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Abstract

Defects in experiencing disgust may contribute to obesity by allowing for the overconsumption of food. However, the rela-
tionship of disgust proneness and its associated neural locus has yet to be explored in the context of obesity. Thirty-three
participants (17 obese, 16 lean) completed the Disgust Propensity and Sensitivity Scale-Revised and a functional magnetic
resonance imaging paradigm where images from 4 categories (food, contaminates, contaminated food or fixation) were ran-
domly presented. Independent two-sample t-tests revealed significantly lower levels of Disgust Sensitivity for the obese
group (mean score¼14.7) compared with the lean group (mean score¼17.6, P¼0.026). The obese group had less activation
in the right insula than the lean group when viewing contaminated food images. Multiple regression with interaction ana-
lysis revealed one left insula region where the association of Disgust Sensitivity scores with activation differed by group
when viewing contaminated food images. These interaction effects were driven by the negative correlation of Disgust
Sensitivity scores with beta values extracted from the left insula in the obese group (r¼�0.59) compared with a positive cor-
relation in the lean group (r¼0.65). Given these body mass index–dependent differences in Disgust Sensitivity and neural
responsiveness to disgusting food images, it is likely that altered Disgust Sensitivity may contribute to obesity.
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Introduction

Obesity is a growing public health concern with many contribu-
ting factors (Caballero, 2007; Cohen, 2008). Numerous biological,
social and learned factors contribute to feeding behavior,
including initiation and termination of food intake (Berthoud

et al., 2002; Berthoud, 2012). Darwin (2009) initially proposed
that experiencing disgust facilitates food rejection (Darwin,
2009). This idea has been corroborated by Rozin and Fallon
(1987), who assert that even the physical disgust response (e.g.
closing of the nostrils, nausea and gagging) functions to
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terminate eating. Therefore, deficits in the experience of disgust
specifically in relation to food may be one factor that contrib-
utes to obesity.

Increased levels of food-related disgust have been associated
with eating disorders (Davey et al., 1998; Troop et al., 2002). For
example, one study found higher levels of disgust to various
stimuli, especially in response to foods, in anorexia nervosa
(Aharoni and Hertz, 2012). Because anorexia nervosa is charac-
terized by a decreased body mass index (BMI), it is possible that
increased disgust proneness that prevents adaptive eating be-
havior contributes to reduced BMI. Conversely, a recent study
found significantly lower disgust proneness scores in obese
compared with lean individuals (Houben and Havermans, 2012).
These findings may suggest that increased disgust proneness
among individuals with anorexia nervosa may partially account
for lower BMI, whereas decreased disgust proneness among
obese individuals may be associated with higher BMI.

Recent developments in the psychometric assessment of in-
dividual differences in disgust proneness may allow for a more
precise delineation of the role of disgust in obesity. Indeed, the
development of the Disgust Propensity and Sensitivity Scale-
Revised (DPSS-R) allows investigators to distinguish between
two characteristics of disgust proneness: how easily people are
disgusted (propensity) and how unpleasant the experience of
disgust is appraised (sensitivity). The DPSS-R serves as a useful
alternative to the Disgust Scale (Haidt et al., 1994) and the
Disgust and Contamination Sensitivity Questionnaire (Rozin
et al., 1984) in that it does not measure disgust for specific elici-
tors. This is of particular importance for a study examining dif-
ferences in food-related disgust because it limits the possibility
that between-group differences are due to irrelevant elicitors
such as spiders or blood (van Overveld et al., 2006). Given that
the neural basis for potentially altered disgust response in obes-
ity is unclear, utilizing the DPSS-R in conjunction with a food-
related disgust functional magnetic resonance imaging (fMRI)
task is a first step in the exploration of the neurobehavioral dis-
gust response.

Delineation of brain regions associated with disgust re-
sponding may offer important insights into eating behaviors
that contribute to obesity. Insula activation has been associated
with individual differences in disgust proneness when viewing
disgust stimuli (Phillips et al., 1997; Mataix-Cols et al., 2008).
Baumann and colleagues showed greater insula activation to
disgusting images compared with neutral images in normal
weight individuals (Wicker et al., 2003; Wright et al., 2004;
Baumann and Mattingley, 2012). The insula is thought to regu-
late interoceptive awareness and may play a role in satiety
(Craig, 2003, 2009). Viewing images of disgusting foods, in con-
trast with images of non-food items or appetizing foods, elicits
insula activation (Calder et al., 2007). Therefore, it is likely that
the insula actively regulates the disgust response. This pattern
of finding raises the possibility that brain regions associated
with disgust may be underactive among obese individuals, es-
pecially in response to food cues.

Although imaging studies have identified the insula as a pri-
mary region implicated in the disgust response, much remains
unknown about the neural correlates of the disgust response in
obesity. To our knowledge, no studies have examined differ-
ences in brain activation in response to disgusting food-related
images between lean and obese individuals. Thus, we paired
disgusting food-related images with the administration of the
DPSS-R to examine the neurobehavioral correlates of the dis-
gust response specifically in the context of food. We hypothe-
sized that obese individuals compared with lean individuals (i)

will have decreased disgust proneness scores and (ii) exhibit
decreased insula activation during a disgust-probing food-
specific fMRI task.

Methods
Participants

Thirty-three participants (17 obese, 16 lean) who met the follow-
ing eligibility criteria were recruited via e-mail and poster ad-
vertisement: no current medical illness, no past brain trauma,
no use of psychotropic medications and no current or past drug
or alcohol abuse. Height and weight were measured on the ini-
tial screening day and BMI was calculated [BMI¼weight (kg)/
height2 (m)]. Participants with a BMI> 30 were classified as
obese and participants with a BMI< 25 were classified as lean.
Individuals with a BMI of 25–30 were classified as overweight
and excluded from the study.

Study procedures

Each participant completed the DPSS-R before an fMRI task (van
Overveld et al., 2006). The DPSS-R distinguishes between two
characteristics of disgust proneness: how easily people are dis-
gusted (propensity) and how unpleasant the experience of dis-
gust is appraised (sensitivity). Participants rated how often a
statement is true based on a five point Likert ranging from
‘never’ to ‘always’. Example statements include ‘I avoid disgust-
ing things’ (propensity) and ‘When I feel disgusted, I worry that
I might pass out’ (sensitivity). All questionnaires were com-
pleted in the afternoon after a 4-h fast. The study protocol was
approved by the Vanderbilt University Institutional Review
Board and the procedures were in accordance with the guide-
lines of the Helsinki Declaration on human experimentation.

fMRI task

Participants completed a randomized jittered rapid-event-
related fMRI paradigm where images (14 per category) from 4
categories, food (e.g. crackers, cookies), contaminates (e.g. mold,
toilet), contaminated food (e.g. moldy cracker, cookies on a toi-
let seat) or fixation (white crosshairs on black background),
were randomly presented. The fixation cross was used as the
baseline condition. Food, contaminates and contaminated food
images were generally matched for color, intensity and bright-
ness but not for additional visual parameters or complexity.
The order of images was randomized across all trials. The order
of category of image was also randomized to prevent possible
order effects. Participants saw each image only once throughout
the study. Images from the food category consisted of high and
low energy dense foods. These images were not selected to
examine differences in caloric content, but instead selected to
represent the full spectrum of food choices available across sev-
eral diets. The images in the contaminated food category were
created by combining the images from the food category with
the images from the contaminates category. Some of these
images were obtained with a digital camera (e.g. pizza left in a
dumpster) and the other images were created in Photoshop (e.g.
bugs crawling over a filet of salmon). Although the level of dis-
gust elicited by each image was not quantified, the disgust stim-
uli were modeled after examples listed in various disgust
questionnaires and International Affective Picture System
(IAPS) images.

The images were presented for 4 s with an inter-stimulus
interval presentation of a fixation cross jittered between 2 and
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8 s. To enhance the ecological validity of the task, the partici-
pants were instructed to think about whether they would eat
what was presented in each image. All fMRI scans were con-
ducted in the afternoon after a 4-h fast in order to induce a hun-
ger state in participants. Participant hunger was assessed using
a self-report hunger scale that provided a composite hunger
index that included individual questions on current hunger and
time since last meal (Grand, 1968).

fMRI data acquisition

Participants underwent fMRI on a 3T Intera Achieva MRI scan-
ner (Phillips Medical Systems, Andover, MA). In each 270 s func-
tional run, 28 field echo EPI (128 dynamics, 4.50 mm slice
thickness with 0.45 mm gap, 2 s repetition time, 34 ms echo
time, 79� flip angle, field of view¼ 240, matrix¼ 80� 78) scans
were acquired.

Analyses of normality

Normality was determined by calculating the Fisher Z score
(skewness/standard error of skewness). The data were normally
distributed if jFisher Zj< 2.58 (P¼ 0.01). Pearson’s correlations
were used for normally distributed data and Spearman’s Rho
correlations were used for non-normally distributed data. One
subject was labeled as an outlier and excluded from the dataset
because extracted beta values were greater than five standard
deviations from the mean (mean¼�2.45, s.d.¼ 9.75, outlier beta
value¼�56.6).

Self-reported data analysis

Scale score differences between the two groups were conducted
using independent t-tests. Statistical significance of the be-
tween-group differences was determined at P� 0.05.

fMRI data analysis

Data were analyzed using SPM8 (Wellcome Department of
Cognitive Neuroscience, London) utilizing the General Linear
Model and a random effects analysis. The functional data were
slice-time corrected using the first slice as the reference slice
and then motion corrected by being spatially aligned to their
mean functional image. Images were stereotactically normal-
ized to the SPM EPI template (Montreal Neurological Institute)
and then smoothed with a full-width half maximum 8-mm
Gaussian Kernel.

All conditions (i.e. food, contaminates, contaminated foods)
were modeled by group (i.e. obese, lean) in a full-factorial model
in SPM8. This method allows for the calculation of all possible
contrasts of interests (e.g. lean>obese: food, lean>obese: con-
taminates, lean>obese: contaminated food, obese> lean: food,
obese> lean: contaminates, obese> lean: contaminated foods,
lean>obese: contaminated food> contaminatesþ food,
obese> lean: contaminated food> contaminatesþ food). All
contrasts displaying significant results were calculated, re-
ported and discussed in future sections of this article.

Regions of interest analysis was restricted to bilateral insula.
The insula mask was created using WFUpickatlas. We used the
AFNI-based Alphasim program to run a Monte Carlo simulation
to determine the extent threshold and voxel cluster size for un-
corrected P values to generate a family wise error corrected
P� 0.05 for our bilateral insula mask. The extent threshold clus-
ter size for voxel-level P values of P� 0.05 and P� 0.01 were 74
and 35 voxels, respectively.

fMRI regression analysis

Our primary fMRI regression analysis was used to examine
the association of the behavioral measure of disgust with the
disgust-based fMRI task. We used the multiple regression mod-
ule in SPM8 to examine the association of Disgust Sensitivity
scores with BOLD activation elicited from viewing each image
condition (food, contaminate, contaminated food). In order to
control for the effect of group (lean vs obese), group was mod-
eled as a condition of no effect in our primary regression model.
A subsequent regression model—with the addition of an inter-
action term of Disgust Sensitivity scores with group—was cre-
ated to determine where the association of Disgust Sensitivity
scores with BOLD activation elicited from viewing each image
condition differed between the lean and obese groups. A cor-
rected P value of 0.05 was achieved at a voxel level P� 0.01 and
extent threshold voxel cluster size of 35. Beta values were ex-
tracted from (region of interest) ROIs utilizing REX. SPSS was
used to examine group-level correlations of Disgust Sensitivity
scores with extracted beta values.

Results
Demographics

Mean (min, max) BMIs of the lean and obese groups were 21.5
(19.1, 23.7) and 36.4 (30.0, 45.6), respectively. Groups were
equivalent on sex (lean men¼ 7, women¼ 9; obese men¼ 7,
women¼ 10) and age (lean¼ 25.2, obese¼ 27.7) (Table 1). BMI
and age were normally distributed (jFisher Zj< 2.58).

Behavioral

Hunger scores, Disgust Sensitivity scores and Disgust
Propensity scores were normally distributed (jFisher Zj< 2.58).
Groups did not differ on the hunger index (P¼ 0.26; mean lean
score¼ 19.33, 25 percentile¼ 16.56, 75 percentile¼ 22.69; mean
obese score¼ 18.28, 25 percentile¼ 14.56, 75 percentile¼ 20.19).
The obese groups demonstrated statistically significant lower
levels of Disgust Sensitivity (mean score¼ 14.7, s.d.¼ 3.7,
min¼ 8, max¼ 22) than the lean group (mean score¼ 17.6,
s.d.¼ 3.7, min¼ 12, max¼ 26; P¼ 0.026). However, there was no
statistically significant difference between the groups in
Disgust Propensity (mean obese score¼ 20.9, s.d.¼ 4.9, min¼ 12,
max¼ 32; mean lean score¼ 21.0, s.d.¼ 3.1, min¼ 16, max¼ 26;
P¼ 0.906) (Table 2).

Neural activation

Between groups a priori bilateral insula analysis in SPM8 re-
vealed one cluster in the right anterior insula where obese indi-
viduals had less BOLD activation than lean individuals when
viewing contaminated food images (lean>obese: contaminated
food>baseline) (Figure 1). No significant between-group

Table 1. Subject demographics

Group

Lean (n¼ 16) Obese (n¼ 17) P value

Male/female (n) 7/9 7/10 0.384 (v2)
Mean (min, max) Mean (min, max)

Age 25.2 (20, 32) 27.7 (21, 35) 0.077
BMI 21.5 (19.1, 23.7) 36.4 (30.0, 45.6) <0.001

BOLD¼ P<0.05.
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differences were observed for any other contrast (e.g.
obese> lean: food>baseline, lean>obese: contaminate>base-
line, lean>obese: food>baseline).

We next examined the association of Disgust Sensitivity
scores with BOLD activation while viewing images from each
condition (i.e. food, contaminate and contaminated food).
Multiple regression analysis revealed several bilateral insula
regions where Disgust Sensitivity scores were positively cor-
related with BOLD activation for each condition (Table 3).
There was considerable overlap in BOLD activation across all
three conditions. Notably, all right posterior BOLD activation
was restricted to the contaminant and contaminated food
conditions. All regions with positive associations are dis-
played on a single subject brain and color coded by condition
(Figure 2). There were no negative associations of Disgust
Sensitivity scores with BOLD activation in any condition.

Finally, we determined where the association of Disgust
Sensitivity scores with BOLD activation elicited from viewing
each image condition differed between the lean and obese
groups. Multiple regression with interaction analysis revealed
one left insula region where the association of Disgust

Sensitivity scores with BOLD activation differed by group
when viewing contaminated food images (Figure 3). This effect
was not present for the food or contaminant condition. To de-
termine if the level of Disgust Sensitivity scores was associ-
ated with insula activation, we examined the group-level
correlations of Disgust Sensitivity scores with beta values ex-
tracted from the significant left insula region. This analysis re-
vealed a negative correlation of Disgust Sensitivity scores with
beta values in the obese group (r¼�0.59) and a positive correl-
ation of Disgust Sensitivity scores with beta values in the lean
group (r¼ 0.65, difference: Z¼ 3.77, P< 0.001) (Figure 4). BMI
was not correlated with Disgust Sensitivity scores or extracted
beta values, and therefore no mediation analysis was
necessary.

Discussion

This study identified differences in disgust proneness and
associated neural substrates between obese and lean individ-
uals. Although lean and obese individuals did not significantly
differ in how easily they are prone to experiencing disgust
(propensity), obese individuals were less likely to appraise the
experience of disgust as negative (sensitivity). The finding that
obese individuals have lower Disgust Sensitivity scores further
supports the possibility that a diminished disgust response
may be one factor associated with obesity. Our findings are
consistent with the notion that the experience of the disgust
response and an associated negative appraisal are factors ne-
cessary to inhibit the drive for overconsumption. Although in-
dividuals with higher levels of disgust (e.g. individuals with
anorexia nervosa) over-inhibit their drive to eat, it is possible

Table 2. Disgust Propensity and Sensitivity Scale-Revised scores

Group

Lean (n¼ 16) Obese (n¼ 17) P value
Mean (min, max) Mean (min, max)

Disgust Sensitivity Score 17.6 (12, 26) 14.7 (8, 22) 0.026
Disgust Propensity Score 21.0 (16, 26) 20.9 (12, 32) 0.906

Fig. 1. Insula activation is lower in obese subjects when viewing contaminated foods. Note: Color bar represents T values for activated voxel group at statistical thresh-

old of P<0.05 and extent threshold¼ 74 voxels for corrected family wise error (P<0.05).
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that individuals with lower levels of disgust (e.g. obese individ-
uals) may have a reduced ability to inhibit their drive to eat. In
other words, obese and lean individuals may recognize that
they are consuming excess calories (Disgust Propensity) but
obese individuals experience diminished negative appraisal
(Disgust Sensitivity), which may contribute to their failure to
reduce caloric consumption.

As hypothesized, the insula had decreased activation in the
obese group as compared with the lean group when viewing
contaminated food images. This is, to our knowledge, the first
identification of reduced insula activation to disgust stimuli in
obese relative to lean individuals. This difference in insula acti-
vation was restricted to the right hemisphere, suggesting that
the left insula may be less sensitive to contaminated food stim-
uli. Alternatively, if the observed findings are a consequence of
obesity rather than a risk factor for it, the left insula may be re-
sistant to the effects of obesity. Decreased insula activation was
only observed when viewing contaminated foods, and not
when viewing food or contaminant alone, suggesting that dif-
ferences in disgust responses for lean vs obese individuals are
specific to the interaction of food and contaminant. These find-
ings raise the possibility that lower Disgust Sensitivity and
reduced insula activation may contribute to the tendency to
overeat among obese individuals.

The regression analysis revealed several overlapping areas
within the insula with a positive association of Disgust
Sensitivity scores with BOLD activation while viewing images
from each category (food, contaminant, contaminated food).
The majority of overlap was found in bilateral anterior insula, a
region commonly associated with object valence (Britton et al.,
2006; Viinikainen et al., 2010). Therefore, it is possible that the
positive association of Disgust Sensitivity scores with BOLD ac-
tivation within this sub-region of the anterior insula is driven
by the need to assign a positive or negative valence to a viewed
image. This is especially likely considering the rapid-event-
related design of the experiment. When rapidly viewing and
appraising whether one would eat various images of food, con-
taminant and contaminated foods, one must quickly discern
whether a food item is edible or contaminated. This concept
may be translated to animal foraging behavior, where an animal
needs to identify fresh and edible items from rotting or poison-
ous items.

The regression analysis also revealed some distinct areas
within the insula with a positive association of Disgust
Sensitivity scores with BOLD activation while viewing images
from the contaminant and contaminated food categories.
Although one area of activation associated with contaminated
food images was only slightly posterior to the primary anterior
insula region, an area of activation associated with contamin-
ant images was located in the far posterior insula. This suggests
that the insula may be organized as a gradient, where the va-
lence of food-related items is processed in the anterior insula
and the valence of pure contaminants is processed in the pos-
terior insula. Further studies are necessary to fully understand
the anterior–posterior organization of the insula in terms of va-
lence processing.

The interaction analysis revealed one area of activation
within the anterior left insula where the association of Disgust
Sensitivity scores with BOLD activation while viewing contami-
nated food images differed by group. Within this area of activa-
tion, there was a positive association of Disgust Sensitivity
scores with BOLD activation in the lean group, whereas there
was a negative association of Disgust Sensitivity scores with
BOLD activation within the obese group. This finding suggests
that there is a functional dissociation between self-report of dis-
gust sensitivity (Disgust Sensitivity scores) and neural activa-
tion (extracted beta values) in obese individuals. In a typical
excitatory neurobehavioral system, neural activation should in-
crease as measurable behavior increases. In this context, this
system remains intact in the lean group, but is disrupted in the
obese group. This observed uncoupling of disgust-related be-
havior and neural activation among obese individuals may re-
flect a fundamental dysregulation in a disgust system that may
help mediate appropriate eating behavior.

The behavioral result of dysregulation in the disgust system
has been demonstrated in a previous study showing that lower
measures for core and contamination disgust predict a greater
likelihood of eating high calorie food (Houben and Havermans,
2012). Via this mechanism, lower disgust in obesity might lead
to a greater probability of ingesting higher calorie foods, which
are associated with obesity. Lower behavioral disgust, paired
with a negative association of disgust scores with neural activa-
tion in disgust regions, may lead to increased food intake and
subsequent weight gain. A reduced disgust response may
slightly extend the extent to which obese individuals will con-
sume food. This may present as an increase in the total calories
consumed in one meal or as the frequency an individual will
consume a high calorie food over a low calorie food (Houben
and Havermans, 2012). This can be directly contrasted with in-
dividuals with anorexia nervosa—with higher levels of dis-
gust—who are less likely to consume excess calories over an
extended timeframe (Hadigan et al., 2000).

Barrett and Simmons (2015) propose that the anterior insula
is one region within an overall interoceptive network respon-
sible for a unified homeostatic and allostatic response. This net-
work uses expectations about the world based on past
experiences to estimate the body’s upcoming metabolic needs.
In this context, any disruption in this system—such as an
underactive disgust response—might potentially lead to an im-
balance of the predicted need of metabolic resources and
slightly bias the individual to choose higher calorie foods. Over
the long term, this chronic imbalance may lead to continual in-
take of excess calories and associated increase in BMI.

There were several limitations to the study. Although strat-
ifying the groups into lean (BMI< 25) and obese (BMI> 30) allows
for stronger between-group comparisons, the addition of an

Table 3. Positive association of Disgust Sensitivity scores with acti-
vation while viewing food, contaminate and contaminant food
images

Region No. of voxels MNI coordinates

x y z

Food
Left insula 144 �34 24 0
Right insula 36 32 16 4

Contaminate
Left insula 73 �44 16 0
Right insula 135 38 6 14
Right insula 39 32 �20 22
Right insula 62 46 22 �6

Contaminated food
Left insula 48 �38 22 0
Right insula 45 42 �10 �10
Right insula 71 38 28 6

MNI, Montreal Neurological Institute.
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overweight group (BMI¼ 25–30) may yield insight into the differ-
ences in disgust response during the transition from a lean BMI
to an obese BMI. Because correlative findings do not reveal
causative factors, a prospective study would be critical to deter-
mine if these differences were the cause or the consequence of
obesity. Next, we did not quantify the level of disgust elicited by
each image. However, the disgust stimuli were modeled after
examples listed in various disgust questionnaires and IAPS
images. Furthermore, it seems unlikely that individuals become

obese by eating contaminated foods. Instead, the stimuli used
in the study were designed to elicit a general disgust response
and a food-specific disgust response. Finally, we did not screen
individuals for specific dietary restrictions or guidelines (e.g.
gluten-intolerance, veganism), allowing for the potential for in-
dividual brain changes inconsistent with those of a typical
omnivore.

Our results are inconsistent with those reported by Houben
et al., showing that obese individuals have lower Disgust

Fig. 3. Activation for the interaction of group (lean vs obese) and Disgust Sensitivity scores when viewing contaminated foods. Note: Color bar represents T values for

activated voxel group at statistical threshold of P<0.01 and extent threshold¼35 voxels for corrected family wise error (P<0.01).

Fig. 2. Positive association of Disgust Sensitivity scores with activation while viewing food, contaminant and contaminated food images. Note: Activated voxel group at

statistical threshold of P<0.01 and extent threshold¼35 voxels for corrected family wise error (P<0.01).
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Proneness, as measured by the Disgust Scale-Revised (Houben
and Havermans, 2012). We observed that obese individuals
have Disgust Propensity scores equivalent to lean individuals,
but have decreased Disgust Sensitivity scores when compared
with lean individuals. We believe that methodological
differences may have accounted for the divergent findings—
specifically the use of different disgust scales and differences in
the BMI of the lean and obese groups. The Disgust Scale-Revised
measures only disgust proneness and does not differentiate be-
tween two components of disgust proneness (propensity and
sensitivity). In addition, Houben et al. divided their sample into
low BMI (defined as 1 s.d. below the mean BMI) and high BMI
(defined as 1 s.d. above the mean BMI). Their low BMI group con-
sisted of individuals with a BMI range of 13.86–18.73 and their
high BMI group consisted of individuals with a BMI range of
28.79–38.96. Therefore, their low BMI group was composed of a
mix of underweight individuals (as defined by BMI< 18) or indi-
viduals with BMIs that fall in the low range of healthy weight
(BMI¼ 18–24.9). It is not possible to distinguish whether the re-
ported between-group differences for disgust proneness are
influenced by the underweight nature of the low BMI group,
or if they reflect a difference between lean and obese
individuals.

Our results do not exhibit the commonly observed increase
in neural activation in obese individuals when viewing food
cues (Davids et al., 2009; Dimitropoulos et al., 2012; Martens et al.,
2013). This is likely due to our unique task designed to examine
the effects of altered disgust rather than altered activation in re-
sponse to food cues. We did not attempt to stratify the food
cues into images of high- and low-calorie foods, and this poten-
tially accounts for the failure to elicit significant differences in
food-related activation between the lean and obese groups.
Furthermore, the disgust cues and food-related disgust cues
were interleaved with the food cues. Because the task was
rapid-event-related, it is possible that the intermixed disgust
cues had a lingering effect that may have impacted any group
differences in food-related neural activation. A future study
using both a rapid-event-related design with disgust cues and a
block design with only food cues could allow us to address this
limitation.

Examination of differences in Disgust Sensitivity and associ-
ated neural substrates in this study supports the notion that a
reduced disgust response may contribute to obesity. This study
offers a dimensional complement to previous studies showing
that individuals with anorexia nervosa have significantly

elevated disgust response, specifically to food-related items, as
compared with controls (Troop et al., 2002; Aharoni and Hertz,
2012). That is, although individuals with anorexia nervosa have
a heightened food disgust response, obese individuals have a di-
minished food disgust response (anorexic> lean>obese).
Because this diminished disgust response was observed at both
the level of personality and at the level of neural responses, it
might be possible that a decreased disgust response could en-
courage overeating. In the context of obesity, the disgust re-
sponse may be a potential target for intervention.
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