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Abstract
Numerous studies have shown that people adjust their intake directly to that of their eating companions. A potential explanation for this
modelling effect is that the eating behaviour of others operates as an external eating cue that stimulates food intake. The present study
explored whether this cue-reactive mechanism can account for modelling effects on intake. It was investigated whether attentional bias
towards dynamic eating cues and impulsivity would inﬂuence the degree of modelling. Participants completed one individual session
and one session in which an experimental confederate accompanied them. In the ﬁrst session, eye movements were recorded as an
index of attentional bias to dynamic eating cues. In addition, self-reported impulsivity and response inhibition were assessed. The
second session employed a between-participants design with three experimental conditions in which participants were exposed to a
same-sex confederate instructed to eat nothing, a low or a large amount of M&Ms. A total of eighty-ﬁve young women participated.
The participants’ self-reported impulsivity determined the occurrence of modelling; only low-impulsive women adjusted their intake to
that of their eating companion. Attention towards eating cues and response inhibition, however, did not moderate modelling of food
intake. The present study suggests that cue-reactive mechanisms may not underlie modelling of food intake. Instead, the results emphasise
the importance of social norms in explaining modelling effects, whereas it is suggested that the degree of impulsivity may play a role in
whether or not women adhere to the intake norms set by their eating companion.
Key words: Modelling: Food intake: Women: Attentional bias: Impulsivity

Food and eating are intertwined with our social lives; mostly,
we eat with or in the presence of other people. Therefore, it
should not be too surprising that one’s eating behaviour is
profoundly affected by social factors. Studies have consistently
shown that people tend to eat as much or as little as do those
with whom they eat(1 – 3). The process of adjusting one’s intake
to that of others is often referred to as modelling of food
intake. Although these modelling or matching effects have
proven to be very powerful, little is known about the mechanisms underlying these effects.
People’s tendency to adapt their intake to that of others is
often attributed to one’s concern with what their eating behaviour is communicating to others(4). Herman et al.(5) have
suggested a normative model which posits that people use
others’ intake as a way of determining how much they may
eat without appearing to eat excessively. Thus, people use
the intake of others as an example of ‘appropriate eating’

and adjust their own level of intake accordingly. A limitation
of this normative framework, however, is that it gives little
insight into whether there is any particular characteristic that
makes some people more or less susceptible to the effect of
modelling on intake. Because an individual’s intake is multiply
determined, it is important to consider other mechanisms that
may affect eating (and subsequent modelling behaviour).
If the eating behaviours of others are construed as an external eating cue that may stimulate food intake(6), there might
be large individual variation in the intensity of responsiveness
to this dynamic eating cue. Thus, in addition to the normative
framework, it is also possible that a cue-reactivity model(7)
may help to explain modelling effects. It must be acknowledged that there is a distinction between food cues per se
(i.e. sight, smell or taste of food) and dynamic eating cues
(e.g. the sight of someone eating). That is, dynamic eating
cues probably can never be entirely separated from food
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cues per se, because the sight of someone eating almost
necessarily involves the sight of the food that is being eaten.
The principal aim of the present study is to explore whether
a cue-reactive mechanism can (at least partially) explain modelling of food intake. Therefore, two individual-difference
moderators (i.e. attentional bias to dynamic eating cues and
impulsivity) that might inﬂuence the extent to which people
are likely to increase eating in response to a real-life dynamic
eating cue (i.e. the sight of someone eating) were examined.
In an environment which is characterised by an abundance
of highly palatable food items and the presence of eating
others, people are frequently exposed to attractive food or
eating cues. Although this may generally lead to an increased
temptation to indulge(8), not everyone is equally susceptible
to these temptations(9). Some individuals may ﬁnd food particularly rewarding(10,11) and therefore automatically attend
to external food-related cues. Conversely, this tendency to
automatically detect and attend to such external food cues
may contribute to craving and subsequent (over)eating(12). It
has been theorised that these attentional biases for food cues
follow from the cues’ incentive salience(13,14). According to
this incentive-salience theory, as a consequence of classical
conditioning, the cue itself is able to produce a conditioned
rewarding experience. As a result, these cues gain ‘attention
grabbing powers’, which enable them to capture attention
and elicit approach behaviour(14,15). These cues might not
only refer to the food itself (i.e. sight, smell or taste of food),
but also directly to stimuli associated with the food (e.g. packaging, plates or cutlery) or intake routines (i.e. grabbing or biting
the food)(7). The most direct way to assess individual differences
in attention towards these cues is to record eye movements
during a visual attention paradigm, because this provides a
direct, observable, dynamic and ecologically valid measure of
visual attention processes(16). The existence of attentional
biases to passive food cues (i.e. words and pictures) has
repeatedly been established among normal- and overweight
individuals(12,17). The present study, however, is the ﬁrst to
examine whether attentional biases towards dynamic eating
cues moderate modelling effects on food intake. Because of
the prevalence of dynamic eating cues in our current ‘toxic
environment’(18), it is important to examine whether individuals’ attention to these cues may affect modelling of food intake.
Another factor that might moderate people’s food intake in
response to the sight of others eating is impulsivity. Impulsivity is generally deﬁned as the tendency to think, control and
plan insufﬁciently, which often results in maladaptive or inaccurate responses(19). Although impulsive behaviours can be
very diverse, scholars have distinguished three important
aspects of impulsivity. The ﬁrst aspect is impulsiveness,
which was deﬁned by Eysenck et al.(20) as ‘acting in the
spur of the moment without being aware of any risk involved’
(p. 315) and is often measured by self-report. The second
aspect is response inhibition, an executive function which is
assumed to be at the heart of impulsive behaviour(21).
Response inhibition is needed to overrule impulsive reactions
in order to regulate long-term goals and standards(22) and is
measured by behavioural tasks. The third aspect is rewardrelated impulsivity, which can be measured by behavioural

tasks and self-reports. Reward-sensitive people detect
more rewarding stimuli and are more likely to approach
these stimuli(23). In the context of the present study, we
chose to focus on (self-reported) impulsiveness and response
inhibition, but not on reward sensitivity. To date, numerous
studies have been conducted on the inﬂuence of both aspects
of impulsivity on food intake. For example, Guerrieri et al.(24)
found that high-impulsive women consumed more than did
less impulsive women when confronted with palatable food
(during a taste task), but these effects were only found
when participants were categorised based on the self-report
measure of impulsivity as opposed to the behavioural
measure. In another study, however, the same authors demonstrated that both measures of impulsivity predicted food intake
in normal-weight healthy women(25). Likewise, Jansen et al.(26)
found that restrained eaters ate more in response to smelling
palatable food but only if they were deﬁcient in their response
inhibition. Finally, it has been found that experimentally inducing a lack of control by manipulating response inhibition
increased food intake among normal-weight women(27,28).
In sum, both impulsiveness and response inhibition seem to
be linked to reactions to palatable food. Thus, it might be
harder for high-impulsive people to control food intake in
response to food cues (e.g. the smell and availability of food)
than it is for low-impulsive people. However, one area that
has not been studied is whether impulsiveness and response
inhibition also affect the extent to which people are likely to
increase eating in response to the sight of someone eating.
The present study aimed to explore whether a cue-reactive
mechanism can account for modelling of food intake. It was
investigated whether attentional bias towards dynamic eating
cues and impulsivity would inﬂuence people’s modelling of
food intake. As in most previous studies that examined modelling of food intake (for example, Herman et al.(5)), the focus
was exclusively on females. Because food intake is triggered
by the exposure to external cues(29) and a positive relationship
is proposed between food-related attention and food
intake(13,14,16), it was hypothesised that women with an attentional bias towards eating cues would be more likely to
model the eating behaviour of a same-sex confederate. Most
researchers have monitored participants’ attention as they complete a visual probe task in which food-related and matched
control pictures compete for participants’ attention(12,17,30).
To increase ecological validity, however, women’s attention
while watching a movie with dynamic eating cues was
investigated. Second, it was hypothesised that impulsive
women would be more likely to model the intake of their
eating companion than low-impulsive women, as they may be
less able to control their impulses in response to real-life
dynamic eating cues.

Experimental methods
Design
Participants had to complete two testing sessions: one individual session and one session in which they were accompanied
by an experimental confederate (eating partner). In the
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ﬁrst individual session, participants ﬁlled out a series of questionnaires and afterwards watched a movie while their eye
movements were recorded with an eye tracker. At the end of
this session, participants’ response inhibition was assessed.
The second session employed a between-participants design
with three experimental conditions in which the participants
were exposed to a female confederate who was instructed to
eat nothing (no-intake confederate condition), or four M&Ms
(181·55 kJ; low-intake confederate condition) or twenty-four
M&Ms (1089·29 kJ; high-intake confederate condition). On average, there were 5 (SD 4) d between the ﬁrst and second session.
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Participants and confederates
The sample consisted of eighty-ﬁve participants with a mean
age of 20·20 (SD 1·85) years and a mean BMI of 22·38 (SD
2·26) kg/m2. In our sample, 88 % of the women had a
normal weight and 12 % were overweight. In the second session, ﬁve female students acted as confederates. They had a
mean age of 21·40 (SD 1·52) years and a mean BMI of 20·74
(SD 1·33) kg/m2. Confederates were instructed not to make
any remarks on the taste, colour or palatability of the M&Ms,
or to offer participants any M&Ms. Each confederate served
in each condition several times.

3

Attentional bias for food cues
To measure the participants’ attention to food-related cues,
three dependent variables were used: (1) the number of ﬁxations on the food-related cues, (2) the duration of ﬁxations
(i.e. gaze duration), and (3) the latency of initial ﬁxations on
the food-related cues (see Mogg et al.(16), Lochbuehler
et al.(31) and Field et al.(32)). A participant’s number of ﬁxations was determined by counting the total number of
times the participant ﬁxated on the food cues. A participant’s
gaze duration was deﬁned as the overall amount of time that
the participant’s gaze was directed to the food cues. A participant’s initial ﬁxation was deﬁned by the time of the ﬁrst ﬁxation of the cue after its appearance. These three variables
for each participant for each of the ﬁfty-one scenes were
assessed. In the main analyses, then, the overall scores of all
scenes (for each variable separately) were used.

Self-reported impulsivity
The Barratt Impulsiveness Scale (BIS)(33) was used to measure
trait impulsiveness. Examples of items were ‘I don’t pay attention’ and ‘I like to think about complex problems’. The scale
consists of thirty items rated on a four-point scale, with possible scores ranging from 30 to 120. Higher scores indicate
more impulsiveness. Cronbach’s a was 0·72.

Materials and measures

Response inhibition

In the ﬁrst individual session, an eye-tracker paradigm was used
in which the participants’ eye movements were recorded as a
direct measure of their attention towards dynamic food cues
(i.e. the sight of others eating). The stimulus material consisted
of 17 min of the movie ‘Eat Pray Love’ (2010). In this movie, the
main female character (Julia Roberts) starts a journey around
the world that becomes a quest for self-discovery. The ﬁrst
part of the movie, in which she discovers the true pleasure of
nourishment by eating in Italy, was used. A total of ﬁfty-one
scenes were selected in which ample food-related cues are
depicted (range in ms is 600– 24 760). Food-related cues were
mainly portrayed in the form of the protagonist eating highly
palatable foods (alone or with others). The participants’ eye
movements while watching the movie clip were recorded
with a corneal reﬂection eye tracker (Tobii T120 Eye Tracker;
Tobbii Technology). The gaze of each participant was calibrated before testing. For more detailed information on the
calibration and speciﬁc eye-tracking procedure, see Lochbuehler et al.(31). For each scene, the area of interest was deﬁned.
This area was restricted to the display of an eating cue, which
means that a ﬁxation took place only if at least one of the participant’s eyes overlapped with the display of an eating cue
(i.e. food or a person eating). Each scene was coded as to
whether there was a ﬁxation or non-ﬁxation on the cue or
whether data were missing. For this purpose, two coders,
who were blind to our research questions, independently
coded the participants’ data. The intra-class correlation
coefﬁcient was 0·95 for the number of ﬁxations, 0·90 for the
gaze duration measures and 0·98 for the initial ﬁxation
measures.

The stop-signal task(34) was used to measure response inhibition. Response inhibition, as measured with this task, has
been shown to be related to impulsivity. The stop-signal task
is a choice reaction time task in which the participants should
respond as fast as possible to a visual go-signal (an X or an O),
unless an auditory stop signal is presented (through headphones), in which case the response should be inhibited (25 %
of the trials). For more detailed information on this task, see
Nederkoorn et al.(35). Participants completed two practice
blocks without stop signals and one with stop signals. Next,
they completed four test blocks of 128 trials successively. The
two variables measured in this task are reaction time and
mean stop delay. The stop-signal reaction time (in ms) was calculated by subtracting the stop delay from reaction time. Higher
stop-signal reaction times indicate less inhibitory control.

Hunger
A visual analogue scale (140 mm) was used to measure the
extent to which the participants felt ‘satisﬁed’ or ‘hungry’
before the second session. To avoid demand characteristics,
the participants’ hunger level after the experimental manipulation was assessed (see also Anschutz et al.(36) and Hermans
et al.(37)).

Liking of the test food
Participants reported their liking of the available chocolatecoated peanuts on a ten-point scale from ‘did not like it at
all’ to ‘liked it very much’.
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Participants’ awareness of confederate’s intake
To measure the participants’ awareness of the confederate’s
intake, participants were asked to indicate how many M&Ms
the other person had eaten (see Hermans et al.(37)).

Actual food intake
Participants’ actual food intake in the break of the second session was measured by counting the total number of M&Ms
consumed by each participant. The total quantity of snack
food consumed (i.e. single pieces of M&Ms) was used as the
dependent variable.
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Procedures
The ﬁrst individual session lasted approximately 45 min. After
entering the laboratory, participants were asked to ﬁll out a
series of questionnaires, after which they were told that they
would watch a segment of the contemporary movie ‘Eat
Pray Love’ (q 2010 Columbia Pictures Industries, Inc.). Participants were seated in a chair, 60 cm in front of the eye tracker
so that their eye movements could be recorded while they
watched the movie. They were instructed to ﬁnd a comfortable position in which they could watch the movie in a relaxed
way without moving. After the participants were successfully
calibrated, the experimenter left the room. After they watched
the movie, the participants completed the stop-signal task,
which lasted approximately 20 min. Next, the participants
were requested to complete a questionnaire in which,
among other measures, self-reported impulsivity was assessed
with the BIS. Finally, their height and weight were measured
in order to calculate their BMI (calculated as kg/m2). In
order to simulate a naturalistic eating context, the second session took place in a laboratory furnished as an ordinary living
room. During this session, participants were paired with a
female confederate with whom they had to spend an experimental break during the interval between two bogus tasks.
This session lasted approximately 30 min. Participants
received course credits or payment (e15) after they volunteered for both sessions. Debrieﬁng took place after the data
collection for the entire experiment. The present study was
conducted according to the guidelines laid down in the
Declaration of Helsinki and all procedures involving human
subjects were approved by the Ethics committee of the Faculty
of Social Sciences of the Radboud University Nijmegen. Written informed consent was obtained from all subjects.

Analytic strategy
Data were analysed using SPSS for Windows (version 17.0,
2008; SPSS, Inc.). a was set at P,0·05. Originally, the
sample consisted of 100 female undergraduate students.
However, ﬁfteen participants were excluded from the analyses. The eye-tracking data of eleven participants could not
be analysed because more than 50 % of their data were missing (due to calibration problems); and four participants had to
be excluded because they reported an allergy to peanuts and

therefore could not eat from the available test food in the
second session. First, using one-way ANOVA, we checked
whether there were any differences in BMI, hunger level,
self-reported impulsivity, response inhibition and attention
to food-related cues (all three measures) between conditions.
If they were signiﬁcantly correlated with food intake, BMI,
hunger level and liking of the test food were entered into
the model as covariates. To answer the main questions, separate ANCOVA were used to examine the main and interaction
effects of the modelling manipulations, the impulsivity and
the attentional attention bias measures on the participants’
total food intake (in single pieces of M&Ms). Cohen’s f was
used to indicate the effect size of the main effect of the modelling manipulations, because we had more than two conditions in our design(38). Effect sizes of 0·02, 0·15 and 0·35
are termed small, medium and large, respectively(38).

Results
Individual characteristics
Participants’ BMI, hunger level, self-reported impulsivity,
response inhibition and attention to food-related cues did
not differ across the three confederate’s intake conditions
(all P.0·05). Table 1 displays the participants’ characteristics
across the conditions. All measures used in the present study
were included in a correlation matrix (see Table 2). BMI
(r85 20·28, P, 0·05) and participants’ liking of the test food
(r85 0·32, P, 0·01) were signiﬁcantly correlated with actual
food intake during the second session and therefore entered
into our model as covariates. It should be noted that the
results remained the same when these variables were not
included in the main analyses.

Main effect of confederate’s intake on participants’ intake
A signiﬁcant difference in intake was found among the participants in the three intake conditions (F2,80 ¼ 8·49, P,0·001,
f 2 ¼ 0·46), while controlling for the participants’ BMI and
liking of the test food. When exposed to a high-intake confederate, the participants consumed signiﬁcantly more M&Ms
than they did when exposed to a low-intake confederate
(P, 0·05) or no-intake confederate (P,0·001). Participants
consumed a mean of 1·82 M&Ms (45·39 kJ; SE 1·07) when
exposed to a confederate eating nothing (no intake), 3·94
M&Ms (178·83 kJ; SE 1·13) when exposed to a confederate
eating four M&Ms (181·55 kJ; low intake) and 8·22 M&Ms
(373·08 kJ; SE 1·11) when exposed to a confederate eating
twenty-four M&Ms (1089·29 kJ; high intake). Of the participants, forty-one (48 %) did not eat any M&Ms, twenty-ﬁve of
them in the no-intake condition.

Moderating effects of attentional bias to dynamic food
cues on modelling of intake
To examine the moderating effects of attention (i.e. number of
ﬁxations, gaze duration and initial ﬁxations), we performed
three separate ANCOVA with each of the attention measures
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Table 1. Characteristics of the study population by condition
(Mean values and standard deviations)
Condition
Total

No intake
SD

Mean

1·85
2·26
2·35
7·47
26·82
15·45
1·57
5·61

20·19
23·04
6·26
61·42
225·98
51·84
6·41
19·05

Mean
n
Age (years)
BMI (kg/m2)
Liking of the test food
BIS
SSRT
AB-measure 1*
AB-measure 2†
AB-measure 3‡

85
20·20
22·38
6·98
63·22
224·35
50·69
6·35
19·78

Low intake
SD

Mean

1·97
2·53
2·58
7·02
35·48
12·98
1·58
4·39

19·88
22·29
7·23
63·77
236·20
46·65
6·30
21·22

31

High intake

SD

Mean

1·53
2·31
2·41
6·95
44·98
15·08
1·54
5·91

20·50
21·72
7·53
64·71
211·53
53·18
6·34
19·25

26

SD

28
1·99
1·70
1·84
8·24
25·58
17·93
1·62
6·43
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BIS, Barratt Impulsiveness Scale; SSRT, stop-signal reaction time; AB, attention bias.
* Number of ﬁxations.
† Gaze duration (ms).
‡ Latency of initial ﬁxations.

added as an extra factor to our model (while also controlling
for BMI and liking of the test food). First, there was no main
effect of the participants’ number of ﬁxations on food cues
in session one and on participants’ intake in session two
(F1,77 ¼ 0·06, P¼0·81), nor was there an interaction between
the number of ﬁxations and confederate’s intake condition
on participants’ intake (F2,77 ¼ 0·72, P¼0·49). Also, there
was no main (F1,77 ¼ 0·02, P¼0·89) or interaction effect
(F2,77 ¼ 0·51, P¼0·60) for the participants’ gaze duration.
Finally, we did not ﬁnd a main (F1,77 ¼ 1·50, P¼0·23) or interaction effect (F2,77 ¼ 1·25, P¼ 0·29) of the participants’ initial
ﬁxation on participants’ actual food intake or participants’
modelling behaviour.

Moderating effects of response inhibition and selfreported impulsivity on modelling of food intake
To examine the moderating effect of response inhibition on
participants’ modelling of food intake, we added the stopsignal reaction time-score as a factor to our model. Neither
the inﬂuence of response inhibition on actual food intake
(F1,72 ¼ 1·83, P¼0·18) nor an interaction (F2,72 ¼ 2·09,
P¼ 0·13) between response inhibition and confederate’s
intake on participants’ actual food intake was found.
To examine the moderating effect of self-reported impulsiveness on participants’ modelling of food intake, we added

the BIS total score as a covariate to our model. No main
effect of self-reported impulsiveness on intake was found
(F1,77 ¼ 1·66, P. 0·20). However, a signiﬁcant interaction
between confederate’s intake condition and participants’
self-reported impulsiveness was found (F2,77 ¼ 4·32,
P,0·05). To clarify the interaction, we used a median split
(median 61) of the BIS score to differentiate low-impulsive
participants from high-impulsive participants. The pattern of
the interaction indicates that the customary modelling effect
was found among the low-impulsive participants
(F2,38 ¼ 10·97, P,0·001) but not among the high-impulsive
participants (F2,37 ¼ 1·01, P. 0·20), indicating that only the
low impulsives modelled the food intake of their eating companion (i.e. eating more or less when the other ate more or
less). The difference in intake between the low and high
impulsives was particularly evident in the high-intake condition. In this condition, low impulsives ate an average of
11·52 M&Ms (522·26 kJ; SE 1·52), whereas high impulsives
only ate 4·60 M&Ms (208·78 kJ; SE 1·51) (see Table 3).
Additionally, it was checked whether the low and high impulsives differed in their estimations of the confederate’s number
of M&Ms consumed in the high-intake condition. When
exposed to a confederate eating twenty-four M&Ms, low
impulsives indicated that the confederate consumed approximately seventeen M&Ms, whereas the high impulsives

Table 2. Pearson’s product– moment correlations between actual food intake, BMI, self-report impulsiveness, behavioural impulsivity and the three
attention bias (AB) measures

Food intake
Self-report impulsiveness
Behavioural impulsivity
BMI (kg/m2)
AB-measure 1
AB-measure 2
AB-measure 3

Food intake

Self-report
impulsiveness

Behavioural
impulsivity

BMI

AB-measure 1

AB-measure 2

AB-measure 3

–
2 0·07
2 0·16
2 0·28*
2 0·01
0·02
0·15

–
0·06
2 0·07
2 0·24
2 0·04
0·00

–
0·12
2 0·10
2 0·01
0·02

–
0·14
0·01
2 0·09

–
0·66**
2 0·30**

–
2 0·38**

–

Correlation is signiﬁcant: *P,0·05, **P,0·01 (two-tailed).
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indicated that the confederate consumed approximately ten
M&Ms (P¼0·05).
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Discussion
As yet, little is known about the mechanisms underlying modelling of food intake. The present study aimed to explore
whether a cue-reactive mechanism can (at least partially)
explain modelling of food intake. It was investigated whether
attentional bias towards eating cues and the degree of impulsivity inﬂuenced young women’s modelling of food intake.
The results conﬁrmed previous ﬁndings that young women
adjust their intake to that of others(1 – 3). The present study
adds to this basic ﬁnding the discovery that self-reported
impulsivity can moderate this modelling effect. In contrast to
our hypothesis, however, only low-impulsive women modelled the intake of their eating companion. Participants’ attention towards eating cues and response inhibition did not
moderate modelling effects on food intake.
In line with the extensive literature on the effects of foodcue exposure on food intake(7), it was hypothesised that the
eating behaviour of another person could serve as a powerful
stimulating eating cue, in particular for women with an
enhanced attention bias. However, no relationship was
found between women’s attention towards dynamic eating
cues and the likelihood of modelling: women with enhanced
attention for eating cues did not display greater modelling
than did those who paid less attention to these eating cues.
Furthermore, no differences in overall intake were found
between women with different attention levels. These ﬁndings
suggest that individual differences in attention towards eating
cues are overruled by a general tendency to adhere to socially
derived norms of appropriateness. Thus, in spite of variations
in attention towards food-related cues, women are likely to
adapt their intake to that of others. Another possibility is
that individual differences in attention were restricted
in range and therefore did not exert a discernible effect. The
present study focused on (mainly) normal-weight women.
Previous research has shown that overweight or obese
people exhibit an enhanced attentional bias to food-related
stimuli compared with normal-weight individuals(17,30). It is
possible that a causal link between attention towards eating
cues and modelling may be observed only among overweight
or obese individuals, as they are generally more vulnerable to
food cues. Finally, the dynamic sight of someone eating
might have lower ‘attention grabbing powers’ than attention
Table 3. Total number of M&Ms consumed in the different conditions
by participants with different levels of self-reported impulsivity
(Mean values and standard errors)
Low impulsivity

No-intake confederate condition
Low-intake confederate condition
High-intake confederate condition

High impulsivity

Mean

SE

Mean

SE

1·58
3·58
11·42

1·42
1·59
1·46

1·85
4·30
4·73

1·44
1·47
1·52

for passive food cues (i.e. words or pictures) as measured in
traditional food-related Stroop or dot-probe tasks and could
therefore be easily overwhelmed by other external inﬂuences
(e.g. social norms).
Although the present results are justifying the generalisation
that young women eat more when their eating companions
eat more, it was found that the overall degree of intake was
relatively low. At best, participants consumed a mean
number of eight M&Ms, which is still considerably lower
than the intake of the large-eating companion (who ate
twenty-four M&Ms). Albeit this ﬁnding is not uncommon in
the literature on social modelling on food intake(1,39) and
non-social factors such as sensory-speciﬁc satiety might have
been responsible for these patterns of ﬁndings(40), it might
also be that the intake of the eating companion rather inhibits
than stimulates people to eat. This accords with previous modelling research that shows that minimal eating companions
produce the most signiﬁcant change in eating quantity(41,42).
Determining whether speciﬁc individuals regard the intake
of others as an inhibiting or stimulating cue would require
future research, in which people are asked to report their
eating motivations in a social context. It should be noted,
however, that such explorations are rendered difﬁcult,
because psychological states that occur during social interactions are difﬁcult to identify as people are often unaware
of their own intentions in this regard(43). Next, this line of
research would beneﬁt from including a control condition in
which participants eat alone in order to make deﬁnitive statements about whether the intake of others increases or
decreases one’s intake.
If the eating behaviour of others acts as an inhibiting rather
than a stimulating cue, this might also explain our unexpected
impulsivity ﬁnding. It has been proposed that an individual’s
inhibitory control system may override the motivation to consume food and makes it possible for more deliberate longterm goals to predominate. In the context of consummatory
behaviour, such goals often reﬂect health concerns or social
norms(35). Thus, for low-impulsive women who are generally
well controlled, it may be easier to control their intake in the
presence of palatable food and conform to the behaviour
of others in order to fulﬁl more deliberate goals, such as
avoiding negative stereotypes or gaining social approval or
acceptance(44 – 46). Highly impulsive women, however, were
found to eat the same amount regardless of whether their
eating companion was eating a lot or a little, which suggests
that they were less inclined to follow the other’s intake. In
this context, however, we might have expected to ﬁnd the
highly impulsive women to eat uniformly more than their
eating companion, but this was not supported by our data.
Why did they eat so little? It is possible that the high impulsives focused more on the bowl of M&Ms than on the
other’s intake, which may have facilitated the subsequent
use of counteractive control strategies to resist overconsumption. Overweight people show a characteristic pattern of initial
automatic orientation towards food cues and a subsequent
voluntary attentional shift away from food(12). Considering
the link between obesity and impulsivity(47,48), it is possible
that the same approach – avoidance pattern might also have
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accounted for the relatively low intake among the high impulsives, in particular when exposed to a peer eating a large
amount of snack food. The fact that the high impulsives
were less accurate in their estimations of the amount eaten
by the high-intake companion than were low impulsives
and, thus, seemingly paid less attention to the intake of the
other person might support this assumption. Another explanation is that the bowl of M&Ms did not have enough sensory
impact to stimulate food intake or to reduce counteractive
control strategies in response to a stranger who is eating a
large amount of food. It is possible that we might have
found a different result if we had used food with stronger sensory properties, such as pizza slices, fries or freshly baked
cookies.
Although self-reported impulsivity was found to be related
to modelling, we were not able to demonstrate the same
effects for response inhibition. A few possible explanations
are offered here. First, this behavioural measure might not
have been sensitive enough to detect differences in a nonclinical population (i.e. normal-weight women)(24,49). Yet,
because the effects were in the same direction and showed
a trend towards signiﬁcance, we are likely to assume that
women with effective response inhibition may also be more
likely to model their intake on that of others. It is possible,
however, that the effects of response inhibition are noticeable
only in long-term food intake patterns(50) and not in a short
time period such as that measured in the present study. Furthermore, because there were some days between the two
experimental sessions, participants’ response inhibition was
actually conceptualised as a trait, whereas it may also be a
state(25). Therefore, it is possible that some participants
lacked inhibitory control in the ﬁrst session, but they were
able to control their impulses in the second ad libitum
eating context, explaining the missing link between response
inhibition and modelling of food intake.
Some limitations of the present study should be noted. First,
just like the behavioural measure of impulsivity, the participants’ attention towards eating cues was also conceptualised
as a trait instead of a state. It is known that attention biases
and craving are reciprocally related(15,51), and therefore it is
possible that an elevated attention to eating cues may not
explain people’s response to the eating behaviour of others a
few days later. However, cognitive biases towards food stimuli
are ubiquitous and there is evidence that such biases arise in
particular for people with certain trait characteristics, such as
being an external eater(52) or restrained eater(53). Second,
although we enhanced the ecological validity of the present
study by measuring the participants’ attention towards dynamic
food cues embedded in a larger context, it remains unclear
whether participants are more likely to attend to the eater or
to the food and how this difference might inﬂuence subsequent
modelling behaviour. The problem, however, is that foodrelated cues (i.e. properties that refer to food itself) and
eating cues (i.e. the eating behaviour of another person)
usually go together, and therefore it is difﬁcult to examine
their independent contributions. Nevertheless, it appears
worth investigating participants’ speciﬁc attention towards the
eating behaviour of others and its inﬂuence on subsequent
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modelling behaviour. Another point for consideration involves
the fact that only impulsiveness and response inhibition were
measured in the present study. To further understand the link
between impulsivity and modelling of food intake, it might
also be important to focus on the possible moderating role of
reward sensitivity. Future research might examine how
reward-sensitive people react to the sight of eating others.
If they detect more rewarding stimuli and are more likely to
approach these stimuli, it is possible that a different pattern
of results might have appeared when measuring this aspect
of impulsivity. Finally, contemporary dual-process models propose that an individual’s eating behaviour is guided by two distinct cognitive systems that interact with each other: one system
operating through fast, automatic impulses, and another system
determining whether these automatic impulses are controlled(54).
Although our sample was large enough to examine main and
interaction effects of both impulsivity and attentional bias, the
present study was insufﬁciently powered to investigate
the combination of attentional bias and response inhibition in
the interaction with modelling of food intake. Future research
may beneﬁt from using a dualistic model approach focusing
on this interaction to explain modelling of food intake.
In conclusion, the results of the present study may provide
further insight into the possible mechanisms underlying modelling of food intake. On the basis of the present ﬁndings, we
are likely to suggest that cue-reactive mechanisms may not be
helpful in explaining modelling of food intake. Instead, we
propose that a normative explanation may best explain
people’s tendency to adjust their intake to that of others.
It was found that only low-impulsive women who are generally well controlled are able to follow the intake of their eating
companion and adhere to the norms set by this person. As this
is the ﬁrst study investigating the inﬂuence of impulsivity on
modelling of food intake, additional research is needed to
replicate the present ﬁndings and to investigate why lowbut not high-impulsive people are more likely to conform to
the eating behaviour of others.
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