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a b s t r a c t

Thought-shape fusion (TSF) is a cognitive distortion that can be induced by imagining eating high-caloric
foods, and involves increased guilt, feelings of fatness, and perceptions of weight gain and moral wrong-
doing. Two studies were conducted to further elucidate this phenomenon. Study 1 investigated whether
merely being exposed to fattening foods (without being asked to think about these foods) could induce
a TSF-like experience. Study 2 investigated the relationship between negative affect and TSF-like
experiences. The results suggested that TSF is specific to thinking about eating fattening foods, as mere
exposure to high-caloric foods did not increase state TSF scores in healthy females relative to a neutral
control condition. Furthermore, susceptibility to TSF is associated with negative affect. Healthy females
with low levels of negative affect appear to be protected against TSF, medium negative affect is associated
with susceptibility to TSF inductions, while those with high levels of negative affect appear to be
particularly vulnerable to TSF-like experiences (even after imagining a neutral situation). Overall, the
studies suggest that negative affect is associated with a TSF-like experience, and that TSF is a phenom-
enon that is experienced (to at least some extent) by females in the general population.

� 2010 Elsevier Ltd. All rights reserved.
1. Introduction

Food temptations are ubiquitous in today’s society, with indi-
viduals regularly being confronted with a variety of food-related
cues, including food advertisements, vending machines filled with
high-caloric snacks, and a high-density of fast-food restaurants.
There is evidence that exposure to food cues increases food-related
thoughts, particularly in chronic dieters (Fedoroff, Polivy, &
Herman, 1997). Depending on the way in which individuals think
about food, there may be profound cognitive and behavioral
consequences of these thoughts. Research has indicated that
thinking about eating fattening, high-caloric foods can induce
feelings of guilt, fatness, and moral-wrong doing in healthy women
without eating disorders (Coelho, Carter, McFarlane, & Polivy,
2008). This phenomenon has been labeled as ‘thought-shape
fusion’ (TSF; Shafran, Teachman, Kerry, & Rachman, 1999), and is
postulated to exist on both state and trait levels.

State TSF has been induced by asking people to imagine eating
large quantities of fattening foods, and to write a sentence about
eating these foods (e.g., Shafran et al., 1999). State TSF is associated
rtment of Psychology, Jacob
e. Tel.: þ33 0 4 79 75 85 57;
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All rights reserved.
with feelings of anxiety, guilt, fatness, perceived weight gain and/or
moral wrong-doing. In contrast, trait TSF is measured by a self-
report questionnaire which assesses a general tendency towards
TSF-related thoughts. Trait TSF is associated with eating pathology,
and occurs to a greater extent in individuals with eating disorders
(Shafran & Robinson, 2004); however, a subset of healthy women
also appear to experience a high degree of trait TSF (Shafran et al.,
1999). In addition to the psychological factors associated with TSF
(i.e., guilt, perceived weight gain, feelings of fatness), inducing state
TSF can also lead to urges to neutralize the effects of imagining
eating high-caloric foods, by either corrective behavior (e.g.,
crossing out the sentence about eating the foods, imagining exer-
cising, or imagining eating a healthy food), or body checking to
ensure that weight gain has not occurred (Radomsky, de Silva,
Todd, Treasure, & Murphy, 2002; Shafran et al., 1999).

Given that TSF is associated with eating pathology, Coelho et al.
(2008) hypothesized that chronic dieters would exhibit a stronger
response to a TSF induction (i.e., higher state TSF scores) than
would non-dieters. However, their results indicated that restrained
eaters did not exhibit as strong a response to the TSF induction as
did unrestrained eaters. One speculation put forth by the authors
was that chronic dieters were suppressing thoughts of food during
the TSF induction. This postulation is supported by previous
research indicating that dietary restraint is positively correlated
with cognitive suppression (Nederkoorn & Jansen, 2002).

mailto:jennifer.coelho@univ-savoie.fr
www.sciencedirect.com/science/journal/00057916
www.elsevier.com/locate/jbtep
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Therefore, in order to prevent such suppression, a more direct
confrontation with food during the induction may be necessary to
induce a TSF-like experience in chronic dieters.

In fact, direct confrontations with food cues in and of them-
selves may have similar psychological consequences as the TSF
induction that has been used in previous studies (i.e., imagining
eating fattening food and writing a sentence about eating this
food). For example, attending to chocolates, chips and brownies led
to a significant decrease in satisfactionwith bodyweight in normal-
weight chronic dieters (Fett, Lattimore, Roefs, Geschwind, & Jansen,
2009). Similarly, an interaction between dietary restraint and
food-cue exposure has been found, with restrained eaters exhib-
iting a tendency to report lower satisfaction with their weight after
exposure to high-caloric foods (Geschwind, Roefs, Lattimore, Fett, &
Jansen, 2008). If food-cue exposure leads to lower weight satis-
faction, presumably it may also lead to behavioral effects consistent
with avoidance of high-caloric foods. Indeed, Fishbach, Friedman,
and Kruglanski (2003) demonstrated that exposure to high-
caloric foods leads to intentions to avoid these foods, and choice of
a low-caloric food (an apple) over a high-caloric food (chocolate
bar). Therefore, food-cue exposure appears to produce both
emotional/cognitive effects (i.e., lowered body satisfaction) as well
as behavioral effects (i.e., healthier food choices).

The tendency to have poorer body image/weight satisfaction
after being exposed to high-caloric foods also appears to extend to
judgments about others, particularly in individuals with higher
levels of eating pathology. For example, exposure to food cues led
individuals with bulimia to rate another woman’s body as larger
(Carter, Bulik, Lawson, Sullivan, & Wilson, 1996). Likewise, indi-
viduals who exhibited higher levels of eating pathology and also
experienced higher levels of stress were more likely to judge
others’ bodies to be larger after food-cue exposure (Heilbrun &
Flodin, 1989). This line of research suggests that exposure to food
leads to changes in body image (i.e., weight satisfaction), and
perhaps even perceptual distortions of body weight/shape in both
the self and others. This phenomenon appears to occur predomi-
nantly in chronic dieters. Given that food-cue exposure appears to
influence body satisfaction and body-size judgments, it is possible
that mere exposure to food-related cues (in the absence of a TSF
induction) can lead to a TSF-like experience.

Consideration of factors that trigger body dissatisfaction also
leads to an examination of the role of negative affect. Forbush and
Watson (2006) suggest that emotional distress can be associated
with increased feelings of fatness. Therefore, it is possible that
TSF-like experiences (which include increased feelings of fatness)
may also be linked with distress. In fact, it appears that these
triggers for body dissatisfaction (i.e., food-cue exposure and
negative affect) may interact. Recent research suggests that
negative affect increases attentional bias for food cues in healthy
females (Hepworth, Mogg, Brignell & Bradley, 2010). Therefore, we
might expect that individuals with negative affect are more likely
to direct their attention to food-related cues (and subsequently
experience a stronger TSF-like experience). As with food-cue
exposure, negative affect also appears to have a main effect on
body satisfaction and body-size ratings. Participants who were
induced with a negative mood were more dissatisfied with their
bodies than were those who were exposed to a positive mood
induction (Taylor & Cooper, 1992). Furthermore, those individuals
who were concerned with their weight/shape were more likely to
overestimate the size of their bodies after being induced with
a negative mood than were non-weight-concerned individuals.
The authors conclude that negative mood may lead to distur-
bances in body size perception. Similarly, individuals with bulimia
rate their body size as larger after a negative mood induction
(Carter et al., 1996).
Disturbances in body size perception and body dissatisfaction,
both of which can be induced by negative affect, are part of a TSF-like
experience. It is therefore possible that negative affect can influence
this experience, firstly by its effects on attention to food-related cues
(Hepworth et al., 2010), and secondly by its direct effects on body
satisfaction and body-size ratings (Carter et al.,1996; Taylor & Cooper,
1992). Some preliminary evidence for the postulation that negative
affect is associated with TSF-like experiences comes from previous
research demonstrating a link between depressive symptomatology
and trait TSF scores (Shafran & Robinson, 2004). While the relation-
ship between TSF and eating pathology was significant even after
controlling for depression, it remains possible that negative affect in
and of itself may play a distinct role in TSF-like experiences.

Based on a review of the limited existing research on TSF, and
the possible impact of food-cue exposure and negative affect on
TSF-like experiences, three main questions have emerged. First of
all, it is unclear whether chronic dieters in particular are somewhat
unresponsive to TSF inductions (as in Coelho et al., 2008), or
whether they would be responsive if the induction would include
a more direct (e.g., visual) exposure (as in Fett et al., 2009).
Secondly, it has not yet been tested whether mere exposure to cues
for high-caloric foods (in the absence of instructions to imagine
eating these foods) can induce a TSF-like experience in healthy
individuals without eating disorders. Given that chronic dieters
exhibit changes in weight satisfaction (Fett et al., 2009; Geschwind
et al., 2008) after exposure to high-caloric foods, it is conceivable
that mere exposure can lead to features of state TSF (e.g., guilt,
feelings of fatness). Finally, the relationship between negative affect
and TSF has not yet been established. Based on the findings of
Carter et al. (1996), who demonstrated that negative affect led to
larger body-size ratings, we expected that negative mood induc-
tions could lead to a heightened TSF response. The current studies
were designed in order to test these questions, and investigate the
effects of manipulating both themanner of TSF induction and affect
on TSF-like experiences.

1.1. Study 1: hypotheses

It was expected that both TSF induction and mere food-cue
exposurewould induce higher levels of state TSF (e.g., guilt, anxiety,
feelings of fatness, and perceived weight gain and moral wrong-
doing) than would a neutral control induction. We predicted that
by using amodified TSF induction, which included a direct food-cue
exposure, chronic dieters would be more responsive than would
non-dieters. Furthermore, based on previous research demon-
strating that exposure to high-caloric foods leads to an increased
likelihood of choosing a healthy food versus an unhealthy option
(Fishbach et al., 2003), it was expected that both TSF induction and
mere exposure to food-related cues would lead to a higher likeli-
hood of participants choosing a healthy food (versus an unhealthy
food) relative to those in a control condition. However, it was
expected that only the TSF induction, but not mere exposure to
high-caloric foods, would lead to higher negative affect and more
neutralization behavior. This hypothesis was based on previous
research demonstrating that mere food-cue exposure does not lead
to changes in affect (e.g., Coelho, Jansen, Roefs, & Nederkoorn,
2009), while exposure to a TSF induction does increase negative
affect (Coelho et al., 2008).

2. Method

2.1. Participants

A total of 68 female undergraduates participated in exchange for
either partial psychology course credit or a voucher for V7.50. The
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mean age of participants was 20.5 years (SD ¼ 2.6), and their mean
body mass index was 23.3 (SD ¼ 4.5).

2.2. Measures

Participants were provided with Dutch translations of all
questionnaires.

2.2.1. Positive and negative affect schedule (PANAS; Watson, Clark,
& Tellegen, 1988)

The PANAS is a 20-item questionnaire which has been demon-
strated to be a valid and reliable tool to assess positive and negative
affect, with high Cronbach’s alpha for both the positive and nega-
tive affect subscales (.89 and .85 respectively, Watson et al., 1988).
The Cronbach’s alphas obtained in this research were .81 (positive
affect subscale) and .80 (negative affect subscale). Participants were
instructed to rate their mood “right now, at this moment” when
completing this questionnaire.

2.2.2. State thought-shape fusion scale (state TSF; adapted from
Radomsky et al., 2002)

A 7-item questionnaire was developed to assess aspects of
thought-shape fusion, including: feelings of anxiety and guilt, the
likelihood that they had gained weight from imagining the situa-
tion/writing the sentence, how much fatter they felt after imag-
ining the situation/writing the sentence, how much they desired
a high-caloric food, the extent to which imagining the situation/
writing the sentence was morally wrong, and the extent to which
they wanted to reduce the effects of imagining the situation/
writing the sentence. The questions were worded in such a way
that the same questionnaire was provided to all individuals,
regardless of their assigned condition. Participants were asked to
rate each of the items on a scale of 0 (not at all) to 100 (completely),
and the scores on each of the items were summed to create a total
score (giving a possible range of scores on this measure from 0 to
700). The obtained Cronbach’s alpha on this 7-item scale was .69.

2.2.3. Trait thought-shape fusion scale (Trait TSF; Shafran et al.,
1999)

This is a 34-item questionnaire used to assess general tenden-
cies towards TSF, with participants rating their responses to each
question on a 5-point scale, with 0 representing ‘not at all’, and 4
representing ‘totally’. A total score is obtained by adding together
all items, with higher scores demonstrating a higher degree of TSF.
This questionnaire is unidimensional, with high internal consis-
tency (Shafran et al., 1999). The obtained Cronbach’s alpha on this
34-item scale was .96.

2.2.4. Restraint scale (Polivy, Herman, & Howard, 1988)
The Restraint Scale is an 11-item questionnaire which assesses

concernwith dieting and weight fluctuations (the score is based on
summing items 1 through 9 and item 11; item 10 is not scored, but
is used to prompt participants to indicate the discrepancy between
their highest weight ever and their ideal weight). Higher scores are
indicative of higher weight- and shape-related concerns. This
measure has good internal consistency (Cronbach’s alpha ¼ .82)
and test-retest reliability (Allison, Kalinsky, & Gorman, 1992). The
Cronbach’s alpha obtained in this study was .83.

Amedian split is typically performed on restraint scores in order
to identify individuals as either restrained eaters (i.e., chronic
dieters) or unrestrained eaters (i.e., non-dieters). In accordance
with previous studies (e.g., Coelho et al., 2008), participants with
a score of 14 or above were classified as restrained eaters (n ¼ 34),
while those with a score below 14 were classified as unrestrained
eaters (n ¼ 34).
2.3. Procedure

Participants were recruited to participate in a study which was
purportedly testing some new measures for studies on personality,
and were informed that they would imagine different situations,
and fill out some general questionnaires about themselves. During
scheduling, participants were asked to report their height and
weight (this question was embedded among other demographic
questions, including age and program of study). Upon arrival for the
experimental session each participant completed the informed
consent form, and was asked to rate her current mood on the
PANAS. The experimenter then asked the participant to imagine
one of three situations, depending on the condition to which she
had been randomly assigned. The description of each of the
conditions is below.

2.3.1. Control
Participants were asked to think about a book that they had read

or a movie they had seen recently, and were then asked to imagine
in vivid detail chatting about this book or movie with a friend.
Participants were then asked to write down the sentence “I am
chatting about __________” (inserting the name of the book or
movie that they were imagining chatting about; as in Coelho et al.,
2008). Throughout the experimental session, a tray of office
supplies was present on a table adjacent to the participant.

2.3.2. Mere food-cue exposure
As in the control condition, participants were asked to imagine

chatting about a book or movie, and to write down the sentence
“I am chatting about __________” (inserting the name of the book or
movie that they were imagining). Throughout the experimental
session, a tray filled with high-caloric foods (including chocolate
bars, potato chips, candies, coated peanuts, and licorice) was
present on a table adjacent to (and within view of) participants.

2.3.3. Thought-shape fusion
As in themere exposure condition, a tray filled with high-caloric

foodswas present on a table adjacent to participants.When the time
for the induction arrived, this traywasplaced in frontof participants,
and theywere asked to choose one of the foods on the tray that they
particularly liked. Participants were then asked to imagine in vivid
detail that they were eating large quantities of this food, and were
prompted to imagine the taste, look, and smell of this food. Partici-
pants were then asked to write down the sentence “I am eating
________” (inserting the name of the food they were imagining).

After the induction, participants were asked to complete the
PANAS and the State TSF questionnaire. Participants were also
asked to estimate their current weight, and were informed that if
they were accurate in their estimation, they would receive a small
reward at the end of the study. This self-reported weight was
compared with the self-report obtained prior to participation, to
assess for differences. Participants were then given an opportunity
to neutralize the induction. The experimenter explained that
sometimes participants felt a desire to reduce the effects of having
written the sentence/imagined the situation, and were prompted
by the experimenter that if they desired, they could cross out the
sentence, or write down something else. The experimenter took
note of whether participants chose to neutralize the statement.

Finally, participants completed the Restraint Scale. The experi-
menter measured participants’ height and weight, and informed
them that everyone received a small reward to express gratitude for
their participation (regardless of the accuracy of their weight
estimate), and were given a choice of an apple, chocolate bar, or V1.
The experimenter recorded participants’ choice, and provided
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participants with this choice along with their compensation for
participation (i.e., the voucher or participation point). Participants
received a debriefing form upon completion of the study. All
procedures were approved by the ethical committee at the
university where this research was conducted.
3. Results

3.1. State TSF

An ANOVA was conducted in order to assess the ‘state’ TSF-like
experience, with the total State TSF score entered as a dependent
variable, and the induction condition (TSF, mere exposure, vs.
control) and restraint status (restrained vs. unrestrained) entered
as independent variables. A significant main effect of condition
emerged (F2,62 ¼ 4.86, p < .02), with Bonferroni-corrected pairwise
comparisons demonstrating that those in the TSF induction
reported significantly higher State TSF scores (M ¼ 130.1, SD ¼ 17.1)
than did either those in the mere exposure (M ¼ 69.1, SD ¼ 16.7) or
control conditions (M ¼ 62.0, SD ¼ 16.7; both p’s < .05). No
significant effect of restraint status emerged, nor was there an
interaction between restraint and condition (F0s < 1).

In order to determine whether participants exposed to the TSF
induction actually believed that they had gained weight as a result
of imagining the food, participants’ self-reported weight post-
induction was compared with their self-reported weight at
scheduling. However, no significant main effects emerged, nor was
there an interaction between restraint and condition (all F0s < 1).
3.2. Negative affect

A repeated-measures ANOVA was conducted on pre- and post-
induction negative affect scores from the PANAS. However, no
effects of time on negative affect emerged, nor were there any
interactions between the independent variables (all F0s < 1). Those
in the TSF induction condition did not exhibit an increase in
negative affect post-induction; however, it remained possible that
a relationship existed between negative affect and state TSF.
Indeed, a correlational analysis demonstrated a significant positive
correlation between post-induction negative affect and State TSF
scores (r (68) ¼ .314, p < .01).
3.3. Neutralization

Chi-square analyses were performed to determine whether
there was a significant effect of induction condition on the likeli-
hood of neutralization. Likelihood ratio chi square statistics were
used to assess whether the results were significant, as this statistic
is less affected by small expected frequencies than is the Pearson
chi square (Hays, 1963). A significant effect of condition on
neutralization emerged [L2(2, N ¼ 68) ¼ 6.64, p � .04]. Follow-up
analyses indicated that participants in the TSF induction condition
were significantly more likely to neutralize (with 18% of partici-
pants neutralizing) than were participants in the control condition
(0%, L2(1, N ¼ 45) ¼ 6.13, p � .02). The mere exposure condition
(4% neutralized) did not differ significantly from either the control
or TSF induction.

Follow-up analyses demonstrated that it was exclusively
restrainedeaterswhoneutralizedafter theTSF induction [with36%of
restrained eaters in the TSF conditionneutralizing, L2(2, N¼ 34)¼ 10.21,
p � .01], and that there were no significant differences across condi-
tions for unrestrained eaters [L2(2, N¼ 34)¼ 2.32, p> .3; 0%neutralized
in the TSF condition].
3.4. Gift choice

No significant effects of condition emerged on participants’
choice of gift [L2(4, N ¼ 68) ¼ 1.50, p > .8]. The majority (59%) chose
V1 as their parting gift, while 31% chose an apple and 10% chose
a chocolate bar.

3.5. Trait TSF

There were no main effects of induction condition on Trait TSF
scores (F1,60 ¼ .38, p > .6), supporting the trait nature of this
measure. There was a significant effect of dietary restraint on Trait
TSF scores (F160 ¼ 27.44, p � .001), with restrained eaters reporting
higher scores (M ¼ 32.4, SD ¼ 21.9) than did unrestrained eaters
(M ¼ 10.3, SD ¼ 9.3). The interaction between condition and
restraint did not reach significance (F2,60 ¼ 2.02, p � .14).

To assess whether a relationship exists between State and Trait
TSF scores, correlational analyses were performed separately for
each of the induction conditions (with a Bonferroni correction,
p < .016). A significant correlation between State and Trait TSF
scores was obtained only for participants in the TSF induction
condition (r (20) ¼ .536, p � .015); the correlations for those in the
mere exposure (r (23) ¼ .415, p � .049) and control conditions
(r (23)¼ .337, p� .116) did not reach statistical significance after the
Bonferroni correction (perhaps due to a lack of power).

4. Discussion

As expected, the TSF induction led to an increase in the expe-
rience of state TSF, and increased neutralization behavior, relative
to a control induction. However, contrary to the hypotheses, both
restrained and unrestrained eaters were responsive to the modi-
fied TSF induction, and exhibited approximately equal levels of
state TSF. Providing some support for the original hypothesis that
restrained eaters would be more susceptible to TSF, however, was
the finding that only restrained eaters exhibited neutralizing
behavior after being induced with TSF. This neutralizing behavior
suggests that the induction may have been perceived as somewhat
aversive; however, given the lack of interaction between TSF
induction and restraint status on state TSF scores, and the fact that
restrained eaters did not report higher negative affect after TSF
induction, there is no direct support for this postulation. Providing
further support for the fact that restrained eaters may be more
prone to TSF-like experiences is the finding that they have
elevated scores on the Trait TSF scale relative to unrestrained
eaters, a finding which is consistent with previous research
(Coelho et al., 2008).

While it was originally hypothesized that mere exposure to
high-caloric foods could induce some degree of state TSF, there
were in fact no differences in state TSF scores between the mere
exposure and control conditions. This finding supports the notion
that there is something specific about imagining eating the high-
caloric foods inherent in the TSF inductionwhich leads to a TSF-like
experience (Coelho et al., 2008). The fact that both restrained and
unrestrained eaters responded to the TSF induction suggests that
there may be some powerful effects of food-cue exposure in the
context of a TSF induction. The previous study of Coelho et al.s on
the effects of TSF induction failed to induce a TSF-like experience in
restrained eaters relative to a control condition, while the current
study (which exposed participants to a variety of high-caloric foods
during the TSF induction) did demonstrate increased TSF in
restrained (and unrestrained) eaters. That being said, it is important
to note that the mere exposure condition included distraction
during the exposure period - participants were not directed to
focus their attention on the foods, and were occupied with
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completing a variety of questionnaires and imagining a neutral,
non-food-related situation during the presence of the food. To
conclude more definitively that mere food-cue exposure has no
effects on state TSF, the effects of mere exposure to food cues in the
absence of distraction should be tested in future research.

It was initially expected that food-cue exposure and TSF
induction would lead to a higher proportion of participants
choosing an apple (over a chocolate bar or V1); however, there
were no effects of either the TSF induction or mere exposure
condition on gift choice. It appears that any possible effects that
may have emerged were obscured by the inclusion of V1 as one of
the gift choices, with the majority of participants choosing this
option. The decision to include the V1 option was to allow a non-
food-related reward; however, given that this led to apparent floor
effects of the other choices, a forced-choice option between
a ‘healthy’ and ‘unhealthy’ food, as in Fishbach et al. (2003), may be
preferable.

Finally, it was initially expected that the TSF induction would
lead to increased negative affect. Contrary to both the hypothesis
and previous research (Coelho et al., 2008), there were no increases
in negative affect after the TSF induction. One limitation of the
current study was the use of a modified TSF induction, in which
participants were instructed to choose a food from a limited
selection in front of them. It is possible that this modified proce-
dure, in contrast to the standard induction in which individuals
choose the food to imagine, may have dampened the response to
the TSF induction. However, the fact that significant effects on state
TSF scores emerged using this modified induction supports the
power of the modified induction. Furthermore, the fact that
a significant positive correlation between negative affect and state
TSF scores emerged suggests that there is some relationship
between negative affect and state TSF. This is consistent with
previous research demonstrating a correlation between depression
and trait TSF (Shafran & Robinson, 2004).

A further objective of the current research was to establish
whether negative affect can influence TSF-like experiences.
Previous research has established that negative mood inductions
lead to increased body dissatisfaction and body-size ratings (e.g.,
Carter et al., 1996; Taylor & Cooper, 1992). Given that inducing
negative affect has harmful effects on self-image, it is possible that
by experimentally decreasing negative affect (e.g., by giving
a positive mood induction), body dissatisfaction can be decreased.
However, the existing research is somewhat ambiguous in terms of
the interpretation of positive mood inductions. Taylor and Cooper
did not include a control group in their study, but only a positive
and negative mood induction; therefore, it is not clear whether
positive mood inductions can be protective against body dissatis-
faction (relative to a control condition). Some evidence for the
notion that positive mood may be protective against body dissat-
isfaction has been obtained from research in a population of indi-
viduals with bulimia, who reduced estimates of their body size
after receiving a positive mood induction (Kulbartz-Klatt, Florin, &
Pook, 1999). We designed a second study to further investigate the
relationship between mood and TSF, and to determine whether
reductions in negative mood can be protective against state TSF in
non-eating-disordered individuals.

5. Study 2

In order to determinewhether mood influences susceptibility to
a TSF induction, a 3 (mood: positive, neutral, negative) � 2 (TSF vs.
control induction) between-subjects design was used. It was
expected that the TSF induction would lead to higher state TSF
scores, and a higher likelihood of neutralizing behavior than would
the control induction; however, it was expected that mood would
interact with the induction, such that those who were exposed to
a negative mood induction would have stronger responses to the
TSF induction, and that those exposed to a positive mood induction
would have weaker responses to the TSF induction (compared to
those exposed to a neutral mood induction). It was also expected
that the TSF inductionwould influence food choice, such that those
exposed to the TSF induction would be more likely to choose
a healthy food than would controls. In order to address the limi-
tations of Study 1 (i.e., the possible floor effects as a result of
including the choice of V1), the gift choice was limited to either
a healthy or unhealthy food. Because there were no main effects of
restraint status on state TSF in Study 1 (nor did dietary restraint
interact with the TSF induction condition), restraint status was not
included as an independent variable for the current study (though
its measurement was included).

In Study 1, TSF was induced by presenting participants with
a tray of high-caloric foods and asking them to imagine eating large
quantities of one of these foods. This approach had the advantage of
providing a visual cue to participants, which could perhaps
enhance their experience of the induction (especially in restrained
eaters, who may attempt to suppress food-related thoughts).
However, one disadvantage of this modified induction is that it
limits participants’ choice of food to something present on the tray.
Previous studies using the standard TSF induction (e.g., Coelho
et al., 2008; Shafran et al., 1999) allowed participants to imagine
any type of high-caloric food that they find to be forbidden. Pilot
studies in our laboratory, as well as previous research (Coelho et al.,
2008) demonstrated that many participants choose to imagine
savory high-caloric foods (e.g., pizza, French fries, or hamburgers),
which were not represented in the modified TSF induction. Addi-
tional limitations of this modified induction include the fact that
the foods identified as ‘forbidden’ can differ depending on an
individual’s dietary restraint status (Gonzalez & Vitousek, 2004).
Furthermore, studies investigating the effects of food-cue exposure
typically allow individuals to identify their preferred foods,
presumably because this can enhance the manipulation (e.g.,
Jansen, Broekmate, & Heymans, 1992; Legenbauer, Voëgle, &
Rüddel, 2004; Soetens, Braet, van Vlierberghe, & Roets, 2008).

Consequently, it may be more powerful to employ an induction
inwhich participants can identify their own forbidden food. Finally,
negative affect may be associated with desire for different kinds of
foods across individuals, ranging from chocolates and sweets, to
savory foods (Lafay et al., 2001). Given the plan to manipulate
negative affect in the current study, it heightened concerns about
the limitations of the modified TSF induction, in its restriction of
the foods participants could imagine. Therefore, the decision was
made to use the original, unmodified TSF induction in Study 2.
6. Method

6.1. Participants

A total of 72 female undergraduates participated in exchange for
either partial psychology course credit or a voucher for V7.50. The
mean age of participants was 21.3 years (SD ¼ 3.4), and their mean
body mass index was 22.3 (SD ¼ 2.8). A total of 32 individuals were
identified as restrained eaters (i.e., a Dietary Restraint score of 14 or
above), while 40 individuals were identified as unrestrained eaters.
6.2. Measures

As in Study 1, participants were provided with Dutch trans-
lations of the PANAS (Cronbach’s alpha¼ .77 and .81 for the positive
and negative affect subscales respectively), State TSF Scale



Table 1
Meanpositive andnegative affect subscale scores (with standard error) fromthePANAS
before and after the mood induction (i.e., neutral, positive, or negative video clip).

Positive Affect Negative Affect

Pre-Induction Post-Induction Pre-Induction Post-Induction

Neutral 28.8 (0.9) 27.3 (1.2) 15.2 (1.0) 13.2 (0.7)
Positive 29.2 (0.9) 29.4 (1.0) 14.3 (0.9) 13.5 (0.9)
Negative 28.7 (0.7) 25.8 (1.1) 13.3 (0.6) 16.5 (1.1)

1 The pattern of results stayed the same when the first two questions assessing
negative affect (guilt and anxiety) were removed from the TSF state total score.

J.S. Coelho et al. / J. Behav. Ther. & Exp. Psychiat. 41 (2010) 409e417414
(Cronbach’s alpha ¼ .71), Trait TSF Scale (Cronbach’s alpha ¼ .96),
and the Restraint Scale (Cronbach’s alpha ¼ .77).

6.3. Procedure

As in Study 1, participants were recruited to participate in
a study which was purportedly testing newmeasures for studies on
personality. Participants reported their height and weight (among
other demographic information) during scheduling. Once at the
laboratory, participants completed the informed consent form, and
were provided with the PANAS and asked to rate their current
mood. The experimenter then asked participants to watch one of
three film clips, depending on the mood condition to which the
participant had been randomly assigned. Participants in the nega-
tive mood induction watched a clip from The Champ (2 m 44 s) in
which a young boy watches his father die, while those in the
positive mood induction watched a clip fromWhen Harry Met Sally
(2 m 52 s) in which the characters discuss female orgasm. These
films have been shown to reliably induce sadness and amusement,
respectively (Gross & Levenson, 1995). Participants in the neutral
mood induction watched a dialogue-free clip about glass-blowing
(2 m 50 s).

After watching the film clip, participants completed the PANAS
again as a manipulation check. Then, participants received either
a control or TSF induction (depending on the condition to which
they had been randomly assigned). As in Study 1, participants in the
control induction were asked to imagine chatting about a book or
movie with a friend, and to write down the sentence “I am chatting
about __________”. Those in the TSF condition were asked to think
of a food that they would consider to be particularly fattening, or
high in calories, and to imagine in vivid detail that they were eating
large quantities of this food. As in Study 1, they were prompted to
imagine the taste, look, and smell of this food, and were also asked
to write down the sentence “I am eating ________” (inserting the
name of the food they were imagining).

Participants then completed the State TSF questionnaire, and
their estimate of their current weight. As in Study 1, they were
informed that if they were accurate in their estimation, they would
receive a small reward at the end of the study. Participants were
then given an opportunity to neutralize the sentence that they had
written. Finally, participants were provided with the Restraint
Scale. The experimenter informed participants that everyone
received a small reward to express gratitude for their participation
(regardless of the accuracy of their weight estimate), and were
given a choice of either an apple or a chocolate bar. The experi-
menter recorded participants’ choice, and then measured their
height and weight. Participants received a debriefing form upon
completion of the study. The procedures were approved by the
ethical committee at the university where this research was
conducted.

7. Results

7.1. Manipulation check

Repeated measures ANOVAs were conducted on pre- and post-
induction positive and negative affect scores (with mood condition
entered as a between-subject independent variable), to test
whether the film clips were successful in inducing the intended
moods. There was a significant interaction between mood condi-
tion and time, F2,69 ¼ 4.58, p < .02. Paired samples t-tests demon-
strated that individuals in the negative mood induction had
a significant decrease in positive affect after the induction
(t23 ¼ 3.53, p < .005), those in the neutral condition had
a marginally significant decrease (t23 ¼ 1.88, p < .08), and those in
the positive condition had no significant change (t23 ¼ .45, ns).
There was also a significant effect of mood condition on negative
affect across time, F2,69 ¼ 19.3, p< .001, with paired-samples t-tests
demonstrating that participants induced with a negative mood
reported an increase in negative affect (t23¼ 5.10, p< .001), those in
the neutral induction reported a decrease (t23¼ 2.97, p< .01), while
those in the positive mood induction exhibited no significant
change in negative affect (t23 ¼ 1.41, ns). Participants’ self-reported
positive and negative affect pre- and post-induction are reported in
Table 1.

Although the negative mood induction worked as expected, the
positive mood induction was unsuccessful in altering either posi-
tive or negative affect, and the neutral mood induction paradoxi-
cally decreased negative affect as well as decreased (to a marginally
significant extent) positive affect. As a result of the somewhat failed
manipulation, the decision was made to re-assign participants to
a low (n ¼ 20), medium (n ¼ 28) or high negative affect group
(n ¼ 24) on the basis of a tertiary split on post-induction negative
affect scores (adapted from the approach taken by Herman, Polivy,
Lank, & Heatherton, 1988).
7.2. State TSF

An ANOVA was conducted in order to assess the state TSF-like
experience, with the total State TSF score entered as a dependent
variable, and the induction condition (TSF vs. neutral control) and
participants’ self-reported negative affect level (low, medium or
high) entered as independent variables. A significant main effect of
both TSF condition [F1,66 ¼ 6.36, p < .02] and negative affect level
emerged [F2,66 ¼ 10.12, p < .001]. These main effects were qualified
by an interaction between TSF condition and negative affect level
[F2,66 ¼ 3.85, p < .03].1 Neuman-Keuls post-hoc tests demonstrated
that only individuals with a medium level of negative affect were
responsive to the TSF induction, as those inducedwith TSF reported
significantly higher state TSF than did those exposed to the control
induction (p < .01). Those individuals who reported low levels of
negative affect did not exhibit differences in state TSF scores across
the induction conditions. Similarly, those with high negative affect
also had statistically similar state TSF scores, regardless of whether
they had been exposed to a TSF induction. Furthermore, those with
high levels of negative affect who were exposed to the control
induction reported significantly higher levels of state TSF than did
those with low negative affect (control & TSF induction), and those
with medium negative affect (control condition), p < .01. Mean
state TSF scores across negative affect subtypes are exhibited in
Fig. 1.

To determinewhether participants exposed to the TSF induction
actually believed that they had gained weight as a result of imag-
ining the food, participants’ self-reported weight post-induction
was compared with their self-reported weight at scheduling.
However, no significant main effects emerged (F0s < 1), nor was
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Fig. 1. State TSF scores (mean þ/� standard error) for individuals in the TSF induction
condition (low negative affect n ¼ 8; medium negative affect n ¼ 15; high negative
affect n ¼ 13), and neutral control condition (low negative affect n ¼ 12; medium
negative affect n ¼ 13; high negative affect n ¼ 11).
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there an interaction between TSF condition and negative affect
level, F2,65 ¼ 1.17, p > .3.

To ensure that (consistent with the findings of Study 1) no
additional interaction existed with dietary restraint, the ANOVA on
state TSF scores was re-conducted with restraint status entered as
an additional independent variable. Due to low sample sizes (with
n ¼ 2e9 per cell), the results must be interpreted with caution;
however, restraint status did not interact with either negative affect
level or TSF condition, nor was there a threeeway interaction (all
F0s < 1). Furthermore, controlling for restraint in the analyses (by
including restraint scores as a covariate) did not change the pattern
of results in the ANOVA on state TSF.

7.3. Neutralization

Likelihood ratio chi square analyses were performed to deter-
mine whether there was a significant effect of induction condition
on the likelihood of neutralization. A significant effect of condition
on neutralization emerged only for those high in negative affect
[L2(1, N ¼ 24) ¼ 4.04, p � .05], with 23% of those induced with TSF
neutralizing while 0% of those in the control condition neutralized.
As in Study 1, the neutralizers were exclusively restrained eaters
(though small sample sizes prevented testing for significant
differences based on dietary restraint status).

7.4. Gift choice

A significant effect of condition emerged on participants’ choice
of gift for those highest in negative affect [L2(1, N ¼ 24) ¼ 4.14,
p < .05]. High-negative-affect individuals in the control induction
condition were more likely to choose a chocolate bar (63.6%) than
were those in the TSF condition (23%). For those with low and
medium levels of negative affect, participants weremuch less likely
to choose a chocolate bar than an apple (20% and 35.7% respectively
chose a chocolate bar, and no significant differences across induc-
tion conditions emerged).

7.5. Trait TSF

No significant main effects of induction condition (F1,63 ¼ .36,
p > .55) or affect level (F2,63 ¼ 2.68, p � .08) emerged on Trait TSF
scores, nor was there a significant interaction between these factors
(F2,63 ¼ 1.82, p � .17).
8. Discussion

Due to an unsuccessful mood manipulation, in which the neutral
mood induction led to significant changes in both positive and
negativemood and the positivemood induction did not inducemood
changes, participantswere re-assigned to amood condition based on
their self-reported negative affect (low, medium, or high) after
exposure to themoodmanipulation. Based on this re-assignment, the
results provided partial support for the original hypotheses. As
expected, the TSF induction led to significant increases in state TSF,
and the TSF induction interacted with level of negative affect.
However, onlymedium levels of negative affect were associatedwith
higher state TSF after TSF induction as compared to the control
induction. It appeared that those with low levels of negative affect
were protected against TSF, while those with high levels of negative
affect appeared to exhibit high susceptibility to TSF-like experiences.

While those with high negative affect experienced a stronger
susceptibility to a TSF-like experience (regardless of whether they
received a control or TSF induction), only those who were exposed
to the TSF induction were more likely to neutralize. This suggests
that there is something particularly aversive about the TSF induc-
tion. Furthermore, those with high negative affect who were
exposed to the control induction were more likely to choose the
chocolate bar than were individuals in other conditions, while
exposure to the TSF induction reduced the likelihood of choosing
the chocolate bar. These differences between the neutralizing and
food choice behavior of those high negative affect individuals
(depending on their experimental induction condition) suggests
there was some degree of increased susceptibility to the TSF
induction relative to the control group.

The results suggest that medium levels of negative affect are
associated with increased susceptibility to acute TSF inductions.
Individuals with low negative affect appear to be protected against
TSF, while those with high negative affect appear to experience
TSF-like characteristics even after imagining neutral situations. The
protective effect of low negative affect against state TSF is consis-
tent with previous research, which demonstrated that positive
affect leads to decreased estimation of body size (Kulbartz-Klatt
et al., 1999). Similarly, the TSF susceptibility associated with high
levels of negative affect is consistent with previous research which
demonstrated a relationship between depressed mood and body
size overestimation (McCabe, Ricciardelli, Sitaram, &Mikhail, 2006;
Taylor & Cooper, 1986). Depressive symptoms lead individuals to
focus selectively on negative aspects of themselves and their
experiences (Beck, 2002). Furthermore, according to Beck, this
negative outlook tends to be persistent, even in generally positive
situations. Applying this theory to the current results, it may be that
high levels of negative affect lead individuals to attend more to
negative body information, evenwhen imagining relatively neutral
situations. While the direction of any possible causal link between
depressive symptoms and eating pathology remains unclear, it does
appear that negative affect can contribute to eating-disordered
symptomatology (Polivy & Herman, 2002).

As the current study used self-reported state negative affect to
classify individuals into affective categories (low, medium, or high),
it is not clear whether manipulation of both positive and negative
affect would be more effective in influencing TSF-like experiences.
Given the partial failure of the positive and neutral mood manip-
ulations in the current study, it will be important to re-conduct this
study using more effective inductions in order to gain further
insight into this question. Studies which have used a combination
of mood induction techniques (e.g., autobiographical memory plus
music) appear to be successful in inducing positive and negative
mood (e.g., Ingram, Bernet, & McLaughlin, 1994; Kulbartz-Klatt
et al., 1999), and could be considered for follow-up research.
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Despite the change in the manner of the TSF induction relative
to Study 1 (i.e., the removal of the visual cue), restrained eaters
appeared to be responsive to the induction. In fact, it was exclu-
sively restrained eaters who exhibited neutralizing behavior after
the TSF induction, providing some support for the notion that TSF is
particularly aversive for those with higher weight/shape concerns.
While limited sample size (and the exclusion of restraint status as
an independent variable in Study 2) prevents firm conclusions to be
drawn about the role of dietary restraint on TSF-like experiences, it
appears that both restrained and unrestrained eaters can be
induced with TSF, even in the absence of visual cues.

Although previous research demonstrated that both restrained
and unrestrained eaters perceive a higher likelihood that they have
gained weight after a TSF induction (relative to a control induction;
Coelho et al., 2008), the current study demonstrated that partici-
pants did not actually report that they weighed more after the TSF
induction (relative to their baseline self-reported weight). It is
possible that the method used to assess perceived weight gain in
the current study made it difficult to obtain effects in this non-
clinical population e participants were informed that they would
receive a small reward if they were accurate in their weight esti-
mations. This offer of a reward was included to provide an oppor-
tunity for the experimenter to measure choice of healthy vs.
unhealthy food; given that participants were already receiving
either course credit or a cash voucher, it was thought that offering
the food under the sole pretext of a “parting gift”, as in previous
research (e.g., Fishbach et al., 2003) might come across as suspi-
cious. However, this offer of a reward for accurate weight reports
may have dissipated possible distortions in perceived weight.
Future research could investigate whether there are other more
subtle, indirect ways of assessing perceived weight change.
Furthermore, not all of the questions that have been used to assess
TSF-like experiences are exclusive to this phenomenon. Guilt,
anxiety, and desire to eat high-caloric foods may also be present
after other types of manipulations. This suggestion is supported by
the fact that individuals whowere exposed to the control induction
in both Studies 1 and 2 had some degree of a TSF-like experience
(scores higher than 0). Future research investigating the assess-
ment of TSF would provide further insight into the specific cogni-
tions associated with this phenomenon.

9. General conclusions

The current series of studies demonstrated that 1) TSF-like
experiences appear to be limited to thinking about eating high-
caloric foods, and are not induced bymere exposure to food-related
cues and 2) negative affect is associated with TSF-like experiences,
such that individuals with low levels of negative affect appear to be
protected against TSF, medium negative affect is associated with
susceptibility to TSF inductions, and those with high negative affect
are particularly vulnerable to TSF-like experiences, even when not
specifically asked to think about eating fattening foods.

Overall, the research supports the notion that TSF is a valid
phenomenon that is experienced (to at least some extent) by many
females in the general population. The results also provide some
initial evidence that negative affect is associated with TSF. This
finding has clinical implications, as it suggests that negative affect
may increase vulnerability to cognitive distortions. This, in turn,
may interfere with treatment outcome. Indeed, researchers have
demonstrated that individuals with bulimia who are high in
negative affect have more eating pathology, greater distress, and
are less likely to recover from their eating disorder (Stice, Bohon,
Marti, & Fischer, 2008). Along these lines, the integrative cogni-
tive-affective therapy model was recently proposed, which postu-
lates that negative affect mediates eating disorder symptoms and
includes focus on modifying emotional experiences and behavioral
tendencies in response to emotions as part of treatment for eating
disorders (Wonderlich et al., 2008).

Non-eating-disordered overweight individuals who experience
high levels of negative affect also have higher body-related
concerns than do individuals with low levels of negative affect
(Jansen, Havermans, Nederkoorn, & Roefs, 2008). In conjunction
with the findings of the current study, this research suggests that
the role of negative affect in body concerns and eating pathology is
applicable across the spectrum of eating-related concerns, from
healthy, normal-weight individuals, restrained eaters, overweight,
and eating-disordered individuals. Further research investigating
the role of negative affect in susceptibility to body-related concerns
and cognitive distortions such as TSF can ultimately provide
insights into improving treatment and prevention of eating
pathology.
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