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Previous work has been unclear as to how restrained eating is related to implicit attitudes towards food.
The present paper introduces a new variant of the affective priming paradigm to measure implicit
attitudes towards food among restrained and unrestrained eaters, using food pictures as primes and
emoticons as targets. Results of two studies show that while unrestrained eaters evaluate palatable foods
more positively than neutral and unpalatable foods, restrained eaters do not. In addition, it is shown that
restrained eaters have stronger evaluations of the negative aspects of palatable food, and this inﬂuences
their food attitudes. Thus, the present ﬁndings suggest that restrained eaters’ chronic goal of dieting
impacts their implicit attitude towards food items via their perception of the negative aspects of
palatable food. These results are discussed with regard to the role of attitudes in the regulation of eating
behavior.
ß 2009 Elsevier Ltd. All rights reserved.
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Introduction
With the prevalence of overweight and obesity constantly
increasing in Western societies (e.g., Flegal, 2005), dieting has
become a widespread method of weight control (Kruger, Galuska,
Serdula, & Jones, 2004). However, only few dieters are able to
maintain their initial weight loss over an extended period of time
(Elfhag & Rössner, 2005; Jeffery et al., 2000). Once they have
stopped dieting, many dieters may even regain more weight than
they initially lost (Mann et al., 2007). In their repeated attempts at
dieting, dieters often become restrained eaters, as Herman and
Polivy (1980) have termed chronic dieters who are concerned with
their weight and chronically try to restrict the amount they eat.
Although restrained eaters are generally very motivated to control
their weight by dieting, they are not very successful in these
attempts, and their eating behavior is characterized by periods of
food restriction as well as by frequent lapses of restraint (Gorman
& Allison, 1995).
Why do restrained eaters have such difﬁculties controlling their
weight? The research reported in this article addresses a plausible
explanation for restrained eaters’ problems, namely that they have
a more positive implicit attitude towards palatable food than
unrestrained eaters and therefore experience greater difﬁculties in
refraining from eating it. Even though restrained eaters might not
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be aware that they have a stronger preference for palatable food,
this might still have a pronounced inﬂuence on their eating
behavior and inadvertently lead to overeating (cf. Aarts, Custers, &
Marien, 2008). However, empirical evidence regarding this issue
has not been supportive of this hypothesis, and some mixed
ﬁndings have been reported. The present paper therefore
introduces a new method to examine restrained and unrestrained
eaters’ implicit attitudes towards food.
The assumption that the difﬁculties that restrained eaters
experience in resisting delicious, tempting food items are due to
their greater implicit liking of this food would be consistent with
recent theories on eating behavior, which converge on the idea that
eating is to a large part driven by the hedonic, rewarding properties
of food, rather than by a homeostatic mechanism to reduce hunger
(e.g., Finlayson, King, & Blundell, 2008; Lowe & Butryn, 2007; Mela,
2006; Stroebe, 2000; Yeomans, 1998). Such reward-related
mechanisms have been suggested to play a key role in failures
of eating regulation, thus contributing to overeating and obesity
(Blundell & Finlayson, 2004; Papies, Stroebe, & Aarts, 2008c; Pinel,
Assanand, & Lehman, 2000; Stroebe, 2008; Stroebe, Papies, & Aarts,
2008).
Consistent with this approach, empirical studies on the triggers
of eating behavior have shown that the rewarding properties of
food play a crucial role in restrained eaters’ overeating. The
exposure to the smell or the sight of palatable food has been shown
to trigger increased cravings and actual overeating in restrained
compared to unrestrained eaters (e.g., Fedoroff, Polivy, & Herman,
1997, 2003; Rogers & Hill, 1989). Thinking about a favorite food can
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have the same effects (Fedoroff et al., 1997; Harvey, Kemps, &
Tiggemann, 2005), and these processes are accompanied by
increased salivation when a palatable food is perceived (Brunstrom, Yates, & Witcomb, 2004; LeGoff & Spigelman, 1987; Tepper,
1992). Thus, palatable food triggers particularly strong appetitive
reactions in restrained compared to unrestrained eaters, and this
could explain their difﬁculties in weight-regulation.
A number of recent studies addressing the psychological
mechanisms underlying these failures of self-regulation have
focused especially on the spontaneous cognitive processes that are
triggered by the perception of palatable food. One set of studies
(Papies, Stroebe, & Aarts, 2007) presented participants with
behavior descriptions that included either palatable food (pizza,
chocolate, etc.) or neutral food (oatmeal, carrots, etc.) and used
reaction time measures to assess the activation of hedonic
thoughts (e.g., tasty, delicious) in response to reading these
behavior descriptions. These studies showed that restrained eaters
(Herman & Polivy, 1980) spontaneously activated hedonic
thoughts when they read about palatable food rather than neutral
food, but unrestrained eaters did not. Thus, restrained eaters easily
think about the pleasure they would have in eating the presented
palatable food, which could inﬂuence their subsequent behavior.
Another set of studies examined the consequences of such
hedonic thoughts for restrained eaters’ dieting goal (Stroebe,
Mensink, Aarts, Schut, & Kruglanski, 2008). Here, participants were
presented very brieﬂy (for the duration of 23 ms) with hedonic
food words (e.g., tasty, delicious), before the cognitive accessibility
of the goal of dieting was assessed with a computerized lexical
decision task. Restrained eaters who had been presented
subliminally with hedonic food words were subsequently slower
to recognize dieting words than when they had been presented
with food-unrelated words, indicating that hedonic food words
triggered the inhibition of the dieting goal in these participants
(see also Papies, Stroebe, & Aarts, 2008b). These ﬁndings were
consistent with the goal conﬂict model of eating developed by
Stroebe and colleagues (e.g., Stroebe, 2008; Stroebe, Papies, et al.,
2008; Stroebe, Mensink, et al., 2008), which suggests that
restrained eaters have a goal conﬂict between the goal of enjoying
palatable food, represented by the hedonic thoughts about food,
and their chronic goal of dieting. Once the goal of enjoying
palatable food is activated by the perception of attractive food
cues, the conﬂicting goal of weight control is inhibited and no
longer available to guide restrained eaters’ behavior. Although it is
likely that this process occurs outside of restrained eaters’
conscious awareness, this could be the mechanism underlying
their self-regulatory failures in environments where attractive
food is easily available.
The question remains, however, why restrained eaters react
more strongly in this pleasure-oriented way to attractive food cues
than unrestrained eaters do. The most plausible explanation would
seem that restrained eaters like palatable food more than normal
eaters. A number of studies have therefore tested the hypothesis
that restrained eaters have more positive attitudes towards
palatable food than unrestrained eaters (Hoeﬂing & Strack,
2008; Roefs, Herman, MacLeod, Smulders, & Jansen, 2005), using
procedures such as the affective priming task (Fazio, Sanbonmatsu,
Powell, & Kardes, 1986) or the implicit association test (IAT;
Greenwald, McGhee, & Schwartz, 1998) in order to obtain an
implicit measure of participants’ attitudes. These measurement
procedures allow the researcher to assess participants’ attitudes
without asking them to self-assess and report these attitudes. Such
self-reports of one’s attitudes and mental processes have been
shown to be unreliable and difﬁcult for participants to do, as the
processes underlying our behavior are often not accessible to
introspection (e.g., Nisbett & Wilson, 1977; Wegner, 2002).
Implicit attitude measures, on the other hand, are often obtained

by relying on reaction time tasks and therefore reﬂect the
underlying attitude in a relatively automatic way, without the
need for conscious reﬂection (see de Houwer, Teige-Mocigemba,
Spruyt, & Moors, 2009, for a detailed discussion). This has the
additional advantage that participants often have less control over
the measurement outcome than with explicit questionnaire
measures, and they may even be unaware that their attitudes
toward a particular object are being assessed (de Houwer & Moors,
2007; but see Klauer & Teige-Mocigemba, 2007; Monteith, Voills, &
Ashburn-Nardo, 2001). Therefore, implicit attitude measures can
be especially relevant for issues where socially desirable responding might play a role (Fazio & Olson, 2003). This is indeed the case
in the domain of dieting, where restrained eaters or obese
individuals might be motivated to deliberately attenuate their
evaluation of high-fat, palatable food.
To date, however, the results of studies using implicit
measures of attitudes provide no consistent evidence that
restrained eaters have more positive attitudes towards palatable
food than unrestrained eaters. Roefs et al. (2005), for example,
used two different implicit measures to assess attitudes towards
food and found that, as expected, participants held more
positive attitudes towards palatable compared to unpalatable
foods. This effect, however, was equally pronounced for
restrained and unrestrained eaters. In contrast, Hoeﬂing and
Strack (2008) who assessed attitudes towards high-calorie and
low-calorie food attributes (‘‘deep-fried’’, ‘‘creamy’’ vs.
‘‘steamed’’, ‘‘light’’) did ﬁnd a marginally signiﬁcant tendency
for restrained eaters to evaluate the high-calorie attributes more
positively than unrestrained eaters. Finally, Fishbach and Shah
(2006) assessed restrained and unrestrained participants’
approach and avoidance reactions with respect to food words
and to dieting and ﬁtness words and found that restrained eaters
had a tendency to spontaneously avoid, rather than approach
tempting food items. However, since the reactions towards dietrelated words were assessed within the same task, participants
were continuously primed with their dieting goal, which could
explain why they avoided the high-fat food temptations. Thus,
this study offers no clear evidence that restrained eaters
associate high-fat, palatable food with an implicit avoidance
tendency.
Studies examining implicit food attitudes among obese
participants reveal a similarly mixed picture. While a study by
Craeynest et al. (2005) showed that obese youngsters had more
positive implicit evaluations of both healthy and unhealthy food
items than their lean counterparts, another study showed that
both overweight and lean youngsters have a more positive
evaluation of healthy than of unhealthy food (Craeynest, Crombez,
Haerens, & De Bourdeaudhuij, 2007). Among adults, it has been
found that obese participants’ implicit attitudes towards palatable
food did not differ from those of lean participants (Roefs et al.,
2006) or were even more negative (Roefs & Jansen, 2002). Although
the present review of the relevant literature may not be
exhaustive, it suggests that the empirical evidence so far does
not provide us with a clear answer to the question whether their
greater liking of palatable food could be the major reason for the
difﬁculty restrained eaters experience in resisting tempting food.
To address this issue, the present paper introduces a new variant of
the affective priming paradigm (Fazio et al., 1986) to examine
restrained and unrestrained eaters’ attitudes towards food. The
affective priming paradigm has been shown to be suited to reveal
implicit measures of food attitudes (Lamote, Hermans, Baeyens, &
Eelen, 2004; Roefs et al., 2005). Study 1 uses a new picture-symbol
variant of the affective priming task to assess restrained and
unrestrained eaters’ attitudes towards different types of food, and
Study 2 also investigates the role of attitudinal ambivalence in
implicit measures of food attitudes.
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Study 1
This study introduces an innovative variant of the affective
priming task that uses pictures as primes and nonverbal
affective symbols as targets. In the affective priming paradigm
(Fazio & Olson, 2003; Fazio et al., 1986), an attitude object (the
prime) is presented brieﬂy on the computer screen, followed by
a positive or negative attribute (the target) that participants
have to classify according to its valence. Because the primes
automatically activate positive or negative affect, reactions to
the targets are faster if their affective valence matches the
valence of the prime (congruent trials) than if their valence
differs from the valence of the prime (incongruent trials).
Participants’ attitudes towards the primes can then be inferred
from the difference in reaction times between congruent and
incongruent trials.
Most affective priming studies use words as both primes and
targets (see Klauer & Musch, 2003, for an overview). However, in
the present work we used food pictures instead of food names to
measure food attitudes in a vivid and highly ecologically valid
manner. In order to tap into participants’ spontaneous affective
reactions without them having to semantically process words, we
used valenced symbols as targets, while most earlier studies with
pictures as primes still used words as targets (see Klauer & Musch,
2003). Thus, we showed participants a picture of a food item
followed by a positive or negative emoticon ( vs ), which they
simply had to classify as positive or negative. This way, we tap into
participants’ spontaneous affective reactions to the food items
without the need for lexical processing. In order to test for the
occurrence of a general affective priming effect and therefore
establish the validity of our variant of the paradigm, we also
included positive and negative non-food pictures in the present
task. In addition, this allows us to examine whether restrained
eaters differ from unrestrained eaters speciﬁcally in their
evaluation of food pictures, rather than in their evaluation of
pictorial stimuli in general.
Method
Participants and design
Ninety-one female students of Utrecht University (mean age
20.5 years, SD = 2.2) participated in the study in exchange for s3 or
course credit. Mean BMI of the participants was 21.2, SD = 1.89. The
study had a 3 (food type: palatable vs. neutral vs. unpalatable)  2
(target: positive vs. negative) within-participants design, with
dietary restraint included as a continuous variable.
Materials
In the picture-symbol affective priming task, participants were
presented with 5 pictures of high-fat, palatable food items (e.g.,
pizza, cake), 5 pictures of neutral food items (e.g., lettuce, soup)
and 5 pictures of unpalatable food items (e.g., cooked cabbage,
blood sausage). Five positive and 5 negative food-unrelated
pictures were also included, as well as 5 neutral ﬁller items. All
items were selected on the basis of a pilot study (N = 137), in which
they were rated for valence on a 5-point scale. Mean ratings for
palatable food items (M = 4.19, SE = .06) were higher than for
neutral food items (M = 3.12, SE = .06), F(1, 136) = 174.92, p = .000,
h2p ¼ :56, which were rated higher than unpalatable food items
(M = 1.85, SE = .06), F(1, 136) = 331.06, p = .00, h2p ¼ :71. Likewise,
mean ratings for positive pictures (M = 4.61, SE = .04) were higher
than for the neutral ﬁller pictures (M = 3.05, SE = .05), F(1,
136) = 655.16, p = .00, h2p ¼ :83, which were higher than for
negative pictures (M = 1.57, SE = .05), F(1, 136) = 478.55, p = .00,
h2p ¼ :78. We did not control for participants’ familiarity with the
items displayed in the pictures. As targets in the affective priming
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study, we used two emoticons commonly used to denote positive
and negative affect ( and ).
Procedure
Participants were greeted by the experimenter and seated in
individual cubicles containing a desktop computer, which presented all materials and instructions.
Participants were told that the experiment was designed to
examine how people react to certain stimuli. They were
instructed that they would see a picture, followed by a smiley
symbol, and that their only task was to indicate whether the
smiley was a positive or negative one, by pressing the clearly
marked keys for their responses. Participants were asked to
react as quickly and as accurately as possible. The affective
priming task started with 10 practice trials with different, foodunrelated pictures, in which participants were given feedback if
their response was incorrect.
The affective priming task consisted of 60 trials, of which 30
trials contained a food picture and 30 contained a food-unrelated
picture. All trials were presented in random order, which was
unique for each participant. Each of the 30 pictures was presented
once followed by a positive emoticon and once by a negative
emoticon. Each trial started with the presentation of the picture for
250 ms, followed by a blank for 50 ms, resulting in a stimulusonset-asynchrony (SOA) of 300 ms (see Hermans, De Houwer, &
Eelen, 1994). Then, the emoticon was presented, which stayed on
the screen until participants gave a response. The intertrial interval
was 1500 ms.
Restrained eating scale
After the affective priming task, participants completed the
Dutch version of the Revised Restraint Scale (Herman & Polivy,
1980). However, the Restraint Scale has been shown to consist of
two separate subscales, namely Concern for Dieting and Weight
Fluctuations (Gorman & Allison, 1995; van Strien, Breteler, &
Ouwens, 2002; Wardle, 1986). In line with earlier research, we
therefore used the Concern for Dieting subscale in this study,
which has been recommended to identify participants’ chronic
motivation to control their weight by dieting (Papies et al., 2007;
Stroebe, Mensink, et al., 2008; van Strien et al., 2002; see Table 1 for
the statistics of these scales).
Results and discussion
The computer recorded the time it took participants to indicate
whether the presented emoticon was positive or negative.
Reaction times on trials with errors or reaction times larger than
two standard deviations from the trial mean were excluded from
analyses. In order to determine participants’ attitudes, a positivity
index was constructed per item type by subtracting response
latencies for positive targets from response latencies for negative
targets. Thus, higher scores on this index indicate a more positive
implicit attitude.
Table 1
Statistics of the measures used, and correlations between the Concern for Dieting
subscale, the Weight Fluctuations subscale of the Restraint Scale (0) and BMI
(Study 1).

1. Restraint (Concern for Dieting;
range 1–15)
2. Restraint (Weight Fluctuations;
range 0–11)
3. Restraint (complete scale)
4. BMI
**

p < .01 level (two-tailed) .

M

SD

1

2

6.53

3.19

–

4.32

2.47

.49**

–

10.85
21.45

4.90
2.81

.90**
.06

.82**
.32**

3

4

–
.20

–
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Study 2

Fig. 1. Affective priming scores for restrained and unrestrained eaters as a function
of food type (Study 1). Higher scores indicate a more positive attitude. Affective
priming scores are predicted with the regression model on the basis of values one
standard deviation above and below the mean of the Concern for dieting scale (see
Aiken & West, 1991, for this method).

In order to verify that our picture-symbol variant of the affective
priming paradigm is suited for revealing implicit evaluations of
pictorial stimuli, we ﬁrst analyzed the affective priming scores for
positive and negative non-food pictures1. This analysis revealed a
main effect of trial type, F(1, 89) = 10.83, p = .001, h2p ¼ :11, such that
affective priming scores for positive items (M = 7.51, SE = 5.51) were
higher than for negative items (M = 19.20, SE = 6.41). Importantly,
this effect was not qualiﬁed by an interaction of trial type with
restraint, F(1, 89) = 2.03, p = .16, h2p ¼ :02. This suggests that the
positive and negative non-food pictures were spontaneously
evaluated, by both restrained eaters and unrestrained eaters alike.
Additional analyses of the absolute reaction times, rather than the
affective priming scores, showed that restrained eaters’ general
response speed on non-food trials (M = 514 ms, SE = 8.26) did not
differ from the response speed of unrestrained eaters on non-food
trials (M = 517 ms, SE = 8.39), F(1, 89) = .1, ns.
The main dependent variable was restrained and unrestrained
eaters’ affective priming score with regard to food stimuli, which we
analyzed with a regression analysis in the General Linear Model. This
revealed a main effect of food type, F(2, 88) = 7.03, p = .001,
h2p ¼ :138, which was qualiﬁed by an interaction between restraint
scores and food type, F(2, 88) = 3.89, p = .024, h2p ¼ :081. In order to
examine the nature of this interaction, the effect of food type was
tested for restrained eaters (one standard deviation above the scale
mean; Aiken & West, 1991) and for unrestrained eaters (one
standard deviation below the mean) separately. These analyses
revealed that while there was a strong effect of food type among
unrestrained eaters, F(2, 88) = 10.54, p = .000, h2p ¼ :19, there was no
effect of food type among restrained eaters, F(2, 88) = .29, ns. As Fig. 1
shows, unrestrained eaters evaluated palatable food more positively
than neutral and unpalatable food, whereas restrained eaters do not
show this effect. In other words, restrained eaters were found to hold
the same evaluation of palatable as of other kinds of food, while
unrestrained eaters displayed a strong preference for palatable over
other kinds of food. Again, additional analyses of the absolute
reaction times, rather than the affective priming scores, showed that
restrained eaters’ general response speed on food-trials
(M = 523 ms, SE = 9.55) did not differ from the response speed of
unrestrained eaters on food-trials (M = 528 ms, SE = 9.70), F(1,
89) = .14, ns.
1
Reliability analyses showed that the internal consistency of these summary
scores was rather low (Cronbach’s a = .37 for negative items and a = .38 for positive
items), which is nonetheless comparable to reliability indices reported in other
studies using the affective priming paradigm (e.g., Banse, 2001; Wentura et al.,
2005). This could partially be due to the low number of stimuli per category (i.e.,
ﬁve), and to the randomization of trials which was different for each participant
(Banse, 2001).

In Study 1, we introduced a new variant of the affective priming
paradigm to provide us with an implicit measure of food attitudes.
This picture-symbol affective priming task was suited for revealing
attitudes towards positive and negative non-food stimuli, as it
showed a general affective priming effect. In addition, it was
sensitive to differences between types of food, and to individual
differences in participants’ attitudes towards these foods. We argue
that the affective priming scores obtained with this new variant of
the affective priming paradigm are an implicit measure of attitudes
towards food in the sense that participants had less control over the
processes leading to the affective priming scores than over the
outcome of more explicit measures. In addition, the task allowed us
to assess participants’ food attitudes without asking them to
evaluate the food objects (de Houwer & Moors, 2007).
Since restrained eaters were not found to hold more positive
attitudes towards palatable food compared to other foods, our
ﬁndings suggest that implicit attitude measures do not provide us
with an explanation why these individuals easily overeat when
confronted with palatable, high-calorie foods (see also Roefs et al.,
2005; Roefs & Jansen, 2002). The question then arises, however,
why restrained eaters do not seem to have a more implicit positive
evaluation of palatable food compared to other food at all. Previous
research has shown that for restrained eaters, their chronic goal of
dieting is incompatible with enjoying palatable food (Papies,
Stroebe, & Aarts, 2008a; Papies et al., 2008b; Stroebe, Mensink,
et al., 2008). This goal conﬂict makes them highly ambivalent
towards such food items (Stroebe, Mensink, et al., 2008). We
suggest that this ambivalence causes their attenuated evaluations
of palatable food, such that the differences between restrained and
unrestrained eaters obtained in Study 1 may be mediated by their
ambivalence towards food. In order to test this hypothesis, we
included a measure of ambivalence in Study 2.
Attitudinal ambivalence refers to holding both strong positive
and strong negative evaluations of an attitude object at the same
time (Conner & Sparks, 2002), and it can be assessed in different
ways. While measures of experienced ambivalence ask participants to indicate the degree of conﬂict that they experience with
regard to a certain attitude object (Conner & Sparks, 2002),
measures of structural ambivalence ask participants to rate their
evaluation of the positive and the negative aspects of the attitude
object separately (Conner & Sparks, 2002; Kaplan, 1972). These
separate measures can then be combined into one measure of
ambivalence. This way, structural ambivalence measures provide
not only an overall measure of ambivalence, but it can also be
determined whether this ambivalence is especially due to the
evaluation of the positive or the negative aspects of the attitude
object. Stroebe et al. (2008a), for example, found that restrained
eaters’ ambivalence towards palatable food was more strongly
driven by their perception of the negative aspects than by the
positive aspects of palatable food. In line with these ﬁndings, we
included a measure of structural ambivalence in Study 2 and
hypothesized that restrained eaters would differ from unrestrained eaters especially in their evaluation of the negative aspects
of palatable food, as this most strongly reﬂects the fact that
palatable food is incompatible with their dieting goal. This
component of ambivalence might inﬂuence restrained eaters’
attitudes towards food as measured in our variant of the affective
priming task.
Method
Participants and design
One hundred students of Utrecht University (35 men, 65
women; mean age 20.07 years, SD = 2.60) participated in the study
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in exchange for s3 or course credit. Mean BMI of the participants
was 21.73 (SD = 2.74). The study had a 2 (food type: palatable vs.
neutral)  2 (target: positive vs. negative) within-participants
design, with dietary restraint included as a continuous variable.
None of the results reported below were qualiﬁed by the gender of
the participants (all F < 1.4), so gender is not discussed any further.
Procedure
Participants were greeted by the experimenter and seated in
individual cubicles containing a desktop computer, which presented all materials and instructions. Participants ﬁrst completed
the affective priming task and then ﬁlled in the Restrained eating
scale and the measure of ambivalence. Finally, participants were
debriefed, paid, and thanked.
Affective priming task. The affective priming task contained 5
pictures of high-fat, palatable food items and 5 pictures of neutral
food items. Since no differences were found in Study 1 between
neutral and unpalatable food items, only palatable and neutral
items were included in Study 2. Five positive and 5 negative foodunrelated pictures were included, as well as 5 neutral pictures as
ﬁller items. Targets were the same as in Study 1. The pictures were
again presented for 250 ms, followed by a 50 ms blank and then
followed by the target stimulus. All trials were presented twice,
resulting in a total of 100 trials presented in random order.
Ambivalence towards food. Next, we measured ambivalence
towards high-fat, palatable food, since earlier research has shown
that restrained eaters are ambivalent towards these foods because
eating them interferes with their dieting goal (Stroebe, Mensink,
et al., 2008; Stroebe, Papies, et al., 2008). To assess their structural
ambivalence, participants were presented with the same high-fat,
palatable food pictures as in the affective priming task. Using a 9point scale, they were ﬁrst asked to rate how positive they found the
positive aspects of the presented food item, ignoring the negative
aspects, and then to rate how negative they found the negative
aspects of the item while ignoring the positive aspects. Cronbach’s
alpha was .76 and .89 for the positive and negative aspects of
palatable food, respectively. These measures were combined into a
measure of ambivalence towards palatable food (a = .87) using the
Grifﬁn formula (Thompson, Zanna, & Grifﬁn, 1995). This formula
calculates ambivalence in such a way that ambivalence scores
increase as the positive and negative evaluations of the attitude
object become more extreme, and as they become more equal in
value (Ambivalence = (P + N)/2  jP  Nj). Thus, higher scores on this
measure indicate a greater degree of ambivalence.
Results and discussion
Table 2 presents the correlations between the measures of
restraint and the measure of ambivalence and its separate
components. Restrained eating was not correlated with the overall
measure of structural ambivalence or with the positive component

Fig. 2. Affective priming scores for restrained and unrestrained eaters as a function
of food type (Study 2). Higher scores indicate a more positive attitude. Affective
priming scores are predicted with the regression model on the basis of values one
standard deviation above and below the mean of the Concern for dieting scale (see
Aiken & West, 1991, for this method).

of ambivalence, but, as in Stroebe, Mensink, et al. (2008), it was
correlated with the negative component of ambivalence. This
indicates that their chronic goal of dieting enhances restrained
eaters’ perception of the negative aspects of palatable food. Also as
in Stroebe, Mensink, et al. (2008), structural ambivalence towards
palatable food was especially driven by the negative evaluations of
palatable food.
As in Study 1, the main dependent variable was the time it took
restrained and unrestrained eaters to classify the targets in the
affective priming task. A positivity index was again constructed
based on reaction times in trials with correct answers no more than
two standard deviations from the mean. Again, we ﬁrst analyzed
the affective priming scores on non-food items, which revealed the
expected effect of trial type, F(1, 98) = 4.01, p = .048, h2 = .039, such
that positive items had a higher affective priming score (M = 5.65,
SE = 3.98) than negative items (M = -5.30, SE = 4.74). As in Study 1,
this effect was not qualiﬁed by an interaction with restraint, F(1,
98) = .99, ns.
Next, we analyzed affective priming scores with regard to food
items. A regression analysis in the General Linear Model revealed a
main effect of food type, F(1, 98) = 16.26, p = .000, h2 = .14, which
was qualiﬁed by an interaction between restraint scores and food
type, F(1, 98) = 8.87, p = .004, h2 = .08. While there was a strong
effect of food type among unrestrained eaters, F(1, 98) = 25.11,
p = .000, h2 = .20, there was no effect of food type among restrained
eaters, F(1, 98) = .58, p = .45, h2 < .01. As Fig. 2 shows, unrestrained
eaters evaluated palatable food more positively than neutral food,
whereas restrained eaters did not show this effect. Thus, the
ﬁndings of Study 1 were replicated.
Effect of ambivalence
Next, we tested whether restrained eaters’ ambivalence towards
palatable food inﬂuenced their food attitudes measured in the

Table 2
Statistics of the measures used and correlations between restrained eating, the measure of ambivalence and its separate components, and the affective priming scores for food
(Study 2).

1.
2.
3.
4.
5.
6.

Structural ambivalence pal. food
Palatable food positive
Palatable food negative
Restraint (concern for dieting)
Affective priming scores pal. food
Affective priming scores neutral food
*
**

p < .05 level (two-tailed).
p < .01 level (two-tailed).

M

SD

1

2

3

4

5

6

3.93
7.19
5.77
6.23
14.57
4.16

2.81
1.33
2.13
3.65
41.44
43.20

–
.37**
.84**
.11
.02
.21*

–
.03
.10
.08
.10

–
.22*
.10
.18

–
.07
.25*

–
.37**

–
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Fig. 3. Affective priming scores as a function of food type and scores on the scale
assessing negative aspects of palatable food (Study 2). Higher affective priming
scores indicate a more positive attitude. Affective priming scores are predicted with
the regression model on the basis of values one standard deviation above and below
the mean of the scale assessing negative aspects of palatable food (see Aiken &
West, 1991, for this method).

affective priming task. Because only the component of structural
ambivalence that measured negative evaluations of palatable food
was signiﬁcantly correlated with restraint scores, we ﬁrst tested
whether this measure inﬂuenced attitudes towards palatable and
neutral food. This analysis revealed a main effect of food type, F(1,
98) = 15.34, p = .00, h2 = .14, which was qualiﬁed by an interaction
with scores on the negative evaluations of palatable food, F(1,
98) = 6.40, p = .01, h2 = .06. Among participants who scored high on
this negative component of ambivalence, there was no effect of food
type, F(1, 98) = .95, p = .33, h2 = .01, while participants low on this
measure had a much more positive affective priming score for
palatable food than for neutral food, F(1, 98) = 21.88, p = .00, h2 = .18
(see Fig. 3). Thus, the negative evaluations of palatable food had the
same effect on the implicit attitude measure as restrained eating.
Finally, we were interested to see whether the fact that
restrained eaters show no affective priming effect towards food
stimuli could be due to their enhanced evaluation of the negative
aspects of palatable food. We decided to conduct an exploratory
mediation analysis and hypothesized that the effect of restraint on
affective priming scores for palatable and neutral food items might
be attenuated when scores on the negative evaluation of palatable
food are included in the analysis. At the same time, if the effect of
these negative evaluations is also signiﬁcant, then this might be an
indication of a (partial) mediation of the effect of restraint on food
attitudes by the negative evaluation of palatable food (Baron &
Kenny, 1986). We therefore conducted a regression analysis on
affective priming scores for palatable and neutral food in which we
simultaneously entered both participants’ restraint scores and
their negative evaluations of palatable food. Results showed that
indeed, when the negative evaluations were included in the
analysis predicting affective priming scores from restrained eating,
the effect of restraint was still signiﬁcant, but reduced, F(1,
97) = 6.36, p = .013, h2 = .06. At the same time, the effect of the
negative evaluation of palatable food was also signiﬁcant, F(1,
97) = 3.98, p = .049, h2 = .039. Although exploratory and pointing
only towards a partial mediation, together, these ﬁndings suggest
that restrained eaters’ enhanced negative evaluations of palatable
food do play a role in the fact that in contrast to unrestrained
eaters, they do not display more positive attitudes towards
palatable food than towards neutral food.
General discussion
Do restrained eaters have a more positive attitude towards
high-fat, palatable food than unrestrained eaters, which could

explain their overeating? Or do they evaluate palatable food less
favorably because it interferes with their dieting goal? The present
work addressed these questions by means of a new picture-symbol
variant of the affective priming paradigm, and by including the
negative component of attitudinal ambivalence as an explanatory
variable in the analysis of food attitudes.
The results of two studies showed that while unrestrained
eaters evaluate palatable food more positively than neutral or
unpalatable food, restrained eaters do not. Restrained eaters hold a
more pronounced evaluation of the negative aspects of palatable
food, most likely because it is incompatible with their chronic goal
of dieting, and this inﬂuences their implicit attitudes towards food.
Indeed, it was not structural ambivalence as a whole, but rather the
negative component of ambivalence, which affected participants’
scores on the implicit attitude measure, as this most strongly
reﬂects restrained eaters’ goal of dieting.
In the present study, we only found evidence for a partial
mediation of affective priming scores by the negative evaluation of
palatable food. This could be due to relatively low correlations
between restraint on the one hand and ambivalence and its
separate components on the other hand, compared to the results of
Stroebe, Mensink, et al. (2008), who found a correlation of
substantial size (r = 0.53). These lower correlations might be
attributable to the fact that we measured the positive and negative
evaluations of separate palatable food items, presented in ten
individual pictures, rather than towards palatable food as a
category, as was done by Stroebe and colleagues. The negative
evaluations themselves, however, were a strong predictor of
affective priming scores that produced the same pattern of means
as actual restraint scores. This suggests that while both of the
measures inﬂuence participants’ attitudes in a similar way and do
overlap in the variance that they explain, they are also partially
independent. Further research should examine the effect of a
chronic dieting goal on ambivalence towards food, and the role of
goal-dependent ambivalence on implicit attitude measures more
generally, since to our knowledge, the present studies are the ﬁrst
to examine this relationship.
In addition, the present work could only provide a preliminary
indication that ambivalence contributes to the affective priming
effect. Future studies could make use of an experimental
manipulation of ambivalence towards food objects to more
thoroughly examine the role of stronger and weaker ambivalence
on implicit attitude measures. In addition, the effect of individual
differences in goal-dependent ambivalence could be weakened or
enhanced by experimental manipulations that render either the
hedonic aspects of food, or the conﬂicting dieting goal more salient.
When hedonic thoughts about food are active in restrained eaters,
the dieting goal should be inhibited and not inﬂuence their
attitudes towards food. As a result, the implicit food attitudes of
restrained eaters should resemble those of unrestrained eaters,
with palatable food being evaluated more positively than neutral
and unpalatable food.
Our ﬁndings on restrained eaters’ food attitudes are in line with
recent research by Stroebe and colleagues (Stroebe, Mensink, et al.,
2008; Stroebe, Papies, et al., 2008), which suggests that restrained
eaters experience a goal conﬂict between the goal of enjoying
palatable food and the goal of dieting. The fact that in our studies,
participants’ awareness of the negative aspects of palatable of food
was related to implicit food attitudes suggests that the attitude
measure that we used in the current studies reﬂects a ‘‘summary
evaluation’’ of the presented food items, which indeed corresponds
to the deﬁnition of the attitude concept (Eagly & Chaiken, 1993).
Per deﬁnition, this summary evaluation also integrates information on the negative aspects of the otherwise highly attractive
palatable food. In other words, restrained eaters’ attitude towards
palatable food is less positive than that of unrestrained eaters
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because their attitudes also reﬂect the fact that the palatable food
interferes with their goal of dieting (see also Hoeﬂing & Strack,
2008). This could also explain why earlier studies found no
evidence for the hypothesis that restrained eaters or overweight
individuals hold more positive attitude towards high-fat palatable
food (Roefs et al., 2005; Roefs & Jansen, 2002; Roefs et al., 2006),
except for the discrepant ﬁndings by Hoeﬂing and Strack (2008),
who found a tendency for restrained eaters to evaluate high-fat
food attributes more positively than unrestrained eaters. Overall,
the ﬁndings from these studies might lead one to conclude that
implicit attitude measures do not provide us with the explanation
for restrained eaters’ self-regulatory failures with regard to
palatable food.
Recently, however, empirical evidence has accumulated that
while the strength of implicit evaluations in itself is not always a
strong predictor of actual behavior, its predictive value may
depend on a number of boundary conditions that vary between
persons and between situations. Hofmann, Rauch, and Gawronski
(2007), for example, found that the amount of candy participants
consumed in a ‘‘taste test’’ was determined by their implicit
evaluations of this candy when they were exhausted after an
emotion-suppression task, but not when they were not
exhausted—then, the amount eaten was dependent on participants’ standards of dietary restraint. Similar moderating effects
have been reported for example for alcohol, cognitive load and low
trait self-control (see Hofmann, Friese, & Wiers, 2008, for an
overview). These ﬁndings suggest that for understanding failures
of self-regulation, one should not focus only on the implicit
attitudes per se, but also on the boundary conditions that make it
more likely that these attitudes will actually inﬂuence behavior.
Still, the question remains why restrained eaters have stronger
appetitive responses and overeat on palatable foods when they are
confronted with attractive food cues, while unrestrained eaters do
not (e.g., Brunstrom et al., 2004; Fedoroff et al., 1997; Fedoroff,
Polivy, & Herman, 2003). Even when assuming that behavior in
these situations is not guided by restraint standards but rather by
implicit attitudes towards the presented foods, this cannot fully
explain why restrained eaters would eat more than unrestrained
eaters, since their implicit attitudes towards high-fat, palatable
food items have repeatedly been found not to be more positive
than the attitudes of unrestrained eaters. Future research might
consider the possibility that restrained eaters can more easily be
triggered to act on their hedonic reactions by certain risk factors
than unrestrained eaters, which makes their overeating more
likely.
However, assuming that such failures of self-regulation are not
due to a more positive implicit evaluation of palatable food, what
are other possibilities for their underlying mechanisms? Based on
recent developments, we would like to suggest that restrained
eaters’ overeating may be triggered by their more speciﬁc hedonic
responses to palatable food, rather than their mere positive
evaluations of the food, which guide their cognitions and behavior
once they have been activated by the perception of palatable food.
As recent studies have shown, reading behavior descriptions that
involve palatable food, such as chocolate, cake, or pizza,
spontaneously triggers in restrained eaters hedonic thoughts
about the enjoyment of food, such as ‘‘delicious’’ or ‘‘yummy’’
(Papies et al., 2007; but see Roefs et al., 2005)2. Such hedonic
2
While it might seem inconsistent that Roefs et al. (2005, Study 2) did not ﬁnd
that restrained eaters had a stronger association between hedonic words and
palatable food, this might be explained by the different set-up of the studies. In the
Papies et al. (2007) study, a small number of food-related trials were presented
among a high number of ﬁller trials, while the Roefs et al. (2005) study presented
only food-related words. This set-up might have triggered participants to be
somewhat more aware of the purpose of the study and inﬂuenced their implicit
reactions towards the tempting food stimuli.
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thoughts reﬂect speciﬁcally the expectation of pleasure to be
gained from a stimulus and thus refer to an important component
of the evaluation of a stimulus (Tesser & Martin, 1996). However,
these hedonic thoughts are much more speciﬁc than the summary
evaluation of food items that is tapped by an implicit attitude
measure, and can therefore not be inferred from, for example,
affective priming scores. Thus, even though restrained eaters do
not seem to have a more positive summary evaluation of palatable
food, they do have stronger associations between palatable food
and hedonic pleasure, which could inﬂuence their behavioral
reactions to such food.
Findings from other studies conﬁrm that that these hedonic
thoughts about food might play an important role in restrained
eaters’ regulation of eating behavior. Roefs et al. (2005) have
argued that restrained eaters might not differ from unrestrained
eaters in their general evaluation of food items, but rather in the
speciﬁc motivation to eat them, which can also be experienced as
increased cravings or ‘‘wanting’’ for food (see also Finlayson et al.,
2008; Hill, Wardle, & Cooke, 2009). Hedonic thoughts about food
might be the cognitive underpinnings of these reward-related
mechanisms, which have been shown to play a central role in the
regulation of eating behavior in general (e.g., Lowe & Butryn, 2007;
Mela, 2006), and might be more pronounced in restrained than in
unrestrained eaters (Papies et al., 2007).
In addition, hedonic thoughts about food have speciﬁc cognitive
consequences that might inﬂuence the regulation of eating
behavior. Recent studies by Stroebe, Mensink, et al. (2008; see
also Papies et al., 2008b), as described earlier, have shown that
hedonic food words lead to the inhibition of the dieting goal in
restrained eaters. In a related set of studies, it has been shown that
hedonic thoughts about food also direct restrained eaters’ visual
attention increasingly towards attractive food stimuli, thereby
helping to maintain a hedonic orientation and interfering with the
pursuit of the dieting goal (Papies et al., 2008a). These ﬁndings
suggest that hedonic thoughts about food prepare restrained
eaters to eat, rather than to diet, when they perceive palatable
food. In line with our goal conﬂict theory of hedonic eating (Papies
et al., 2008c; Stroebe, 2008; Stroebe, Mensink, et al., 2008; Stroebe,
Papies, et al., 2008), we would like to suggest that via these
cognitive mechanisms, hedonic thoughts about food can explain
restrained eaters’ overeating better than their overall attitudes
towards palatable food. Future research might examine whether
there are speciﬁc circumstances that make it especially likely that
such hedonic thoughts will be triggered, or that they will indeed
determine eating behavior (see also Roefs et al., 2006; Hofmann
et al., 2008).
Although the present research does not point towards implicit
attitude measures as the best method to understand restrained
eaters’ failures of self-regulation, it does introduce and test an
innovative picture-symbol variant of the affective priming
paradigm as an implicit measure of attitudes, which might be
helpful to other researchers. This paradigm, using non-verbal
affective symbols as targets, was apt to assess attitudes towards
pictorial stimuli and was shown to be sensitive to differences
between food types and to individual differences, such as restraint
and ambivalence towards food. Our variant of the affective priming
task offers two main advantages compared to more traditional
implicit measures. First of all, it taps into the affective reaction
triggered by the prime more directly than tasks that rely on lexical
processing of the target stimuli. In addition, it makes the affective
priming paradigm suitable for use with children, who are
increasingly a group of interest for researchers examining the
development of overweight and other habits related to obesity (see
for example Aarts, Paulussen, & Schaalma, 1997; Craeynest et al.,
2005; Hill et al., 2009; Nederkoorn, Braet, Van Eijs, Tanghe, &
Jansen, 2006). We hope that our picture-symbol variant of the
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affective priming paradigm can be helpful in studying cognitive
processes in children and adults alike and thus foster our
understanding of nonconscious mechanisms of self-regulation.
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