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Abstract Cognitive distortions may be implicated in

difficulties with normalized eating. One specific distortion

relevant to eating pathology is ‘‘thought-shape fusion’’

(TSF), in which just imagining eating high-caloric food

leads individuals to feel fatter, and to perceive weight gain

and moral wrong-doing. The current study investigated

whether there are differential responses to TSF inductions

in normal-weight versus overweight females. A total of 60

females participated, who were classified as either normal-

weight (n = 32) or overweight (n = 28). Participants were

randomly assigned to either a TSF or a neutral induction

condition, and their responses on TSF questionnaires were

assessed. The results indicated that normal-weight indi-

viduals reported higher TSF levels after a TSF induction

than a control induction, whereas there were no significant

differences across conditions for overweight individuals.

This suggests that normal-weight females were more sus-

ceptible to the TSF induction than were overweight

females. The results are discussed in terms of possible

differences between normal-weight and overweight

females in self-regulation after food-cue exposure.

Keywords Cognitive distortions � Thought-shape fusion �
Overweight � Food cue

Introduction

Substantial long-term weight loss is notoriously difficult.

Strategies to aid in weight-loss are presented as relatively

simple, such as the ‘‘energy balance’’ equation promoted

by the National Institutes of Health which endorses that

input of calories through food intake should be less than

caloric expenditure (National Institutes of Health 2009).

However, it appears that only around 20% of overweight

individuals achieve and maintain long-term weight-loss

(Wing and Phelan 2005). Thus, while a substantial

minority of individuals who attempt to lose weight are

successful, there remain large numbers of individuals who

chronically struggle with their weight and fail to meet their

weight-loss goals. Meanwhile, the prevalence of over-

weight and obesity is increasing around the world (e.g., the

United States, Japan, Brazil, and England) to the point that

it is being labeled as an epidemic that has serious public

health implications (e.g., James 2004). Therefore, there is

rising interest in factors which can help promote weight

loss and weight maintenance.

Part of the difficulty in maintaining a weight within the

‘normal’ range (i.e., a body mass index (BMI) between

18.5 and 24.9) stems from widespread environmental fac-

tors which promote overeating and physical inactivity (e.g.,

Hill and Peters 1998), including portion sizes, availability

of high-caloric foods, and sedentary work and leisure

activities. Brownell (2002) has put forth that the toxic food

environment is the cause of the current obesity environ-

ment. This toxic food environment includes constant

exposure to food-related cues. Exposure to food cues
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appears to increase food-related thoughts in weight-con-

cerned individuals (i.e., individuals high in dietary

restraint), and also leads to increased intake (Fedoroff et al.

1997). Overweight individuals may be particularly sus-

ceptible to food-related cues, with recent research indi-

cating that overweight females tend to have an attentional

bias for food-related cues, especially when hungry (Nijs

et al. 2010). These recent findings extend the classic

research of Schachter and colleagues, which suggested that

overweight/obese individuals are more responsive to

external, food-related cues than are normal-weight indi-

viduals. According to this ‘‘externality’’ hypothesis, obese

individuals eat more than do normal-weight individuals

after exposure to prominent food-related cues (e.g.,

Schachter 1971).

Overweight individuals appear to be susceptible to food-

related cues, both after smelling tasty foods (Tetley et al.

2009) as well as after consuming palatable foods (McCann

et al. 1992). A similar pattern appears in overweight chil-

dren (Jansen et al. 2003). Researchers have suggested that

the heightened reactivity to food-related cues in overweight

individuals may be a factor involved in the development/

maintenance of overeating and weight gain (Tetley et al.

2009). While exposure to several types of food-cues (i.e.,

taste, sight, and smell) has been investigated in overweight

individuals, little research has investigated the effects of

food-related thoughts on cognitions and behavior. Such

food-related thoughts may also be implicated in episodes of

overeating and weight gain. For example, Fedoroff et al.

(1997) reported that cognitive food cues (i.e., thoughts

about pizza) increased participants’ pizza intake. More-

over, food-related thoughts may also be implicated in

overeating/overweight as a result of distorted beliefs about

food.

Overweight individuals appear to have an increased

susceptibly to distortions in their food-related thoughts.

More specifically, they report having more extreme, self-

defeating food- and weight-related cognitions than do

normal-weight individuals, including both cognitive dis-

tortions (e.g., ‘‘I ate more than I should have; now my

whole diet is ruined’’) and learned helplessness (e.g., ‘‘I

have absolutely no self-control when it comes to food’’;

O’Connor and Dowrick 1987). The researchers postulate

that cycles of failed attempts at weight loss may lead

overweight individuals to lose self-efficacy, and develop

dysfunctional cognitions (including attributions about the

hopelessness of losing weight), which subsequently make

normalized eating and weight loss even more difficult.

They suggest that focusing on modifying dysfunctional

cognitions in a cognitive-behavioral treatment approach

could ultimately improve weight-loss success. Supporting

this postulation, recent research has demonstrated that

cognitive-based treatment for obesity (including a module

on dysfunctional thinking) was more efficacious for

weight-loss than a behavioral-based treatment (psychoed-

ucation, stress management, and exercise; Stahre et al.

2007). Similarly, cognitive therapy has been demonstrated

to be superior than a diet- and exercise-based weight-loss

treatment in preventing relapse (Werrij et al. 2009).

Just as previous research has shown effects on envi-

ronmental food cues (e.g., sight and smell of food) on

behavior, food-related thoughts have also been shown to

affect cognitions and behavior in healthy young women, as

well as women with eating disorders (Coelho et al. 2008).

After imagining eating a high-caloric food, individuals

reported higher negative affect than did those who imag-

ined a neutral situation. Furthermore, individuals reported

experiencing guiltier, fatter, and had a higher sense of

moral wrong-doing after imagining eating a high-caloric

food (compared to controls). Participants also reported a

belief that they may have gained weight after just imag-

ining eating. This phenomenon, in which imagining eating

fattening foods leads individuals to feel fatter, and believe

that they have gained weight and done something morally

wrong, has been labeled as ‘‘thought-shape fusion’’ (TSF;

Shafran et al. 1999). This distortion is associated with

eating disorder psychopathology (Shafran and Robinson

2004), is present in individuals with anorexia nervosa

(Radomsky et al. 2002), and is experienced to a greater

degree in individuals with eating disorders (including

bulimia nervosa and Eating Disorders Not Otherwise

Specified) than in a non-eating-disordered sample (Coelho

et al. 2008a). However, this distortion has also been

induced in healthy young women by asking them to

imagine eating fattening or high-caloric food (Coelho et al.

2010).

While TSF has not yet been studied in an overweight

population, there is reason to believe that this distortion

may be particularly relevant to overweight individuals,

both in terms of cognitions and behavior. Individuals in a

weight loss program report feeling that breaking their diet

while in a weight-loss group is morally sanctionable

(Mycroft 2008). While this study did not specifically focus

on food-related thoughts (but rather behavior), it is entirely

likely that food-related thoughts also are classified as

morally acceptable or unacceptable depending on their

content. If indeed this is the case, it would be expected that

for (overweight) individuals who are interested in losing

weight, thoughts about consuming fattening or high-caloric

foods could induce TSF (including the belief that they had

done something morally wrong by imagining eating this

food). The experience of TSF may also have effects on

eating behavior. Shafran et al. (1999) suggest that this

distortion may induce either restriction (e.g., in individuals

with restrictive anorexia) or episodes of overeating (e.g., in

individuals with binge-eating tendencies). Overweight
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individuals exhibit counterregulatory eating, in that they

eat more after consumption of a high-caloric food (com-

pared to those who do not consume a preload; McCann

et al. 1992). However, this counterregulation effect has also

been shown in overweight individuals after mere exposure

to the sight and smell of high-caloric foods (Jansen et al.

2003). We therefore expect that food-related thoughts can

trigger similar effects in overweight individuals, perhaps as

a result of experiencing the TSF distortion.

The current study was designed to investigate TSF in

overweight and normal-weight females. Females were

selectively recruited as they are more concerned about their

weight and body image than are males, and are more

interested in weight loss (Neighbors and Sobal 2007).

Given previous research indicating that overweight indi-

viduals have more dysfunctional cognitions about food and

weight (O’Connor and Dowrick 1987), and are more sus-

ceptible to food-related cues than are normal-weight indi-

viduals (e.g., Tetley et al. 2009) it was expected that

overweight individuals would be more susceptible to a TSF

induction, and would exhibit higher TSF than would nor-

mal-weight females. We also set out to study possible

eating-related intentions after TSF induction. Given the

possibility that both dysfunctional cognitions and exposure

to food-related cues can make normalized eating more

difficult, it was expected that overweight individuals would

assign a lower value to dieting behavior after a TSF

induction (relative to a control induction).

Method

Participants

A total of 60 females who had at least a minimally normal

body weight (body mass index (BMI)[18.5) participated in

this study in exchange for their choice of either partial course

credit (for psychology students) or a voucher for €7.50.

Individuals were recruited through advertisements posted

around the university, as well as through advertisements on

the local research recruitment website. Individuals who

responded included current students, alumni, university

staff, and individuals who worked in the neighborhood sur-

rounding the university. Participants were classified as either

normal-weight (BMI between 18.5 and 24.9, M = 21.5,

SD = 1.6, n = 32) or overweight (BMI C 25.0, M = 27.4,

SD = 2.2, n = 28) based on their height and weight (in light

clothing, without shoes), which was measured by the

experimenter during the experimental session. All over-

weight participants, and 94% of normal-weight participants

(n = 30) reported having weight-related concerns (i.e.,

current dieting or having the goal to try to lose or maintain

their weight over the next month).

Measures

Positive and Negative Affect Schedule (PANAS; Watson

et al. 1988)

The PANAS is a 20-item questionnaire which has been

demonstrated to be a valid and reliable tool to assess both

positive and negative affect. Participants were instructed to

rate their mood ‘‘right now, at this moment’’ when com-

pleting the questionnaire. The obtained Cronbach’s alpha

for the positive affect subscale was .84, and for the nega-

tive affect subscale was .80. This measure was translated

into Dutch and subsequently back-translated into English

to ensure accuracy of the translation.

Restraint Scale (Polivy et al. 1988)

The Restraint Scale is a 10-item measure used to assess

concern with dieting and weight fluctuations. Items are

rated on 4- or 5-point scales, and are summed to create a

total score. Higher scores are indicative of higher concern

with dieting/weight. The obtained Cronbach’s alpa for this

measure was .70. Participants were provided with the

Dutch translation of this measure (Jansen et al.1988).

Thought-Shape Fusion Scale, State (State TSF Scale,

Coelho et al. 2010)

Participants were asked to consider their thoughts and

feelings in response to the induction that they received (i.e.,

imagining the situation and writing the sentence; see Pro-

cedure), and to rate the following seven items: anxiety,

guilt, likelihood of weight gain, extent to which they feel

fatter, how much they desired to eat a high-caloric food, the

extent to which imagining the situation and/or writing the

sentence was morally wrong, and the extent to which they

wanted to reduce the effects of imagining the situation/

writing the sentence. Participants rated these items on a

scale of 0–100 (with 0 being ‘not at all’, and 100 being

‘completely’), and their answers were summed to create a

total score, and divided by 7 to create an average. The

obtained Cronbach’s alpha for this measure was .71. Par-

ticipants also provided an estimation of their current weight

on this questionnaire.

Thought-Shape Fusion Scale, Trait (Trait TSF scale;

Shafran et al. 1999)

The TSF scale is a 34-item questionnaire which can be

used to assess the general tendency to experience thought-

shape fusion. A total score can be calculated from the two

subsections in this scale—the first 17 items provide a

measure of TSF concept-related domains in TSF (i.e.,
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likelihood, moral and feeling aspects), while the last 17

items provide a measure of TSF interpretation-related

questions (i.e., participants’ interpretations of what it

means to think about eating fattening foods). The obtained

Cronhbach’s alpha for this measure was .93. This ques-

tionnaire was translated into Dutch, and back-translated

into English to ensure accuracy of the translated version.

Value of Dieting (Coelho et al. 2008b)

A 6-item measure to assess participants’ self-reported

value of dieting was provided. Participants rated the extent

to which they found the following items important: losing

weight, dieting, devoting efforts to eating less, maintaining

a diet while others around them are eating unhealthy foods,

being thin, and overcoming urges to eat unhealthy foods.

Participants rated each item on an 11-point Likert scale,

and ratings were summed to create a total score, with

higher scores indicated a higher value assigned to dieting

(possible range: 6–66). The obtained Cronbach’s alpha for

this measure was .87.

Procedure

Participants were recruited for a study which was pur-

portedly pilot testing new measures in personality research.

This cover story was used in order to prevent demand

characteristics that may have arisen if participants were

aware of the full purpose of the study. Scheduling of the

experimental session took place via e-mail. During

scheduling, participants were requested to provide some

demographic information, including their height and

weight (embedded among other, irrelevant questions about

their native language, and their employment or program of

study), to obtain a self-reported weight prior to the

experimental manipulations while avoiding to prime par-

ticipants with weight-related concerns at the beginning of

the experimental session. Upon arrival for the session,

participants signed an informed consent and were then

provided with the PANAS and rated their current mood.

The experimenter then asked participants to imagine one of

two situations, depending on which condition to which they

had been randomly assigned. The description of the con-

ditions is below.

Thought-Shape Fusion Induction

Following the procedure employed in previous inductions

of TSF (e.g., Coelho et al. 2008a; Radomsky et al. 2002;

Shafran et al. 1999), participants were asked to think about

food(s) that they considered to be particularly fattening or

high in calories, and to imagine in vivid detail that they

were eating large quantities of this food. During this

imagination procedure, participants were prompted by the

experimenter to imagine the sensory qualities of this act

(i.e., the appearance, smell, and taste of the food). Partic-

ipants were then asked to write down the sentence ‘‘I am

eating ________’’ (inserting the name of the food(s) they

were imagining).

Control Induction

Following the control induction used by Coelho et al.

(2008a), participants were asked to think about a book that

they had read or a movie that they had seen recently, and

were asked to imagine in vivid detail chatting about this

book or movie with a friend or acquaintance. 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).

The induction script was read by the experimenter to

each participant, and lasted approximately 30 s, prior to

asking the participants to write down the appropriate sen-

tence. Upon completing the induction, participants were

asked to complete the State TSF questionnaire, and were

asked to estimate their current weight. Subsequently, par-

ticipants were provided with the PANAS again, and were

asked to rate their current mood. Participants were then

given an opportunity to try to neutralize or negate the

effects of the sentence that they had written, and were

prompted by the experimenter that if they felt inclined,

they could cross out the sentence, or write down another

sentence (as examples as neutralizing behavior). The

experimenter took note of whether participants chose to

neutralize. Finally, participants were provided with the

Restraint Scale, Value of Dieting questionnaire, and the

Trait TSF Scale. Participants were also asked to report

whether they were currently dieting to lose weight, and

whether they had any weight-related goals for the next

month [four response options were given: lose weight,

maintain weight, gain weight, or no weight-related goals,

following the approach taken by Bagozzi and Edwards

(2000)]. Upon completion of the questionnaires, partici-

pants’ height and weight were taken. All procedures were

approved by the departmental ethical committee of the

Department of Psychology and Neuroscience at Maastricht

University.

Results

Participant Characteristics

Participants were between 18 and 41 years of age

(M = 21.8, SD = 4.3). The mean age of overweight par-

ticipants was somewhat older (M = 22.6, SD = 5.8) than
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that of normal-weight participants (M = 21.0, SD = 2.3),

and Levene’s test of homogeneity of variance demon-

strated that there was unequal variance across the groups,

F1,58 = 4.82, P = .032. However, an ANOVA performed

on a log transform of age (to correct for the unequal var-

iance across groups) demonstrated that this difference in

age across overweight and normal-weight groups did not

reach statistical significance, F1,58 = 2.77, P = .102, par-

tial g2 = .046.

Overweight participants reported higher levels of dietary

restraint (M = 15.57, SD = 2.97) than did normal-weight

participants (M = 12.28, SD = 4.05), F1,58 = 12.55,

P \ .001, partial g2 = .178. Moreover, dietary restraint

and BMI were highly correlated (r = .525, P \ .001),

suggesting that overweight status should be adjusted for

potential confounders such as dietary restraint (see e.g.,

Provencher et al. 2005)1. Therefore, dietary restraint was

entered as a covariate for all analyses which included

weight status as an independent variable, as in previous

research comparing overweight with normal-weight indi-

viduals (e.g., Temple et al. 2008).

Manipulation Check

In order to ensure that the control induction was an

appropriate neutral control and did not influence affect,

participants’ responses on the positive and negative sub-

scales of the PANAS were analyzed using a repeated-

measures ANOVA with induction condition entered as the

independent variable, and pre- and post-induction scores on

the positive and negative affect subscales entered as

within-subjects variables. There was a significant interac-

tion between time and induction condition on positive

affect, F1,56 = 10.69, P B .001, partial g2 = .160. T tests

indicated that participants in the TSF condition reported

significantly less positive affect post-induction (M = 26.4,

SD = 6.1) compared to pre-induction (M = 29.5,

SD = 5.05, t30 = 6.19, P B .001). In contrast, for indi-

viduals who received the control induction, there were no

significant differences in positive affect pre-induction

(M = 28.5, SD = 6.5) versus post-induction (M = 28.1,

SD = 6.7), t28 = .65, P = .520. There were no significant

effects of induction condition on negative affect across

time, F1,56 = .159, P [ .05, partial g2 = .003.

Trait TSF

An ANCOVA was conducted on trait TSF scores, with

dietary restraint entered as a covariate. Total trait TSF

scores were subjected to a square root transform to address

violations of homogeneity of variance and normality.

Dietary restraint had a significant effect on trait TSF

scores, F1,54 = 40.54, P B .001, partial g2 = .429. A sig-

nificant main effect of condition emerged [F1,54 = 8.20,

P B .01, partial g2 = .132], with individuals in the TSF

induction condition reporting significantly higher trait TSF

scores than those in the control condition. There were no

main effects of weight status on trait TSF scores,

F1,54 = .14, P [ .05, partial g2 = .003; however, there

was a significant interaction between condition and weight

status, F1,54 = 5.82, P B .05, partial g2 = .097. Neuman-

Keuls post-hoc analyses demonstrated that the normal-

weight group exposed to the control induction had lower

trait TSF scores than did all other groups (P \ .01; see

Fig. 1).

State TSF

An ANCOVA was conducted in order to assess the ‘state’

experience of TSF, with dietary restraint entered as a

covariate. To correct for violations of the assumptions of

the ANOVA (homogeneity of variance and normality), the

data were subjected to a square root transformation. There

was a trend towards a significant effect of dietary restraint

on state TSF scores, F1,55 = 3.65, P B .065, partial

g2 = .062. There was a significant main effect of induction

condition [F(1,55) = 14.57, P B .001, partial g2 = .209],

with participants in the TSF induction condition reporting

1 Dietary restraint and BMI are interrelated factors, with many

studies reporting that individuals with high dietary restraint have

higher BMI than do those low in dietary restraint (see e.g., Trottier

et al. 2005). Dietary restraint, which assesses both concern with

dieting and weight fluctuations, could in part account for failures in

maintaining normalized eating, and subsequent differences between

overweight and normal-weight individuals. However, there are further

differences between overweight and normal-weight individuals that

can potentially account for differences in eating behavior, which

include motivation to eat (Temple et al. 2008), attention to food (Nijs

et al. 2010) and social adversity (Salvy et al. 2011).

Fig. 1 Mean trait TSF scores (with standard error) in normal-weight

(n = 32) and overweight (n = 28) participants across the experi-

mental conditions
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higher state TSF than those who received a control

induction. A significant main effect of weight status also

emerged [F(1,55) = 4.13, P B .05, partial g2 = .070], in

which normal-weight participants reported higher levels of

state TSF than did overweight participants. These main

effects were qualified by a significant interaction between

the independent variables [F(1,55) = 4.19, P B .05, partial

g2 = .071]. Neuman-Keuls post-hoc tests indicated that

normal-weight individuals in the TSF induction condition

reported higher state TSF than did all other groups

(P \ .05; see Table 1). No other significant differences

between groups emerged.

As another indication of whether participants were

experiencing state TSF, and overestimating their current

weight after TSF induction, the difference was calculated

between participants’ self-reported weight on the state TSF

questionnaire and their self-reported weight which was

obtained at the time of scheduling the experiment. An

ANCOVA was subsequently conducted on this difference

score (controlling for dietary restraint). There were no main

effects of either induction condition [F(1,52) = .68, P [ .05,

partial g2 = .013] or weight status [F(1,52) = 2.27, P [ .05,

partial g2 = .042] on the difference score, nor was there a

significant interaction (F(1,52) = .79, P [ .05, partial

g2 = .015). On average, regardless of experimental condi-

tion, participants reported a slightly higher weight during the

experimental session than that which they reported prior to

the experiment (Mdifference = .75 kg, SD = 1.4).

Value of Dieting

An ANCOVA was conducted on value of dieting scores,

with weight status and condition entered as independent

variables, and dietary restraint entered as a covariate. There

was a significant effect of dietary restraint on value of

dieting, F1,55 = 29.35, P B .001, partial g2 = .348. There

were no significant main effects of either condition

[F(1,55) = 1.69, P [ .05, partial g2 = .030] or weight status

[F(1,55) = .70, P [ .05, partial g2 = .013] on self-reported

value of dieting. However, there was a significant inter-

action between these two variables, F(1,55) = 4.78,

P B .05, partial g2 = .080. Neuman-Keuls post-hoc

analyses demonstrated that the normal-weight individuals

who received the control induction reported valuing dieting

significantly less than did individuals in all other groups

(P \ .05; see Table 1).

Neutralization

There were no statistically significant differences in neu-

tralization behavior between the TSF induction (6.5%

neutralized) and the control induction (0% neutralized;

P = .263, Fisher’s Exact Test).

Discussion

The lack of response of overweight women exposed to a

TSF induction (relative to a control induction) went against

the initial hypothesis that overweight individuals would be

more susceptible to TSF. There was some partial support

for the fact that overweight individuals in a neutral state are

more susceptible to TSF than are normal-weight individ-

uals, as they reported higher trait TSF scores (regardless of

their experimental condition) than did normal-weight

individuals in the control condition. However, this differ-

ence did not emerge for the state TSF scores. Ceiling

effects are unlikely to account for this lack of response,

given that the mean TSF scores of overweight individuals

were well below the possible maximum of 100. The initial

hypothesis that overweight individuals would be more

susceptible to TSF inductions than would normal-weight

individuals was partially based on the findings of O’Connor

and Dowrick (1987), who reported more food- and weight-

related distortions in overweight individuals compared to

normal-weight individuals. However, the current study was

focused on investigating one specific type of food-/weight-

related distortion (namely, TSF), as opposed to the range of

cognitions and distortions assessed by O’Connor and

Dowrick.

In fact, the results demonstrated normal-weight women

were more susceptible to a TSF induction than were

overweight women. This was demonstrated in both the

state and trait TSF scores, with normal-weight (but not

Table 1 Mean values (with standard deviation) on state TSF and

value of dieting across groups: normal-weight individuals who

received the control induction (n = 15) or TSF induction (n = 17),

and overweight individuals who received the control induction

(n = 14) or TSF induction (n = 14)

Normal-Weight Overweight

Control induction TSF induction Control induction TSF induction

State TSF average 7.5 (8.3)a 25.1 (17.0)b 8.2 (6.0)a 13.6 (11.2)a

Value of dieting 27.3 (11.4)a 33.9 (10.2)b 39.4 (8.7)b 37.6 (12.1)b

Means for a variable that differ significantly from one another are indicated by different superscripts
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overweight) women reporting increased TSF after a TSF

induction, compared to a control induction. Furthermore,

exposure to a TSF induction also increased the value nor-

mal-weight women assigned to dieting, suggesting that

thoughts of eating high-caloric foods may trigger dieting or

other changes in eating behaviors in this group. This gen-

eral pattern of results, in which normal-weight (but not

overweight) individuals with weight concerns are more

dissatisfied with their weight after exposure to food-related

cues is consistent with some previous research (Fett et al.

2009). More specifically, Fett and colleagues demonstrated

that looking at foods (without eating them), and focusing

on the thoughts and feelings generated when seeing the

food, decreased body satisfaction in lean (but not over-

weight) restrained eaters. The current study therefore

extends their findings by demonstrating that mere thoughts

about eating fattening food (in the absence of actually

seeing this food) can induce TSF (which includes a feeling

of fatness) in lean but not overweight females.

Fett et al. (2009) are not alone in their discovery that

normal-weight individuals exhibit increased susceptibility

to food-cue exposure relative to overweight individuals.

Normal-weight individuals also have differential ‘‘want-

ing’’ of food after exposure to food-related cues compared

to overweight individuals. Normal-weight individuals (i.e.,

those who maintain their weight below a BMI of 25)

reported decreased wanting for high-caloric food after

exposure to tempting food words, whereas overweight

individuals reported increased wanting (Ouwehand and

Papies 2010). The authors suggest that this differential

wanting may account for (lack of) success in weight

maintenance, as overweight individuals appear to deacti-

vate their dieting-related goals upon exposure to food-

related cues, whereas temptations trigger self-regulation in

normal-weight individuals. The current study provides

partial support for this postulation, given that normal-

weight individuals reported a higher value of dieting after

the TSF induction than the control induction (although

there was not a decrease in the value of dieting of over-

weight individuals). Putting together the current pattern of

findings with those of Ouwehand and Papies 2010, and Fett

et al. (2009), a pattern emerges in which normal-weight

individuals respond to food-related cues with cognitions

associated with eating less (i.e., increased feelings of fat-

ness, body dissatisfaction, and decreased food wanting). In

contrast, overweight individuals appear to respond to food-

related cues with increased wanting for the food, in the

absence of cognitions that may motivate reduced food

consumption of high-caloric foods(such as body dissatis-

faction). Overweight individuals therefore appear to be set

up for continued failure to self-regulate, given the toxic

food environment in which they are constantly confronted

with food-related cues.

Further contributing to differences between normal-

weight and overweight individuals in the current study is

the possibility that weight gain and obesity may be par-

ticularly threatening to normal-weight individuals.

Research has demonstrated that lean individuals are more

likely than are overweight individuals to make consider-

able hypothetical sacrifices (e.g., being divorced, severely

depressed, alcoholic, or living a shorter life) rather than be

obese (Schwartz et al. 2006). Similarly, normal-weight (but

not overweight) individuals are more likely to overestimate

their deviation above their ideal weight (Klesges 1983).

Therefore, perhaps the TSF induction was more threatening

to normal-weight females, and amplified their (mis)esti-

mation of their body weight.

It is important to note that weight-related concerns were

predominant in our sample, with only 2 normal-weight

individuals (6% of the normal-weight sample) reporting no

weight-related goals/dieting behavior. Dietary restraint was

controlled for in the statistical analyses; however, in future

research aimed at determining the factors which increase

susceptibility to cognitive distortions such as TSF, it may

be important to consider the role of weight-related con-

cerns. For example, we did not directly measure partici-

pants’ body image or weight-related perceptions. Young

women who are within a normal-weight range often per-

ceive themselves to be overweight, with some research

indicating that nearly 85% of adolescent girls who classi-

fied themselves as overweight had a BMI under 25 (Prit-

chard et al. 1997). Perhaps it is these normal-weight

individuals who are weight-concerned and overestimate

their degree of overweight who are particularly susceptible

to TSF inductions. Similarly, perhaps overweight individ-

uals who do not have strong weight-related concerns are

less likely to experience cognitive distortions. For example,

Hunt and Rosen (1981) initially predicted that obese indi-

viduals would have more maladaptive cognitions about

food/weight/shape than would normal-weight individuals;

however, they were unable to detect any differences

between groups, and speculated that the fact that their

obese participants were non-dieting may have attenuated

any dysfunctional cognitions. Similarly, Jakatdar et al.

(2006) report that preoccupation with weight was more

associated with body-image distortions than was actual

BMI.

The malleability of normal-weight individuals’ respon-

ses on the trait TSF scale is a novel finding, as previous

research has not demonstrated any main effects of TSF

induction on trait TSF scores (Coelho et al. 2010). This

finding suggests that the normal-weight individuals in the

current study were particularly susceptible to the TSF

induction, to the extent that they overestimated their gen-

eral tendencies towards TSF after thinking about eating

fattening foods (reporting higher scores on the trait TSF
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scale than did normal-weight individuals in the control

induction condition). Although this finding is contrary to

one previous study, few studies have been conducted

investigating the effects of TSF induction, and several of

the other studies did not report analyses on possible

changes in trait TSF scores post-TSF induction (Shafran

et al. 1999) or relative to a control induction (Coelho et al.

2008a). On the one hand, this finding brings into question

whether this measure is truly a ‘trait’ measure, given the

malleability after TSF induction in normal-weight indi-

viduals. On the other hand, exposure to certain types of

inductions can alter individuals’ trait evaluations of

themselves. More specifically, individuals have lower self-

appraisals of their personality traits (e.g., kindness,

friendliness, and considerateness) after a negative mood

induction compared to a positive mood induction (Brown

and Mankowski 1993). Individuals with low self-esteem

appeared to be particularly vulnerable to the effects of a

negative mood induction, reporting lower appraisals of

themselves than did those with high self-esteem.

Further work on the psychometric properties of the trait

measure of TSF is in order to elucidate whether responses

on this questionnaire are malleable based on the state of

participants. Given the findings of Brown and Mankowski

(1993), it also may be that ‘trait’ evaluations of TSF can be

altered by individuals’ mood state or exposure to TSF

inductions. Future research could also address some of the

limitations inherent in the current study, including the

participant sample and the reliance on self-report data. We

selected and classified our sample based on objective

weight and height (normal-weight: BMI [ 18.5 and \25;

overweight: BMI C 25), but did not select for further

characteristics (e.g., current dieting attempts, body diss-

astisfaction, or past weight history). We controlled for

current dietary restraint in our analyses, in an attempt to

tease apart body weight from chronic dieting tendencies, as

research has shown that chronic dieting, as opposed to

body weight per se, may account for many behavioural

differences in food intake and reactivity to food-related

cues (see e.g., Herman and Mack 1975). However, to

investigate the effects of body weight on TSF reactivity

more precisely, it would be advisable to match groups on

relevant factors. It also could provide more insight to select

a pathological sample (e.g., overweight individuals who are

diagnosed with binge-eating disorder), as these individuals

may be more susceptible to TSF inductions and the pos-

sibility of floor effects would therefore be reduced. Finally,

we used self-report questionnaires to assess the value that

participants assign to dieting, to give an indication of

whether TSF inductions may have effects on eating

behavior; however, use of actual behavioral measures (e.g.,

food choice or food intake) would provide further support

for the postulation that the effects of TSF induction may

generalize to eating behavior, as well as affect cognitions.

In conclusion, the current study demonstrates that nor-

mal-weight, but not overweight, females are susceptible to

a TSF induction and report higher state and trait TSF

scores, as well as assign a higher value to dieting, after a

TSF induction as compared to a control induction. There

may be factors that make some individuals more suscep-

tible to TSF inductions, such as the extent to which

thoughts about eating fattening foods and becoming fat(ter)

are threatening to the individual, and the extent to which

these thoughts induce wanting for high-caloric foods. This

research provides further support for the fact that normal-

weight females in the general population can be induced

with TSF, and suggests the importance of further investi-

gating the role of cognitive distortions (such as TSF) on

eating-related behavior and body image.
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Stahre, L., Tärnell, B., Håkanson, C.-E., & Hällström, T. (2007). A

randomized controlled trial of two weight-reducing short-term

group treatment programs for obesity with an 18-month follow-

up. International Journal of Behavioral Medicine, 14, 48–55.

Temple, J. L., Legierski, C. M., Giacomelli, A. M., Salvy, S.-J., &

Epstein, L. H. (2008). Overweight children find food more

reinforcing and consume more energy than do nonoverweight

children. American Journal of Clinical Nutrition, 87,

1121–1127.

Tetley, A., Brunstrom, J., & Griffiths, P. (2009). Individual differ-

ences in food-cue reactivity: The role of BMI and everyday

portion size. Appetite, 52, 614–620.

Trottier, K., Polivy, J., & Herman, C. P. (2005). Effects of exposure to

unrealistic promises about dieting: Are unrealistic promises

about dieting inspirational? International Journal of Eating
Disorders, 37, 142–149.

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and

validation of brief measures of positive and negative affect: The

PANAS scales. Journal of Personality and Social Psychology,
54(6), 1063–1070.

Werrij, M. Q., Jansen, A., Mulkens, S., Elgersma, H. J., Ament, A.

J. H. A., & Hospers, H. (2009). Adding cognitive therapy to

dietetic treatment is associated with less relapse in obesity.

Journal of Psychosomatic Research, 67, 315–324.

Wing, R. R., & Phelan, S. (2005). Long-term weight loss mainte-

nance. American Journal of Clinical Nutrition, 82, 222–225.

Cogn Ther Res (2012) 36:417–425 425

123

http://www.nhlbi.nih.gov/health/public/heart/obesity/wecan/downloads/physician2.pdf
http://www.nhlbi.nih.gov/health/public/heart/obesity/wecan/downloads/physician2.pdf

	Cognitive Distortions in Normal-Weight and Overweight Women: Susceptibility to Thought-Shape Fusion
	Abstract
	Introduction
	Method
	Participants
	Measures
	Positive and Negative Affect Schedule (PANAS; Watson et al. 1988)
	Restraint Scale (Polivy et al. 1988)
	Thought-Shape Fusion Scale, State (State TSF Scale, Coelho et al. 2010)
	Thought-Shape Fusion Scale, Trait (Trait TSF scale; Shafran et al. 1999)
	Value of Dieting (Coelho et al. 2008b)

	Procedure
	Thought-Shape Fusion Induction
	Control Induction


	Results
	Participant Characteristics
	Manipulation Check
	Trait TSF
	State TSF
	Value of Dieting
	Neutralization

	Discussion
	Acknowledgments
	References


