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In this study, we hypothesized that overweight/obese persons have an exaggerated approach tendency
toward high calorie foods. Testing this hypothesis, a stimulus response compatibility (SRC) task was used to
assess approach-avoidance tendencies toward food in both overweight/obese participants (n=42), and
normal weight controls (n=46). The SRC task is a reaction time task measuring how fast one approaches and
avoids pictures of food and non-foods according to given instructions. It was found that overweight/obese
men are slower at avoiding particularly high calorie snack foods. But this does not appear to be the case for
overweight/obese women who showed nearly as fast avoidance as approach toward the high calorie food
cues. It is concluded that overweight/obese women, rather than men, are ambivalent toward high calorie
foods, which is the likely result of high dietary restraint.
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1. Introduction

The prevalence of overweight/obesity continues to rise worldwide
and whether or not this should be termed an epidemic (or even
pandemic), severe obesity poses a serious health risk (see e.g.,
Olshansky et al., 2005). Obesity results from a positive energy balance;
energy intake exceeding energy expenditure (Jéquier, 2002). At least
from a health perspective, maintaining or losing weight is important
and one of the most popular methods for weight regulation is dietary
restraint. Though popular it is notoriously hard to maintain a low
calorie diet and thus any achieved weight loss is difficult to uphold on
the longer term (Wing et al., 2008). Indeed, dieting attempts appear
associated with future weight gain, not weight loss (Lowe et al., 2006;
Stice, Agras, & Hammer, 1999; Stice, Cameron, Killen, Hayward, &
Taylor, 1999).

Why does dieting so often fail? According to Lowe and Levine
(2005), food intake is governed by physiological needs and hedonic
eating motives. In most Western societies where food is abundant,
daily eating behaviour is likely determined by hedonic motivations,
that is, reward-driven eating or the desire to eat highly palatable
foods. Due to the interplay between an innate sweet/fat preference
and the rapid acquisition of strong preference for especially flavours
that signal energy (Havermans & Jansen, in press), the most palatable
foods for most people are typically high energy dense foods. Indeed,
exposure to such energy dense palatable foods not only induces a
strong desire to eat, it does so even in the absence of hunger.
Unsurprisingly then, palatability has been found to be a strong
determinant of meal intake, regardless of one's momentary homeo-
static needs (Yeomans, Blundell, & Leshem, 2004). This ‘hedonic
hunger’ (cf. Lowe & Levine) encourages eating beyond energy needs,
and hence can promote weight gain. However, the hedonic appeal of a
high calorie food does not appear to be equal for all individuals. For
example, both restrained eaters and overweight/obese persons,
relative to controls, are more prone to work for high calorie snacks
(Giesen, Havermans, Douven, et al., 2010; Giesen, Havermans, &
Jansen, 2010; Giesen, Havermans, Nederkoorn, Strafaci, & Jansen,
2009). Successful weight loss or the prevention of excessive weight
gain is often thought to hinge on the ability to suppress a hedonic
eating motive (see e.g., Appelhans, 2009; Stroebe, Papies, & Aarts,
2008). Conceivably, this is all the more difficult if this appetitive
motivation for palatable high calorie food is particularly strong.
According to this line of reasoning one would expect that overweight/
obese individuals show an exaggerated approach tendency for
especially high calorie foods. Indeed, Brignell, Griffiths, Bradley, and
Mogg (2009), using a stimulus-response compatibility (SRC) task,
demonstrated that ‘overeaters’ (as based on their score on the
‘external eating’ scale of the Dutch Eating Behavior Questionnaire)
show a relatively exaggerated approach bias toward food cues.

The SRC task was originally designed by De Houwer, Crombez,
Baeyens, and Hermans (2001). Participants have to direct a manikin
toward or away from a stimulus presented in the centre of a computer
screen depending on given instructions. The supposition is that one is
faster to approach liked stimuli and to avoid disliked stimuli than one is
to approach disliked stimuli and to avoid liked stimuli (Krieglmeyer,
Deutsch, De Houwer, & De Raedt, 2010). In the SRC task employed by
Brignell et al. (2009), participants had to move the manikin either
toward or away from pictures related to either food or something other
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than food. The high-external eaters, relative to the low-external eaters,
were significantly faster to move the manikin toward the food pictures
(and away from the non-food related cues) than they were tomove the
manikin away from the food cues (and toward the non-foods) (see also
Veenstra & de Jong, 2010). Although interesting, it remains to be
determined whether overweight/obese individuals too display this
excessive approach tendency for food and if so, whether this is more or
less limited to high calorie snack foods. For the present study, we
hypothesized that overweight/obese persons display a stronger
approach bias toward specifically high calorie foods thannormalweight
controls do. To test this hypothesis we employed an SRC task very
similar to the task used previously by Brignell et al. (2009).

2. Method

2.1. Participants

Eighty-eight undergraduate students from Maastricht University
were invited to take part in a study on choice behaviour and mental
fatigue. They in fact took part in two separate experiments: the
present study and another study using a behavioural task to measure
the relative reinforcing value of snack food, results of which are
reported elsewhere (see Giesen, Havermans, Douven, et al., 2010).

Students were invited to take part on the basis of self-reported
Body Mass Index (BMI; kg/m2). We strived to create two weight-
discordant groups by selecting candidate participants with a self-
reported BMI≥25 and an equal number of students with a self-
reported BMIb25 (preferably around 20). Participants' BMI was
measured at the end of participation and the final assignment of
participants to either the overweight/obese condition or the normal
weight condition was determined on the basis of these actual BMIs.
Participants with a BMI≥25 were classified as overweight (n=29;
BMI range: 25.2–29.6) or obese (n=13; BMI range: 30.6–36.6),
participants with a BMI between 18 and 25 were classified as normal
weight. General participant characteristics for each separate group
(overweight/obese vs. normal weight) are displayed in Table 1.

2.2. Materials and measurements

2.2.1. Hunger
Participants rated their momentary hunger on a 100 mm Visual

Analogue Scale (VAS) ranging from 0 “not at all hungry” (left anchor)
to 100 “very hungry” (right anchor).

2.2.2. Stimulus response compatibility (SRC) task
The task the participants had to performwas adapted from the SRC

task described by Thewissen, Havermans, Geschwind, van den Hout,
and Jansen (2007) and was programmed in E-prime (Psychology
Table 1
Mean age, BMI, hunger ratings, TFEQ factor scores, and the ratio of male to female
participants per group (normal weight vs. overweight/obese).

N Normal weight Overweight/obese

46 42

Age (years) 19.4 (1.4) 20.3 (3.7) t(86)=1.62, ns
Gender ratio 25 men/21

women
19 men/23
women

χ2=.73, ns

BMI 22.2 (1.4) 28.9 (2.9) t(86)=13.99, pb .001
Hunger 57.5 (21.5) 49.6 (19.6) t(86)=1.80, p=.075
TFEQ-hunger 4.7 (2.3) 4.5 (2.5) t(86)=0.48, ns
TFEQ-disinhibition 5.0 (2.4) 6.5 (2.4) t(86)=2.79, p=.007
TFEQ-restraint 4.7 (3.2) 7.7 (4.5) t(86)=3.66, pb .001

Note. Values enclosed in parentheses represent SD and ‘ns’ denotes non-significance
(i.e., pN .10).
Software Tools, Inc). The task comprised two blocks of 80 trials. In
each trial, either a 160 mm high×215 mm wide food picture (10
different food pictures were used; e.g., a picture of chocolate cookies,
grapes, crisps, et cetera) or a neutral picture (10 different neutral non-
food pictures were used; e.g., a wooden shoe, a traffic cone, a
cardboard box, et cetera) was displayed at the centre of the screen
together with a manikin (an approximately 18 mm high×10 mm
wide matchstick figure) placed exactly between the outer border
(either the upper or lower border) of the picture and the edge of the
screen.

Each block of trials had a different stimulus response assignment.
In one block the participants were instructed to approach the food
pictures with the manikin by using the up- or down arrow keys
depending on the starting position of the manikin, and to avoid the
neutral picture by moving the manikin away from the picture outside
the screen. The following trial was initialized upon completion of the
correct response (i.e., approach or avoidance) and the time to
complete each trial was recorded (in ms). A correct response required
a minimum of five consecutive key presses. In the other block,
participants received the instruction to avoid the food pictures and to
approach the neutral pictures as quick as possible. The order of these
two blocks and the eight different trial types (position [above or
below]×picture [food vs. neutral]×instruction [approach vs. avoid])
per block was determined randomly for each separate participant.

The task was preceded by a practice session that comprised two
blocks of 16 trials each. In one block they had to approach pictures
depicting a chair and to avoid pictures displaying a lamp. This
stimulus response assignment was reversed for the other block.

With an SRC task, Brignell et al. (2009) assessed food approach/
avoidance tendencies and found that an approach bias was positively
correlated with food pleasantness ratings and an attention bias for
food as measured with a visual probe task. Van Gucht, Vansteenwegen,
Van den Bergh, and Beckers (2008) showed that variations in sub-
jective craving for chocolate within individuals covary with auto-
matic chocolate approach tendencies as assessed with an SRC task.
These studies suggest that the task is a valid measure for the indirect
assessment of (at least a component of) the reward value of food cues.

2.2.3. Three Factor Eating Questionnaire
We employed a Dutch translation of the Three Factor Eating

Questionnaire (TFEQ; Stunkard &Messick, 1985) comprising 51 items
pertaining to dietary restraint (i.e., the intention to control body
weight by restricting one's food intake), disinhibition, or hunger
susceptibility. This questionnaire more broadly pertains to the
concept of ‘restrained eating’, the tendency to restrain food intake
in order to control one's body weight. The TFEQ has good internal
consistency (Stunkard & Messick) and individual scores on its three
factors have demonstrated it to be stable even over long periods of
time (i.e., approximately 6 years) as evidenced by significant positive
test–retest correlations (see Drapeau et al., 2003). Further, it has
proven to be a sensitive instrument in discriminating between dieters
and non-dieters (French, Jeffery, & Wing, 1994; Laessle, Tuschl,
Kotthaus, & Pirke, 1989).

2.3. Procedure

The experiment was approved by a local ethical committee.
Participants were instructed to eat 2 h prior to the experiment and
from that time on to refrain from food until participation. Participants
were tested individually between noon and 6 PM. The experiment
started with a brief verbal description of the general procedure of the
experiment. After this, all participants also received written informa-
tion regarding the experiment and were asked to sign a consent form
if they still wished to participate.

The participant was asked to rate his degree of momentary hunger
on a VAS, after which s/he first completed a task designed to assess the
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reinforcing value of a given snack food relative to the value of a fruit or
vegetable alternative. Participants had to work for their highest liked
snack food and their highest liked low calorie food (i.e. fruit or
vegetable). Throughout the task the work effort required for snack
food was gradually increased, thus allowing us to determine the
relative motivation to work for or acquire high calorie snack foods.
The task procedure is described in detail by Giesen, Havermans, &
Jansen (2010). This task was generally completed within 20 min and
note that any ‘earned’ food was consumed only after the completion
of both this so termed concurrent schedules task and the SRC task.

Upon completion of the SRC task, the participant was further asked
to fill out the TFEQ. At the end of the study, the participant's height
and weight wasmeasured to calculate actual BMI. The participant was
then thanked and received either a course credit or a € 7.50 monetary
voucher as remuneration.
2.4. Data reduction and analyses

All analyses concerned the participants' response time latencies to
the different trial types and stimulus response assignments in the SRC
task. To remove outliers, reaction times were excluded per participant
and per trial type if they were smaller than 200 ms or larger than 2.5
SD above the mean RT (10% of the data) (see also Thewissen et al.,
2007).
2.4.1. Weight, gender, and food approach/avoidance
To assess whether overweight/obese participants show a stronger

food approach bias than the normal weight participants do, response
times for each participant (food approach vs. food avoidance) were
averaged for the food approach assignment and the food avoidance
assignment. These averaged RTs then served as the dependent
variable in a 2 (Group: overweight/obese vs. normal-weight)×2
(Gender: male vs. female)×2 (Assignment: food approach vs. food
avoidance) ANCOVA with hunger ratings as a covariate. Hunger
ratings were entered as a covariate because hunger likely plays a role
in food approach-avoidance tendency and the degree of self reported
hunger seemed to differ at least marginally significant between the
overweight/obese (MVAS hunger rating=49.6) and the normal weight
participants (MVAS hunger rating=57.5) (see also Table 1). Likewise, we
added Gender as a factor to the analyses to control for any potential
gender differences in food approach-avoidance tendency.
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2.4.2. Weight, gender, calories, and approach tendencies
To assess whether the participants particularly displayed an

approach tendency for the high calorie food pictures and if so,
whether this differs between weight status, we calculated the
response tendency per participant and per picture class (high calorie,
low calorie, neutral) as the difference in RT between the avoidance
response and the approach response. A positive response tendency for
high calorie pictures thus reflects more rapid approach than
avoidance of high calorie food pictures. These response tendencies
served as the dependent variable in a 2 (Group: overweight/obese vs.
normal-weight)×2 (Gender: male vs. female)×3 (Class: high calorie,
low calorie, or neutral) ANCOVA with hunger ratings as covariate.
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Fig. 1. Mean RT (+SEM) per response assignment per gender and for each group.
Significant (pb .05) post hoc pairwise comparisons are indicated by an asterisk.
2.4.3. Weight, gender, calories, and approach/avoidance
As the response tendencies in the analysis described above are

relative, we conducted two more 2 (Food: high vs. low calorie)×2
(Group: overweight/obese vs. normal-weight)×2 (Gender: male vs.
female) analyses of covariance with hunger ratings as the covariate
and (i) the RTs for having to approach the high and low calorie foods
as dependent variable, and (ii) with the RTs for having to avoid these
foods as the dependent variable.
3. Results

3.1. Weight, gender, and food approach/avoidance

In Fig. 1, themean RTs per assignment are displayed for each group
and separately for each gender. When comparing the food avoidance
assignment RTs and the food approach assignment RTs, no main
effects were found (largest F[1, 83]=2.75, p=.10), but a near
significant Group×Gender interaction was found, F(1, 83)=3.75,
p=.06, η2

partial=.04. This two-way interaction though is qualified by
the overarching Group×Gender×Assignment interaction, F(1, 83)
=5.09, p=.027, η2

partial=.06. In post-hoc analyses, we examined a
potential two-way Group×Gender interaction for the food approach
and food avoidance assignment separately. This interaction was found
only for the food avoidance assignment RTs, F(1, 83)=5.16, p=.026,
η2

partial=.06. We further examined this interaction by testing for a
difference in mean RTs between the overweight/obese and normal
weight participants for each gender separately by means of
independent samples t-tests. These tests revealed a significant
difference between the overweight/obese men and normal weight
men (t[42]=2.24, p=.03), but not between the overweight/obese
women and the normal weight women in the sample (t[42]=1.03,
p=.31). Overweight/obese male participants were much slower to
avoid food stimuli than the normal weight male participants were.

3.2. Weight, gender, calories, and approach tendencies

Fig. 2 displays themean response tendencies for thehigh calorie foods
for each group and separate gender. When comparing the response
tendencies for the high calorie foods, low calorie foods and neutral items,
we found no main effects or two-way interactions (largest F=1.71,
p=.20), but this analysis did reveal a significant Group×Gender×Class
interaction, F(2, 166)=4.59,p=.011,η2partial=.05.We further tested for
a Group×Gender interaction for each picture class. A Group×Gender
interaction effect was found only for the response tendencies for the
high calorie foods, F(1, 83)=6.50, p=.013, η2

partial=.07. Further
analyses revealed that the female participants show a significant
difference between the overweight/obese and normal weight partici-
pants, t(42)=2.59, p=.013. No such difference was found for the
male participants, t(42)=.95, p=.35. Considering the response tenden-
cies for the high calorie foods, overweight/obese women show a
weaker relative approach tendency than normal weight women do. It
is conceivable that dietary restraint underlies this latter finding. Closer
inspection of the TFEQ-restraint scores with a 2 (Group: overweight/
obese vs. normal-weight)×2 (Gender:male vs. female) ANOVA revealed
main effects for Group, F(1, 84)=12.35, p=.001, η2partial=.13, and for
Gender F(1, 84)=7.80, p=.006, η2

partial=.09. No Group×Gender
interaction was found, Fb1. Indeed, the overweight/obese women
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Fig. 2. Mean (+SEM) response tendency (avoid RT – approach RT) for the high calorie
foods per gender and for each group. Significant (pb .05) post hoc pairwise comparisons
are indicated by an asterisk.
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showed the highest restraint scores (M=9.0), then the overweight/
obesemen (M=6.1), then the normalweightwomen (M=5.5), and the
normal weight men showed the lowest degree of restraint (M=3.9).

3.3. Weight, gender, calories, and approach/avoidance

When analyzing the absolute approach RTs for the high calorie and
low calorie food pictures, an effect for Foodwas found, F(1, 83)=4.03,
p=.048, η2

partial=.05. Analysis of the absolute avoidance RTs for the
food pictures, however, did not reveal any main effects or two-way
interaction effects (all Fsb1) apart from a significant Group×Gender
effect (F[1, 83]=4.52, p=.036, η2

partial=.05) qualified by a Food×-
Group×Gender three-way interaction, F(1, 83)=4.57, p=.035,
η2

partial=.05. Post-hoc analyses for each level of the WS-factor Food
(high calorie vs. low calorie) revealed a Group×Gender interaction
only for the avoidance of high calorie foods, F(1, 84)=6.50, p=.013,
η2

partial=.07. Further analyses demonstrated that only among the
men in the sample weight status mattered; that is, overweight/obese
men are much slower to avoid pictures of high calorie foods than
normal weight men are, t(42)=2.28, p=.028. Fig. 3 shows the mean
avoidance RTs for both the high calorie and low calorie food pictures
per gender for each separate group.

4. Discussion

In the present study, it was investigated whether overweight/
obese persons, as compared to normal weight controls, show an
exaggerated automatic approach tendency for especially high calorie
foods. The pattern of results suggests that this is not quite so. Rather, it
appears that overweight/obese persons find it harder to avoid
especially high calorie foods relative to normal weight individuals.
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Fig. 3.Mean (+SEM) avoidance RT for high calorie and low calorie foods displayed per
gender and for each separate group. Significant (pb .05) post hoc pairwise comparisons
are indicated by an asterisk.
One may speculate that a strong hedonic eating motive makes it very
hard to ‘walk away’ from these foods. But note that this pattern of
results was restricted to the male participants.

Considering the response tendencies for the high calorie foods,
overweight/obese women – relative to the normal weight women –

showed a weaker relative approach tendency. Apparently, the
overweight/obese women were ambivalent toward high calorie
foods, ambivalence expressed as a relatively small approach tendency.
This makes sense. When one tries to lose weight, high calorie foods
are usually ‘forbidden’ and thus – given their high TFEQ-restraint
score –especially the overweight/obese women displayed a strong
avoidance motive when presented with these foods.

In sum, the present study, demonstrates clear gender differences
in approach/avoid tendencies (as measured with the SRC task)
regarding pictures of high calorie foods. Unlike the men, especially
the overweight/obese women in the current study sample seemed to
demonstrate ambivalence towards high energy dense food pictures.
An ambivalence that appears coupled with restraint. Interestingly,
Drapeau et al. (2003) found that a high restraint score in women is
associated with weight gain in a 6 year prospective study, but an
opposite pattern (i.e. restraint associated with weight loss) was found
inmen. This finding is difficult to rhymewith the present results. Why
would overweight/obese women still tend to overeat on high calorie
foods if they demonstrate a clear avoidance intention toward these
foods? Perhaps the overeating only occurs in situations where one
simply cannot avoid being exposed to palatable food cues. Indeed,
such exposure has been shown to induce craving and to promote
eating in particularly overweight subjects (see e.g., Jansen et al.,
2003). Of course, this account results from post-hoc reasoning and
requires further research. It would be interesting to examine whether
food cue exposure decreases food approach-avoidance ambivalence.

The present study findings require replication before concluding
that overweight/obese men and women have different approach-
avoidance biases for high calorie food. Although the present study is
certainly suggestive of that, it is good to note that we did not assess
actual approach or avoidance of real foods. Wemeasured the duration
of a response to pictures instead. Further, we only examined a fairly
small sample of lean and overweight/obese undergraduate students.
Future research is needed to determine whether the present pattern
of results extends to a larger and more representative sample of lean
and obese individuals. Another limitation of the present study is that
the sample was too small to distinguish between overweight and
obese participants' performance of the SRC task. It is conceivable that
high calorie food approach-avoidance tendencies differ between
overweight and obese individuals, but whether that is the case is an
empirical matter.

Apart from the limitations outlined above, the current investiga-
tion highlights the broader notion that gender differences in eating
behaviour need to be accounted for in any model of weight control
and/or overeating. Therefore, we like to reiterate the observation and
recommendation made by Rolls, Fedoroff, and Guthrie (1991; p. 134):
“…most studies of eating behavior do not attempt to distinguish
between the sexes. There are, however, several investigations
indicating that this should be a part of future work.”
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