reaction times were not inﬂuenced by object type, F < 1, or an
interaction between cue type and object type, F < 1 (see left panel
of Fig. 2).
Additional analyses revealed that time since last food
consumption was not related to the chronic dieting scale (r ¼ .01,
p ¼ .95). Hence, the difference between chronic dieters and nondieters cannot be accounted for by differences in time since last
food consumption (cf. Veling & Aarts, in press-b).
Discussion
The goal of Study 1 was to test whether stop signals can be used
to inhibit chronic dieters’ unintentional impulses toward palatable
foods. Based on the notion that inhibition of impulses puts behavior
temporarily on hold (Stinear et al., 2009; Veling & Aarts, in press-b),
we tested whether chronic dieters would be slower to react to
action probes after presentation of task-irrelevant palatable foods
with stop signals. Consistent with our expectations, results indeed
revealed that presentation of palatable foods with no-go cues
caused slower responding to the action probes compared to
presentation of control objects with no-go cues. Moreover, this
disruptive effect of stop signals was particularly strong for chronic
dieters, who have been shown to react more strongly to food cues
than nondieters (e.g., Brunstrom et al., 2004; Fedoroff et al., 1997;
Jansen & van den Hout, 1991; Klajner et al., 1981; Veenstra & de
Jong, 2010). The stronger disruptive effect of stop signals among
chronic dieters is in line with previous research showing that the
inhibitory effect of stop signals on the motor system is adapted to
the strength of the initially evoked impulse (Nakata et al., 2006;
Stinear et al., 2009). Thus, stop signals appear to instigate
a dynamic braking mechanism that instantly inhibits chronic
dieters’ behavior upon perception of palatable foods.
Because our aim was to examine the immediate behavioral
consequences of presenting stop signals near palatable foods, we
measured a behavioral correlate (i.e. slowed responses) of the
outcome of a covert inhibitory process (i.e., motor inhibition) rather
than motor inhibition directly (note that the latter cannot be
assessed directly with behavioral measures). The advantage of such
an indirect measurement approach is that the effect of presenting
stop signals near palatable foods on overt behavior, i.e., putting
behavior temporarily on hold, can be observed. A limitation of the
current indirect measurement method, however, is that the
occurrence of motor inhibition cannot be unambiguously demonstrated. Future work may further examine the immediate effects of
presenting stop signals near palatable foods, and conduct neurological measurements during the presentation of stop cues and
palatable foods to assess the occurrence of motor inhibition more
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directly (Stinear et al., 2009). In any case, Study 1 reveals that
presenting stop signals near palatable foods inhibits chronic
dieters’ subsequent overt behavior.
The results of Study 1 raise the important question of how stop
signals may be used to improve chronic dieters’ self-control in
tempting everyday situations. Speciﬁcally, when stop signals are
not present in the environment of palatable foods, e.g. outside the
psychological laboratory, they cannot inhibit any impulses toward
tempting foods. Hence, an important challenge is to develop a way
that uses stop signals to improve dieting behavior in circumstances
where stop signals are not physically present. We addressed this
important topic in Study 2.
Moreover, a limitation of Study 1 is that we did not assess body
weight. As body weight has been found to correlate with chronic
dieting status (e.g., Klesges et al., 1992; Lowe, 1984; Ruderman,
1986; Snoek, van Strien, Janssens, & Engels, 2008; Stice et al.,
1999), it is hence currently unclear whether the key variable
responsible for the effects of stop signals in Study 1 could be body
weight instead of, or in addition to, chronic dieting status. Therefore, we measured body weight in addition to chronic dieting in
Study 2.

investigate whether stop signals would only affect those individuals that have a dieting goal, or whether stop signals can also affect
individuals that are, like chronic dieters, sensitive to the appetitive
nature of food cues (i.e., participants with relatively high BMI; see
e.g., Batterink, Yokum, & Stice, 2010; Bruce et al., 2010; Stice, Spoor,
Bohon, Veldhuizen, & Small, 2008), independent of dieting goals.
In Study 2, we ﬁrst presented participants with a task in which
a particular palatable food was consistently presented with stop
signals (no-go condition), or not (control condition). Next, participants received a candy bag containing the palatable food to take
home with them, and they were informed that they were free to
consume as much or as little of the food as they liked. After one day
participants returned to the laboratory with the candy bag, so that
we could assess the amount of food consumed (see also Stirling &
Yeomans, 2004). Based on Study 1, we expected that chronic
dieters in the no-go condition would beneﬁt most from the initial
presentation of palatable foods with stop signals, and hence we
expected reduced consumption of chronic dieters’ consumption of
the food in the no-go condition.

Study 2

Participants and design
Study 2 included 46 undergraduates (28 women). This sample
size was based on previous research (Houben & Jansen, 2011).
Participants received a small payment for their participation.
Participants were randomly assigned to the no-go condition or
control condition (between-subjects), and we included chronic
dieting as a continuous factor.

In Study 2 we examined whether stop signals can be used to
control chronic dieters’ actual consumption of palatable foods in an
everyday life context. One way of how this may be accomplished is
by a short intervention procedure in which palatable foods are
consistently accompanied by stop signals. Repeated inhibition
toward appetitive objects has been shown to diminish the impulseevoking potential of these objects when they are subsequently
encountered (Veling & Aarts, 2009), and should therefore reduce
occurrence of behavior toward such objects (e.g., Hofmann et al.,
2008; Strack & Deutsch, 2004). First evidence from one recent
study indeed suggests repeated presentation of stop signals near
palatable foods can be effective in modifying subsequent responses
toward palatable foods.
Speciﬁcally, in this study (Houben & Jansen, 2011), palatable
foods were consistently associated with stop signals (i.e., no-go
cues in a go/no-go task) in the no-go condition. In the control
condition no such association was established. Next, immediately
after the manipulation, consumption of the food was measured in
a taste test. Results revealed that participants in the no-go condition consumed less of the food that had been presented with no-go
cues compared to participants in the control condition. Importantly, this effect occurred particularly for chronic dieters. Bearing
in mind that chronic dieters are motivated to restrict their intake of
palatable foods (e.g., Chernyak & Lowe, 2010), this ﬁnding is a ﬁrst
indication that stop signals may be helpful in improving chronic
dieters’ dieting behavior in response to palatable foods.
In Study 2 we aimed to further test the potential of stop signals
to improve chronic dieters’ self-control toward palatable foods. In
particular, we were interested to test whether an intervention
procedure that presents stop signals consistently near a particular
palatable food not only affects consumption behavior in a taste test
in the psychological laboratory immediately following this intervention, but can even inﬂuence consumption behavior in less
controlled circumstances in everyday life. Considering that dieting
behavior generally takes place in the busy and complex environment outside the psychological laboratory (e.g., Stice et al., 2004;
Stroebe, 2008), such an examination would naturally be an
important step further to evaluate the potential of stop signals as
a psychological intervention tool to facilitate dieting behavior.
Furthermore, we also examined the effectiveness of stop signals
as a function of Body Mass Index (BMI). We were interested to

Method

Stimuli
As palatable food we selected a kind of sweets (soft sweet
liquorice) that are common and very popular in the Netherlands
(product name: Kokindjes). This type of candy has been used
previously to study eating behavior in chronic dieters and nondieters (Jansen et al., 2009), and is considered a potential source of
overeating. For instance, at their website, the Netherlands Nutrition
Centre explicitly advices hiding this candy from sight to avoid
overeating (Voedingcentrum, 2011). Each sweet weighs about 3 g,
and they contain 337.8 kcal per 100 g. At the start of the study, each
participant received a pink, partly transparent bag containing 150 g
sweets (i.e., packaged similarly as they can be bought in grocery
stores). For the manipulation we used three different pictures of the
sweets: 1 picture of the closed candy bag, 1 picture of the sweets in
an opened candy bag, and 1 picture of the sweets without the bag.
All pictures contained a white background. Furthermore, we
selected 5 pictures of everyday objects (i.e., a candle, a vase, a pen,
a light bulb, and a bottle of soap) that served as ﬁllers during the
manipulation.
Manipulation
Participants were informed that we were interested in studying
attentional processes in the presence of everyday objects. Participants read that task-irrelevant objects of daily life would be presented in the middle of the computer screen for 1500 ms
accompanied by either the letter A or L. The letters A or L were
presented randomly at one of four possible locations near one of
the corners of the objects, and remained visible during the
presentation of the objects (i.e., for 1500 ms). The letters were
presented in black font on a white background so that they were
clearly visible.
After each object-letter combination, a blue question mark
would appear for 1000 ms. Depending on the previously presented
letter, participants were instructed to respond as fast and accurately as possible during presentation of this question mark.
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Participants in the no-go condition learned that the task was to
respond by pressing the space bar when an A (or L counterbalanced
across participants) had been presented over the object, and
withhold a response when a L (or A) had been presented. Accordingly, in the no-go condition the letters A and L functioned as go
cues and no-go cues. In the control condition the instruction was to
press the A button when an A had been presented and press the
button L when an L had been presented on a QWERTY keyboard.
Participants were requested to react as fast and accurately as
possible. Accuracy feedback was presented after each trial (i.e.,
a green circle was presented after correct responses and a red cross
after incorrect responses).
The task consisted of 12 blocks of 6 trials. Within each block, one
picture of the sweets was presented, and the ﬁve pictures of the
ﬁller objects. In the no-go condition, the sweets were always
accompanied by a no-go cue, and the ﬁller objects with either nogo cues (two trials) or go cues (three trials). Thus within each block
and across the task the probability of responding in the no-go
condition was 50%. In the control condition the objects were presented with the same letters as in the no-go condition. Thus, in both
conditions the task involved the categorization of letters that were
presented over task-irrelevant objects. The crucial difference
between conditions was that this categorization involved withholding a response toward the sweets in the no-go condition, but
not in the control condition.
Concern for Dieting scale
As in Study 1, participants were asked to ﬁll out the Concern for
Dieting (CD) subscale of the Revised Restraint scale (Herman &
Polivy, 1980; Jansen et al., 1988; Cronbach’s a ¼ .61). We also
assessed participants’ weight and height to calculate their Body
Mass Index (BMI; kg/m2).
Procedure
Before starting the study participants were informed that the
study would involve tasting sweets, and that they would be requested to return to the laboratory the next day. After signing informed
consent participants started with the ﬁrst part of the study. Participants learned that the study examined various aspects of consumer
behavior such as attention for consumer objects and tasting foods.
Then, participants received a candy bag containing 150 g of sweets.
They were told that the ﬁrst task was to take one of the sweets out of
the bag and taste it. The experimenter remained present at this stage
to ensure that only one of the sweets was taken out of the candy bag.
After consuming the sweet participants were asked to rate the sweets
on a number of taste dimensions (e.g., sweetness, saltiness). The
primary goal of this ﬁrst task was to familiarize participants with
the candy bag, and to ensure that participants would feel free to
consume sweets from the bag after ﬁnishing the ﬁrst part of the
study. Moreover, this tasting task was used to distract participants
from the true purpose of the study, i.e., assessing the amount of
sweets consumed after leaving the laboratory.
After this ﬁrst task participants received the letter categorization task (i.e., the manipulation). Afterward, participants were
asked to indicate how often they had seen a candle and a vase
during the task. This question was merely asked to further distract
participants’ attention from the true purpose of the study. Next,
participants read that they were approaching the end of the ﬁrst
part of the study, and that they could take the candy bag home with
them. It was emphasized that participants could consume as little
or as much from these sweets as they liked. Moreover, they read
that they should return with the candy bag one day later to answer
some additional questions regarding the sweets. Finally, participants made an appointment with the experimenter to return to the
laboratory the next day and left the room.

When participants returned the next day for the second part of
the study they were ﬁrst asked to hand over the candy bag to the
experimenter. Next, they answered some questions on a computer
screen. They ﬁlled out the Concern for Dieting scale, answered
some demographic questions, and were probed for awareness with
regard to the purpose of the study. Speciﬁcally, participants were
asked i) whether they could indicate the goal of the study, ii)
whether they had any ideas about the relation between the
computerized task in the ﬁrst phase of the study and the fact that
they received a candy bag, and iii) whether they thought that the
computerized task in the ﬁrst phase of the experiment had affected
their consumption of sweets. Answers to these questions indicated
that participants were unaware of any effects that the manipulation
may have had on their behavior. Thus, any effects of the manipulation are likely not caused by participants’ theories about the effect
of the manipulation on consumption behavior. The experimenter
weighted the candy bag, and the amount of sweets consumed
(in grams) served as the dependent variable. Finally, participants
were debriefed and thanked for their participation.

Results
There were no signiﬁcant differences between the no-go and
control conditions with regard to age (Mno-go ¼ 21.27, SD ¼ 2.81;
Mcontrol ¼ 21.04, SD ¼ 2.94), percentage of women (59.1% in the nogo condition vs. 62.5% in the control condition), BMI (Mno-go ¼ 21.11,
SD ¼ 2.54; Mcontrol ¼ 21.98, SD ¼ 2.70), or chronic dieting
(Mno-go ¼ 4.91, SD ¼ 2.76; Mcontrol ¼ 5.50, SD ¼ 2.52; all Fs < 1).
Furthermore, time (in hours) between participating in the ﬁrst
session and second session did also not differ between the no-go
(M ¼ 21.77, SD ¼ 2.07) and the control conditions (M ¼ 22.00,
SD ¼ 1.84), F < 1. Moreover, percentage of correct responses of the
letter categorization task in the no-go condition (M ¼ 97, SD ¼ 4.05)
did not differ from the percentage of correct responses in the
control condition (M ¼ 99, SD ¼ 2.01), F(1, 44) ¼ 2.25, p ¼ .14,
h2p ¼ .05. Initial inspection of the consumption of sweets revealed
that three participants did not consume any sweets from the candy
bag (two in the control condition). We included these participants
in the analyses, but excluding them from the sample did not alter
the pattern or signiﬁcance of the results reported below. We
obtained no gender effects (Fs < 1 for the main effect and interactions), and this factor was therefore dropped from the analyses.
The amount of sweets consumed (in grams) was analyzed in
the General Linear Model with condition (control vs. no-go) as
between-subjects factor and chronic dieting as continuous factor.
The only signiﬁcant effect that emerged from this analysis was
the predicted interaction between condition and chronic dieting,
F(1, 42) ¼ 6.01, p < .02, h2p ¼ .13. To investigate the nature of this
interaction, we examined the amount of sweets consumed by
chronic dieters (i.e., 1 SD above the mean of the standardized
chronic dieting score; see Aiken & West, 1991) and nondieters
(1 SD below the mean of the standardized chronic dieting score)
separately. As illustrated by Fig. 3, chronic dieters consumed
signiﬁcantly less sweets when the sweets had been presented
with stop signals (i.e., in the no-go condition) compared to when
the sweets had not been presented with stop signals (i.e., in the
control condition), F(1, 42) ¼ 6.25, p < .02, h2p ¼ .13. Nondieters’
eating behavior was unaffected by condition, F < 1, ns. Moreover,
additional regression analyses showed that chronic dieting was
negatively and signiﬁcantly related to consumption in the no-go
condition, b ¼ .52, t(21) ¼ 2.75, p < .02, whereas chronic dieting was positively but not signiﬁcantly related to consumption in
the control condition, b ¼ .19, t(23) ¼ .91, p ¼ .38. Thus, chronic
dieters in the no-go condition consumed less compared to both
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Fig. 3. Mean amount of sweets consumed by chronic dieters and nondieters in the
control and no-go conditions. Error bars ¼ SE.

chronic dieters in the control condition and nondieters in the nogo condition.
Additional analyses
Consistent with previous studies (e.g., Klesges et al., 1992; Lowe,
1984; Ruderman, 1986; Snoek et al., 2008; Stice et al., 1999), chronic
dieting was correlated with BMI in the present sample (r ¼ .45).
This relation may reﬂect the fact that overweight individuals are
more likely than normal weight individuals to pursue repeated
dieting attempts, and hence more likely to become chronic dieters
(Lowe, 1984; Snoek et al., 2008), or that chronic dieters are at
a higher risk to gain weight compared to nondieters (e.g., Klesges
et al., 1992; Stice et al., 1999, 2005). However, controlling for BMI
in the present analyses left the pattern of results and the interaction
between condition and chronic dieting essentially unchanged (i.e.,
interaction effect when controlling for BMI, F(1, 41) ¼ 5.16, p < .03,
h2p ¼ .11). Furthermore, a GLM with condition as between-subjects
factor and BMI and chronic dieting as continuous predictors
revealed that the three-way interaction between chronic dieting,
BMI, and condition was not signiﬁcant, F < 1.
Next, we conducted a General Linear Model with condition
(control vs. no-go) as between-subjects factor and BMI as continuous factor while controlling for chronic dieting. This analyses
yielded a marginally signiﬁcant interaction between condition and
BMI, F(1, 41) ¼ 3.15, p ¼ .08, h2p ¼ .07. Results showed a trend indicating that relatively high BMI participants (1 SD above the mean
standardized BMI score) consumed less sweets (in grams) in the
no-go condition (M ¼ 71.94, SD ¼ 17.80) than in the control condition (M ¼ 115.30, SD ¼ 14.75), F(1, 41) ¼ 3.67, p ¼ .06, h2p ¼ .08. No
difference in eating behavior was found between the no-go
condition (M ¼ 84.61, SD ¼ 15.01) and control condition
(M ¼ 71.31, SD ¼ 16.88) among relatively low BMI participants (1 SD
below the mean the mean standardized BMI score), F < 1, ns.
Additional regression analyses revealed that BMI was negatively
but not signiﬁcantly related to eating behavior within the no-go
condition (b ¼ .20., t(21) ¼ .90, p ¼ .38), and positively but not
signiﬁcantly related to consumption in the control condition
(b ¼ .26., t(23) ¼ 1.28, p ¼ .22). Thus, it seems that, if anything, nogo cues reduced consumption of palatable foods in relatively high
BMI participants of the current sample.
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effect among nondieters. This result converges well with the ﬁndings of Study 1, and shows that stop signals not only put chronic
dieters’ behavior toward palatable foods temporarily on hold, but
also improve self-control toward palatable foods in an everyday life
context. That is, the stop signal task ensured that chronic dieters
acted more in line with their chronic motivation to restrain their
food intake across a one day period. The ﬁnding that chronic dieters
reduced their consumption in the no-go condition replicates
a recent study that showed effects of stop signals on consumption
behavior of chronic dieters in a taste test in the laboratory (Houben
& Jansen, 2011), and extends this previous ﬁnding by showing that
the effects of stop signals can even be observed in less well
controlled circumstances where participants consume food in an
everyday life context over a mean duration of more than 20 h. The
fact that consistent effects of stop signals are observed across
different laboratories and different settings provides encouraging
evidence that stop signals provide a promising psychological
intervention tool to improve chronic dieters’ control over their food
consumption.
Dieters in the control condition did not signiﬁcantly consume
more food than nondieters. Although chronic dieters have been
shown to eat more than nondieters in the laboratory (e.g., Fedoroff
et al., 1997; Jansen et al., 2009; Jansen & van den Hout, 1991; Rogers
& Hill, 1989) results of Study 2 are consistent with research that has
found that chronic dieters often eat just as much as nondieters in
the natural environment (e.g., Stice et al., 2004). Importantly,
chronic dieters are motivated to restrict their eating more than
nondieters (e.g., Chernyak & Lowe, 2010), and indeed reduce their
food intake below the level of nondieters when they are explicitly
reminded about their dieting goal (Anschutz et al., 2008; Papies &
Hamstra, 2010; Ward & Mann, 2000; see Stroebe et al., 2008 for
a model). From this perspective, then, chronic dieters’ eating
behavior in the control condition can be considered an instance of
unsuccessful dieting behavior, and the stop signals ensured that
chronic dieters actually restricted their food intake. Moreover, the
reduced food consumption by chronic dieters compared to nondieters within the no-go condition is also consistent with the
notion that stop signals facilitated behavior to act in line with
participants’ chronic dieting goal.
Results of Study 2 also revealed a trend suggesting that stop
signals are effective in reducing food consumption for participants
with a relatively high BMI. What is particularly intriguing about this
ﬁnding is that this effect was found to be independent of participants’ chronic dieting goal. Accordingly, stop signals are not only
helpful for chronic dieters to facilitate acting in line with their
dieting goal, but also appear effective in reducing consumption of
food among nondieters that are, like chronic dieters, sensitive to
the appetitive nature of food cues (i.e., participants with a relatively
high BMI). This ﬁnding thus suggests that a goal to restrict one’s
food consumption is not necessary to reduce consumption of
palatable foods via stop signals. Future research with a larger
sample size may test whether this interesting pattern can be
replicated, and whether the interaction between stop signals and
BMI is indeed independent of chronic dieting status. For now, we
can conclude that stop signals facilitated dieting behavior in
a normal weight sample of chronic dieters, which may ultimately
prevent these dieters from becoming overweight (see e.g., Klesges
et al., 1992; Stice et al., 1999, 2005).
General discussion

Discussion
Results of Study 2 reveal that consistently presenting a particular palatable food near stop signals subsequently reduced chronic
dieters’ consumption of this food. Stop signals did not have this

Dieting has been found to be a rather ineffective weight maintenance and weight reduction strategy (Elfhag & Rössner, 2005;
Jeffery et al., 2000; Mann et al., 2007). With regard to chronic dieting, prospective studies have shown that chronic dieters often gain
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more weight than nondieters (e.g., Klesges et al., 1992; Stice et al.,
1999, 2005). Current approaches to self-control suggest that unintentional impulses toward palatable foods, a proximal determinant
of eating behavior, may contribute to the difﬁculty to restrict food
intake when dieting (e.g., Baumeister & Heatherton, 1996; Hofmann
et al., 2008; Metcalfe & Mischel, 1999; Strack & Deutsch, 2004).
Indeed, it has been shown that individual differences in the ability to
inhibit one’s impulsive responses in general and food in particular,
are linked to distal outcome variables such as body weight (Batterink
et al., 2010; Nederkoorn et al., 2006, 2007, 2010). However, to date
there has been only limited attention to the question of how unintentional impulses to palatable foods can be modiﬁed to change
behavior toward palatable foods (e.g., Guerrieri, Nederkoorn,
Schrooten, Martijn, & Jansen, 2009; Houben, 2011; Houben &
Jansen, 2011; Rotenberg et al., 2005; Veling, Aarts, & Stroebe, 2011).
The present work examined the potential of behavioral stop
signals to directly inhibit unintentionally evoked impulses toward
palatable foods, and tested whether stop signals can even improve
chronic dieters’ control over their food consumption. In Study 1 we
focused on the question whether presentation of a stop signal near
palatable foods would instantly inhibit chronic dieters’ impulses to
obtain these foods. Results of this study showed that presentation
of stop signals near palatable foods inhibited chronic dieters’
subsequent responding, suggesting inhibition of the impulse.
Although a few studies have proposed such a motor inhibition
mechanism as a result of presenting no-go cues near palatable
foods, these studies did not attempt to measure this motor inhibition (e.g., Houben, 2011; Houben & Jansen, 2011; see also Veling &
Aarts, 2009). The present research thus provides novel empirical
evidence by revealing that stop signals can be used to instantly
inhibit chronic dieters’ behavior when they are exposed to palatable foods.
In Study 2, we moved an important step further by examining
whether stop signals would not only inhibit impulses to tempting
foods immediately, but would also inhibit responses to foods in an
everyday life context where the stop signals were no longer
physically present. Results of Study 2 revealed that an intervention
that consistently presented stop signals near palatable foods
reduced chronic dieters’ consumption of food over a one day
period. These results are particularly encouraging considering that
the intervention task we used only toke a couple of minutes of
participants’’ time, was relatively effortless to perform, and nevertheless affected consumption outside the psychological laboratory.
An interesting fundamental question raised by the present
ﬁndings is how consistently inhibiting a response toward a palatable food can subsequently improve chronic dieters’ control of
consumption of this food. The converging results of Studies 1 and 2
provide a preliminary answer. Speciﬁcally, Study 1 revealed that
stop signals instantly inhibit impulses toward foods for chronic
dieters, but not for nondieters. Accordingly, the repeated presentation of stop signals and palatable food in Study 2 may have
repeatedly instigated inhibition toward this food in chronic dieters,
but not in nondieters. Such repeated inhibition toward a particular
palatable food can create an association between the percept of
this food and an inhibition tag, so that mere perception of the
food instantly reinstates the inhibition (Veling & Aarts, 2009;
Verbruggen & Logan, 2008). As a result, perception of the palatable food is then sufﬁcient to inhibit behavior of chronic dieters,
and improve their self-control. In other words, the stop signals in
the no-go condition may have prevented the unintentional impulse
toward the food to overtly materialize in chronic dieters, and hence
reduced likelihood of consumption of this food by chronic dieters.
This account can explain the fact that the stop signal intervention
affected chronic dieters’ behavior, but did not affect consumption
behavior of nondieters.

The stop signal method employed in the present research has
two features that render it particularly appealing to be used as
a tool to improve regulation of eating behavior in environments
that contain palatable foods. First, stop signals should produce
stronger inhibitory effects as impulses by palatable foods are
evoked stronger. Hence, stop signals should be particularly effective
for chronic dieters who experience the strongest difﬁculty with
restricting their food consumption as a result of impulses that are
evoked by palatable foods. Second, stop signals can be used to
restrict eating behavior even when these signals are no longer
physically present. Hence, this method of consistently presenting
palatable foods with stop signals may be used to overcome problems with self-control toward these foods that stem from difﬁculties in recruiting inhibitory control in response to these foods in
daily life (e.g., Batterink et al., 2010; Nederkoorn et al., 2007, 2010).
At the same time, however, it should be emphasized that the
current study should be viewed as part of a novel approach to
facilitate chronic dieters’ restriction of food consumption (see also
Houben & Jansen, 2011), i.e., by focusing on modifying chronic
dieters’ immediate responses to foods. As a result, a number of
theoretical and practical questions remain to be answered before
this approach can be recommended as a clinical intervention to
improve chronic dieters’ restriction of food consumption. First, it
would be important to test whether effects of a single no-go
intervention will last beyond one day, and whether repeated
interventions are needed to boost and improve dieting behavior
over longer time frames. Observing effects of stop signals under
more complex circumstances, such as longer time intervals, may
require larger samples than we used.
Second, it is currently unclear whether chronic dieters in clinical
populations (e.g., chronic dieters that receive treatment for obesity),
would beneﬁt from stop signals in the same way as chronic dieters
in our sample did. Furthermore, results of Study 2 suggested that
stop signals may not only be used to facilitate restriction of food
consumption in chronic dieters, but may also be used to reduce food
consumption in other populations (e.g., participants with relatively
high BMI). Future studies are needed to further examine the effects
of stop signals among participants with different levels of BMI.
Finally, it would be interesting to examine whether particular
subgroups within chronic dieters beneﬁt most from the use of stop
signals in controlling their eating behavior (e.g., Jansen et al., 2009).
In sum, chronic dieters have been shown to consume just as
much, or even more calories than nondieters (e.g., Fedoroff et al.,
1997; Jansen & van den Hout, 1991; Papies & Hamstra, 2010; Stice
et al., 2004; Stirling & Yeomans, 2004), and normal weight
chronic dieters are at risk of becoming overweight (e.g., Klesges
et al., 1992; Stice et al., 1999, 2005). We examined whether
chronic dieters’ restriction of food intake could become more
successful by modifying chronic dieters’ responses toward palatable foods. We have examined stop signals as a means to inhibit
chronic dieters’ immediate responses toward palatable foods, and
we have applied stop signals to reduce chronic dieters’ consumption of food in an everyday life context. Future work may further
examine how a stop signal intervention can best be implemented to
improve dieting behavior in environments where palatable foods
are very visible and easily accessible.
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