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Abstract

Eating disorders (ED) are prevalent mental illnesses composed mainly of anorexia nervosa, bulimia nervosa and binge eating
disorders. Anxiety disorders are another set of mental illnesses, with phobic disorder (PD) being the most prevalent disorder.
ED and PD are highly comorbid. The aim of this study is to assess, in 131 individuals attending an outpatient clinic for dif-
ferent health issues, the level of fear related to situations generating avoidance such as in social anxiety and specific phobias
according to the fear questionnaire (FQ), the level of disgust according to the disgust scale (DS-R) and the vulnerability
towards ED according to the SCOFF scale to demonstrate that high levels of both fear and disgust increase the vulnerability
towards ED. The study demonstrated that the level of disgust increased when fear increases (r=0.377, p <0.001 for the first
part of the FQ; r=0.225, p=0.01 for the second part of the FQ). Moreover, individuals with vulnerability towards having
an ED presented a higher level of disgust than individuals without this vulnerability (p =0.009). Furthermore, individuals
with vulnerability towards ED have a higher level of anxiety related to PD subtypes (p =0.008 for agoraphobia; p=0.001
for injection/blood phobia) as well as to social anxiety (p =0.01), independently from having a depressive or another anxiety
disorder. In the multivariate analysis, a history of psychiatric consultation has been the only significantly different parameter
between individuals with or without vulnerability towards ED (p =0.0439). Accordingly, fear and disgust are negative emo-
tions that seem to be clinically associated which better explains the comorbidity of ED with PD.

Level of evidence Level III. Evidence obtained from well-designed cohort or case—control analytic studies, preferably from
more than one center or research group.
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Introduction and anxiety disorders are their frequent co-occurrence. The

comorbidity between ED and anxiety disorders is around

Eating disorders (ED) are chronic psychiatric illnesses com-
posed mainly of anorexia nervosa (AN), bulimia nervosa
(BN) and binge eating disorders (BED), with a worldwide
point prevalence ranging from 0.01 to 4.45% [22]. Among
anxiety disorders, phobic disorders (PD) are the most com-
mon with a lifetime prevalence as high as 13.8% [4]. One
of the challenges encountered in the treatment of eating

< Rami Bou Khalil
ramiboukhalil @hotmail.com

1" Hotel Dieu de France, A. Naccache boulevard, Achrafieh,
P.O. Box 166830, Beirut, Lebanon
Saint Joseph University, Beirut, Lebanon

Institute for Global Health and Development, Queen
Margaret University, Edinburgh, UK

65% [32]. Of these anxiety disorders, social anxiety disor-
der and specific phobias are the most frequently diagnosed
disorders (44%) [32].

Disgust is a basic emotion that is evoked by stimuli
which possess particular features that connote disease. In
this sense, typical disgust elicitors are spoiled food, poor
hygiene, and contact with ill or dead organisms. With the
human evolution, more abstract solicitors of the disgust feel-
ing have become identified such as “moral disgust” [37].
Elevated externally directed disgust has been identified as
a contributing factor to the development of several mental
disorders including anxiety disorders and obsessive—com-
pulsive disorder [7, 28].

In their critical review, Cisler et al. suggested that fear
and disgust are involved in the emotional response in some
phobic disorders (PD) including blood-injection-injury
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phobia and spider phobia, and in contamination-related
obsessive—compulsive disorder [11]. In specific phobias
such as blood/injection and spider phobias, disgust seems
to contribute to the etiology and maintenance of the disorder
along with fear and anxiety [10].

Previous studies have tried to elicit the relation between
ED and disgust and have suggested the role of disgust in the
development and maintenance of AN [16, 20]. In a larger
group of 124 patients, (32 patients with AN and 62 con-
trols), Aharoni and Hertz showed that there is an elevated
overall disgust sensitivity and an elevated sensitivity in most
disgust domains in patients with AN compared to controls
[1]. A recent study including 591 women also showed that
patients with AN or BN experience higher levels of self-
disgust compared to controls. Experience of self-disgust
was itself associated with disgust sensitivity and anxiety [6].
Furthermore, ED are characterized by the presence of sev-
eral phobic behaviors that are motivated by disgust and fear.
Swallowing phobia is characterized by fear of choking on
having consumed food, liquids or tablets [34]. “Emetopho-
bia” or specific phobia of vomiting has also been described
as one of the reasons behind reducing alimentary intake in
patients that manifest clinical signs and symptoms of AN
[36]. Finally, the concept of “fat phobia” or fear of gaining
weight, which is an essential component in the diagnosis of
AN according to all classifications, has been a subject of
many controversies. In a meta-analysis evaluating literature
about non-fat-phobic (NFP) AN, authors found that NFP-AN
can be differentiated from conventional AN by milder levels
of eating pathology [5]. However, data are still insufficient to
clarify the relation between these two groups of patients and
that further studies are necessary to find an evidence for the
diagnostic validity for NFP-AN [5]. In sum, AN can be seen
as a disorder that manifests with an increased need of control
and perfectionism as well as a high level of emotional dis-
tress and self-dissatisfaction [9]. In the actual classification,
whether the ED is accompanied with “fat phobia” will only
change the ED subcategory from AN to an unspecified ED
(American Psychiatric Association 2013).

One of the suggested mechanisms implicated in the
pathophysiology of ED is a dysfunction in the insular lobe,
a central component of the brain emotional circuitry. In
several studies, a disturbed activity in the anterior insular
lobe, known to be involved in appetite dysregulation, dis-
turbance of body image and feeling of disgust, was found in
patients with AN [29, 31]. Furthermore, AN and BN tend
to have premorbid traits, such as perfectionism and anxiety
that are related with dysregulation within and/or between
limbic and executive cortico-striatal circuits [23]. At least in
AN, an active HPA axis may contribute in maintaining the
neuroendocrine, emotional and behavioral effects observed.
More specifically, it is suggested that the HPA axis interacts
with limbic structures, including the insular and prefrontal
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cortices, to uphold the changes in interoceptive and emo-
tional awareness seen in AN [8]. Studies have shown that
perception of facial disgust expressions activates the anterior
insula [17]. Furthermore, some studies show that the ante-
rior insula is involved in the coupling between disgust sensa-
tion and some negative emotions generated by the amygdala
such as anger [2], increasing the level of disgust after anger
emotion. On the other hand, insular lobe seems also to be
activated after exposure to a threat and plays a role in deter-
mining the emotional response of individuals in stressful
situations [15].

Accordingly, it can be hypothesized that individuals who
express a heightened level of both disgust and fear feelings
are at a higher risk to develop an ED. Studies evaluating the
relationship of disgust and eating disorders in non-clinical
populations exist [12, 25]. According to these studies, it
seems that disgust, as a negative emotion, influences eating
disorders symptoms through a heightened level of anxiety.
The importance of the selection of a non-clinical popula-
tion resides in the fact that individuals with vulnerability
towards ED may show better coupling of their emotions than
individuals suffering from clinical ED. No studies assess-
ing specifically fear as a negative emotion generating by
avoided situations such as in social anxiety and specific pho-
bias exist. The aim of the current study is to assess the level
of disgust and fear feelings in such situations in individuals
who are at high risk of developing an ED.

Materials and methods
Study design and setting

This is a descriptive, cross-sectional study evaluating the
relationship between the vulnerability towards ED, fear and
disgust emotions in an outpatient setting. The study was car-
ried out at the outpatient clinics of Hotel Dieu de France hos-
pital in Lebanon during the month of June 2017. Approval of
the ethical committee of the hospital was obtained (file reg-
istered under the Reference Number CEHDF 968). Informed
verbal consent was obtained from the participants after a
detailed explanation of the study protocol and objectives
prior to their recruitment.

Sampling

A convenience sample was formed during the study period.
The sample consisted of patients or their accompanist visit-
ing the outpatient clinic of the hospital and who were wait-
ing for their appointment (dermatology, infectious diseases,
ophthalmology, orthopedics, etc.). The physical illnesses
from which suffered the participants were so heterogene-
ous and the setting for recruitment of patients and their
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accompanist was sufficiently neutral as per the presence
or absence of traits of fear and/or disgust. All individuals
who accepted to participate in the study during the study
period were included. Patients who could not understand
and read English or French were assisted. All participants
were given the assessment tools described below and were
asked to answer all the included questions. The third author
of this manuscript was waiting to assist the participants by
answering any question they had regarding the content of
the assessment tool.

Assessment tools and procedure

For every participant included in the study, socio-demo-
graphic parameters were collected (age, gender, marital
status, education and employment). Clinical parameters
were also collected (the presence of a mental illness, past
or present history of psychotropic treatment, history of a
psychologist or a psychiatrist visit). We controlled for the
presence of a mental disorder by asking the patients directly
to self-report whether they have been prescribed a psycho-
tropic drug or whether they have consulted a psychiatrist
or a psychologist in the past. Fear was evaluated using the
Marks and Mathews scale or the fear questionnaire (FQ)
[24]. It is a 24-item questionnaire that consists of simple and
brief questions evaluating the degree of avoidance of specific
situations (first part—17 items: “Fear I"’), the suffering of
the patient (second part—6 items: “Fear II"’), and the level
of discomfort with the phobic behavior (third part—1 item:
“Fear III”), all rated on an eight-point Likert scale. Disgust
was evaluated using the DS-R scale (disgust scale-revised)
[18]. This is a 32-item scale measuring disgust sensitivity
across eight domains (i.e., animals, body products, death,
body envelope violations, food, hygiene, deviant sexual
practices and sympathetic magic). A total score higher than
16 is considered positive. SCOFF questionnaire was used to
assess the risk of developing an ED [26]. The SCOFF ques-
tionnaire is a brief and simple screening instrument compris-
ing five dichotomous questions regarding binge eating, purg-
ing, and body dissatisfaction. The participant is considered
at risk of developing an eating disorder when two or more
of the answers are positive.

Statistical analysis

All analyses were performed using SPSS version 21 and
STATA 13. Descriptive statistics were reported using means
and standard deviations for continuous variables, and pro-
portions for categorical variables. T test was used for the
comparison of age between the subgroups of participants
according to the result of SCOFF score (positive or nega-
tive). Mann—Whitney U test was used for the comparison of
scores between subgroups of participants according to the

result of SCOFF score (positive or negative). X-square and
Fisher’s exact tests were used for the association between
categorical variables. Spearman correlation was used for
the measurement of correlation between the sub-scales of
fear in the whole sample as well as in the subgroups of par-
ticipants according to the result of SCOFF scores (positive
or negative). A p value lower than 0.05 was considered as
statistically significant. Statistically significant associations
were included in a multivariate logistic regression model.
Adjusted odds-ratios (OR,g;) and 95% confidence inter-
vals (95% CI) were reported. Only those with an OR_; not
including the value 1 were considered as significant.

adj

Results
Participants’ characteristics

The sample consisted of 131 participants: 94 females
(71.8%) and 37 males (28.2%). The age range was
13-68 years with an average age of 31.8 years (SD 12.0).
The majority of respondents were single (68.7%), had
university degree (82.7%) and were employed (60.4%).
Eight participants (6.1%) have been treated with psycho-
tropic medications. Thirty-three participants (25.2%) have
already visited a psychologist and 15 (11.5%) have visited
a psychiatrist.

Scores and correlations

The mean score on the first part of the Marks and Mathews
scale (Fear I) in our sample was 25.2 (SD 17.2) and the mean
score on the second part (Fear II) was 12.8 (SD 8.6). The
mean score on the DS-R scale was 20.0 (SD 6.6). 45% of
participants had a positive score on the SCOFF scale (had
two or more out of five positive responses).

We found a statistically significant correlation between
the level of disgust on DS-R and the score of the Fear I
questionnaire (r=0.377; p<0.001). In addition, we found a
statistically significant correlation between the level of dis-
gust on DS-R and the severity of anxiety as represented by
the Fear II questionnaire (r=0.225; p=0.01).

Comparison of subgroups

We have divided our participants into two subgroups: (1)
Group A with no vulnerability towards ED as manifested
by a negative score on the SCOFF scale; (2) Group B with a
vulnerability towards ED as manifested by a positive score
on the SCOFF scale. The comparison between both sub-
groups showed no difference for all parameters except for
a higher probability of having consulted a psychiatrist for
group B (p=0.039), a higher score on DS-R for group B
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(p=0.009) (Fig. 1), a higher total score on the fear ques-
tionnaire for group B (p=0.001), a higher score on ago-
raphobia subscale for group B (p =0.008), a higher score
on the injection/blood subscale for group B (p =0.001)
and a higher score on social anxiety subscale for group B
(p=0.01) (Table 1; Fig. 2). Of note, the depression/anxi-
ety subscale scores of the FQ were not statistically different
between group A and B (p=0.061). In the multivariate anal-
ysis, previous consultation with a psychiatrist has been the

only significantly different parameter between group A and

B [OR,q; = 3.62;95% CI (1.01-13.16); p=0.039] (Table 2).

Discussion

The current study has demonstrated that, in individuals
selected in our sample, the level of disgust is increased
whenever the feeling of fear is high. In addition, this study

Fig. 1 Comparison between
the disgust level (DS-R score)
in patients in group A (nega-
tive SCOFF score) and group 30.00
B (positive SCOFF score) ’
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Fig.2 Comparison between
group A (negative SCOFF
score) and B (positive SCOFF
score) with respect to the FQ
subscales’ scores
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Table 1 Comparison between

] Vulnerability towards ED (positive Group A (no vulnerability Group B (vulnerability p value
gropp Aand B ac.cordmg .to.all SCOFF score) towards ED) towards ED)
socio-demographic and clinical
parameters as well as the DS-R n (%) 72 (55.0) 59 (45.0)
and FQ scores Age
Mean (SD) 32.6 (11.9) 30.8 (12.2) 0.415
Gender
Female 51 (54.3) 43 (45.7) 0.949
Male 21 (56.8) 16 (43.2)
Education level
School 6 (37.5) 10 (62.5) 0.219
University 66 (57.4) 49 (42.6)
Marital status
Single 51(55.4) 41 (44.6) 0.999
Married 21 (53.8) 18 (46.2)
Employment status
Employed 46 (54.8) 38 (45.2) 0.999
Unemployed or retired 26 (55.3) 21 (44.7)
History of psychotropic drug intake
Yes 4 (50.0) 4 (50.0) 0.999
No 68 (55.3) 55 (44.7)
History of psychiatric consultation
Yes 4 (26.7) 11 (73.3) 0.039
No 68 (58.6) 48 (41.4)
History of psychological consultation
Yes 16 (48.5) 17 (51.5) 0.508
No 56 (55.0) 42 (42.9)
Disgust score on DS-R
Median (IQR) 19.5 (7.13) 21.5(9.0) 0.009
Total score of phobic disorders on the FQ
Median (IQR) 32.0(25.5) 44.0 (36.0) <0.001
Agoraphobia subscale
Median (IQR) 2.0(6.0) 5.0(9.0) 0.008
Injection/blood subscale
Median (IQR) 4.0 (10.0) 8.0 (10.0) 0.001
Social anxiety subscale
Median (IQR) 4.0 (8.75) 8.0 (12.0) 0.010
Depression/anxiety subscale
Median (IQR) 10.0 (9.0) 12.0 (12.0) 0.061

Comparisons with a statistical significant difference are shown in bold

IQR inter-quartile range

demonstrates that individuals with vulnerability towards
having an ED present a higher level of disgust than indi-
viduals without this vulnerability. Moreover, individu-
als with vulnerability towards ED have a higher level of
fear related to PD subtypes as well as to social anxiety,
independently from having a depressive or another anxi-
ety disorder. Accordingly, fear in situations generating
avoidance from one part and disgust from another part
are two negative emotions that seem to be implicated in
the psychopathology of ED. This is in concordance with

the high comorbidity of ED and PD that is described in
epidemiologic studies.

In the multivariate analysis, the only significantly differ-
ent factor between individuals with or without vulnerability
towards ED is having a history of psychiatric consultation.
This finding may be explained by the fact that having a his-
tory of psychiatric consultation has a significant effect on
vulnerability towards ED as well as on fear and anxiety
symptoms. Having a past psychiatric history seems to be
the precursor for heightened levels of fear and disgust in the
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Table 2 Multivariate analysis showing that a previous consultation
with a psychiatrist is the only statistically different factor that differ-
entiates group A and B (p=0.039)

Variable OR, 95% CI
History of psychiatric consultation 3.62 (1.01-13.16)
Disgust score on DS-R 1.04 (0.96-1.12)
Total score of phobic disorders on the FQ 1.01 (0.97-1.04)
Agoraphobia subscale 1.02 (0.95-1.10)
Injection/blood subscale 1.05 (0.98-1.12)
Social anxiety subscale 1.05 (0.97-1.14)

Comparisons with a statistical significant difference are shown in
bold

group of individuals who are vulnerable to ED. Accordingly,
it can be deduced that in the population of patients consult-
ing a psychiatrist, those with vulnerability towards ED are
those who manifest the highest levels of fear and disgust.
This finding might show the importance of fear and disgust
emotions as prognostic factors, predicting a more severe
form of ED if one may speculate that patients who previ-
ously consulted a psychiatrist are those who have the most
severe mental health issues. However, the cross-sectional
aspect of this study design precludes us from confirming
this causal relationship.

Mayer et al. [25] considered that covariation bias, which
is the phenomenon of overestimating the contingency
between certain stimuli and negative outcomes, may be a
cognitive bias involved in the maintenance of ED. The study
was based on the fact that fear is generally considered to be
linked to a style of confirmatory processing of certain par-
ticular fear-relevant stimuli with certain specific affectively
linked outcomes, which makes that it serves the mainte-
nance or enhancement of fear. Fearful individuals are gen-
erally found to already expect beforehand that fear-relevant
stimuli will be more often followed by negative outcomes
[33]. However, in certain anxiety disorders, certain fear-
related stimuli such as animal phobia are found to be more
frequently associated with disgust-related outcomes such
as the exposure to low-predatory animals [13]. In a sample
of 61 women assessed for covariation bias, ED pathology
was positively associated with a covariation bias referring
to the associations between obese bodies and fear-relevant
outcomes, and between slim bodies and disgust-relevant
outcomes [25]. This demonstrates that these two negative
emotions are closely experienced by patients with ED and
play a role in the prognosis of the disease.

Several dimensional aspects of the comorbidity between
ED and PD through fear and disgust have also been exten-
sively studied. Worry, which is a mental process accompany-
ing anxiety disorders and characterized by the predominance
of a negative-type and preoccupied thought about possible
threatening future events, has been assessed in patients
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with ED. Worry has been found to be associated with all the
symptoms of ED [30]. In line with the results of the current
study, Davey and Chapman showed in a non-clinical popu-
lation that the experience of disgust may be heightened in
individuals with ED symptomatology [12]. However, the
results became non-significant when trait anxiety levels and
anxiety sensitivity were considered as confounding factors
which suggest that disgust is not an independent predictor
of ED symptoms and may be linked to anxiety traits and
sensitivity [12]. In contrast with the methodology of this
paper, the relationship between fear and disgust was directly
evaluated in our study, with increased disgust when fear
increases. Further studies are needed to confirm this associa-
tion. Health anxiety has been linked with symptoms of ED.
In a study that sought to determine the incremental specific-
ity of disgust propensity and sensitivity in the prediction of
symptoms of health anxiety in a large non-clinical sample,
it has been suggested that disgust may be a unique vulner-
ability for the vigilance for bodily sensations/changes aspect
of health anxiety [27]. This finding broadens the spectrum
of anxiety feelings of individuals with vulnerability towards
ED and demonstrates that they do not only fear situations
or objects in their environment but they also fear changes
and sensations that might normally occur in their bodies.
A better understanding of this correlation between anxiety,
body image and eating behavior comes from an interest-
ing study explaining the development of body image dis-
satisfaction in a clinical sample of patients suffering from
ED. According to the cross-sectional findings of this study,
insecure attachment with heightened anxiety appears to be
a consistent correlate of negative body image evaluations in
women with either AN or BN [35]. As a matter of fact, Hart
et al. [19] defined the anxiety and/or fear associated with
one’s physique being evaluated as Social Physique Anxiety
(SPA). It has been later demonstrated that SPA is correlated
with the presence of ED symptoms [14]. However, whether
it is named SPA or social anxiety with body dissatisfaction,
it seems that one of the most important factors that deter-
mine the attachment style and the level of anxiety related to
it is the role of parenting experience. Hinrichsen et al. [21]
demonstrated that, in 70 women suffering from an ED, social
anxiety is associated with emotionally inhibited parenting
by fathers (i.e., parenting that reflects a lack of ability to
share feelings with the child), while agoraphobia is associ-
ated with anxious/fearful parenting by mothers (i.e., parent-
ing that reflects anxious, fearful traits in the parent and a
pessimistic outlook on life). Accordingly, phobic fear and
anxiety in individuals with vulnerability towards ED may
be understood in a more global concept that emanates from
an unhealthy parenting experience leading to an anxious
attachment style that evolves to an anxiety towards one’s
body shape and/or health and a fear from ordinary environ-
mental cues.
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This study has some limitations. First, it is a cross-sec-
tional study showing an association rather than a causal rela-
tionship. Second, the number of individuals belonging to
the subgroups is low which might lower the strength of the
statistical analysis. Third, individuals were only interrogated
about their symptoms without having any other objective
assessment tool. Fourth, the selected sample presented some
heterogeneity since a subset of interviewed participants had
physical problems while others were healthy in addition to
the fact that participants’ age range was wide. Fifth, par-
ticipants should have given a written consent on the study
protocol before filling the questionnaires.

Conclusion

ED and PD share several clinical features. Among those, dis-
gust and fear seem to be two negative emotions that manifest
more importantly in individuals who are at risk of having
an ED. Moreover, in the population of patients consulting
a psychiatrist, those with vulnerability towards ED seem to
manifest high levels of fear and disgust. Future longitudinal
studies in the field of phobic fear and anxiety in individu-
als with vulnerability towards ED are needed. These studies
might be interested in assessing, altogether, the impact of
unhealthy parenting experiences, attachment styles, anxi-
ety towards one’s body shape and/or health and fear from
ordinary environmental cues.
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