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Patients with eating disorders often display a wide range of difficulties in psychosocial functioning. Most
of the studies on this subject have focused on theory of mind; however, little is known about the sub-
jective emotional reactivity of patients to social situations. The aim of this study was to evaluate the
patients' perceptions of their own emotions when viewing pictures with social content. Emotional re-
activity was assessed in 85 women (29 with anorexia nervosa, 28 with bulimia nervosa, and 28 healthy
controls) by using 30 images from the International Affective Picture System. Images were divided into
categories based on its social content and its emotional valence. The emotional response was evaluated
through the Self-Assessment Manikin. Patients with bulimia nervosa presented higher arousal and lower
control when viewing images with social content of pleasant, unpleasant, and neutral valence. Patients
with anorexia nervosa reported higher arousal and lower control only for social images with neutral
valence. There were no differences between groups for the control images. The finding of specific dif-
ferences in emotional reactivity to pictures with social content contributes to a more accurate under-
standing of the difficulties of patients in social situations.

& 2015 Elsevier Ireland Ltd. All rights reserved.
1. Introduction

Patients with anorexia nervosa (AN) and bulimia nervosa (BN)
show difficulties in socio-emotional processing (Schmidt and
Treasure, 2006; Russell et al., 2009; Oldershaw et al., 2011;
Treasure and Schmidt, 2013), that are associated with the devel-
opment and maintenance of the illness and usually imply a poorer
prognosis (Zucker et al., 2007). Impaired social functioning has
been mentioned among the original descriptions of the sympto-
matology of eating disorders (ED) (Pearce, 2004). Social phobia,
relationship difficulties within the family, poor socialization skills,
fear and avoidance of intense emotions and unrealistic social ex-
pectations are some of the features that have been widely ob-
served in ED patients (Kaye et al., 2004; Schmidt et al., 1997;
Godart et al., 2004; Tiller et al., 1997; Daley et al., 2008; Button
et al., 1996).

Recently, there has been increased interest in the socio-
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emotional difficulties present in patients with ED. Most of the
studies on this subject have focused mainly on one aspect of the
social cognition, namely, theory of mind. Theory of mind (ToM)
refers to the ability to attribute mental states to oneself and other
people (Premack and Woodruff, 1978). In the majority of these
studies, deficits in ToM have been observed in patients with AN
and BN (Russell et al., 2009; Medina-Pradas et al., 2012; Tapajóz P.
de Sampaio et al., 2013a). EDs have also been associated with the
concept of alexithymia, a disturbance that affects emotional pro-
cessing, which results in the inability to adequately express
emotions and feelings (Bydlowski et al., 2005; Courty et al., 2015).
Another aspect of the emotional difficulties presented across the
whole spectrum of ED, that play an important role in the devel-
opment and maintenanceof these disorders, is the emotional
dysregulation (Harrison et al., 2010a; Lavender et al., 2014;
Brockmeyer et al., 2014).

Despite the growing body of research that has been conducted
on the socio-emotional aspects of EDs (Oldershaw et al., 2011), few
studies have focused on the characterization of the emotional re-
activity of patients to social situations. We use the term emotional
reactivity to refer to a brief emotional response to environmental
stimuli (Henry et al., 2012). To date, the subjective emotional re-
sponse of patients with EDs to their social environment remains
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an open question.
According to Lang et al. (1999), affective processing can be

better understood following a dimensional model. They proposed
the existence of three basic dimensions of bipolar type around
which the emotional response can be organized: (a) affective va-
lence ranging from “pleasant” to “unpleasant,” (b) arousal or acti-
vation with poles from “activated” to “calm” and (c) control, ran-
ging from “in control” to “controlled by emotions.” In order to test
their hypothesis they developed an instrument capable of asses-
sing these dimensions, the Self-Assessment Manikin (SAM)
(Bradley and Lang, 1994).

A particularly important aspect of the emotional response to be
considered, is the level of arousal that individuals experience
when faced with social stimuli. In the autism literature, it has been
proposed that the atypical behavioral responses to social situa-
tions, especially alterations in eye contact seen in patients suffer-
ing from Autism Spectrum Disorders (ASD), could be caused by an
abnormal level of arousal being experienced in reaction to the
social environment (Senju and Johnson, 2009; Mathersul et al.,
2013; Louwerse et al., 2014).

In some neuropsychiatric disorders other than autism, differ-
ences have been observed in the level of arousal to emotional
stimuli. Patients with schizophrenia judged aversive pictures with
social content as less arousing than did healthy controls (HC)
(Aminoff et al., 2011). In patients with bipolar disorder, a higher
intensity of arousal compared with that in HCs, has been observed
regardless of the valence of the stimuli (M’Bailara et al., 2012).
Nevertheless, in a previous study, it has been found more arousal
than HCs when confronted with neutral images (M’Bailara et al.,
2009). On the other hand, patients with major depressive disorder
presented reduced emotional reactivity to both positively and
negatively valenced stimuli (Bylsma et al., 2008).

To our knowledge, few studies in the field of eating disorders
have specifically assessed the subjective level of arousal in reaction
to social stimuli. Zonnevylle-Bender et al. (2005) examined self-
reported emotional arousal and neurophysiologic variables, like
heart rate and Hypothalamic–Pituitary–Adrenal (HPA) axis re-
sponses to psychosocial stress, in a group of 10 AN patients com-
pared with 22 HCs, through a public speaking test designed to
induce an anxious stress. They found that AN patients presented
higher levels of anxiety due to stress but this was not reflected in
their neurophysiologic response. The HC group reported higher
levels of self-reported anxiety, which were consistent with in-
creases in their neurophysiologic responses. These results show a
discrepancy between the recognized emotion and the corre-
sponding physiologic arousal in AN patients.

Some studies have examined other aspects of the socio-emo-
tional processing by using different paradigms of visual stimuli
(Oldershaw et al., 2011). Joos et al. (2009) assessed the existence of
deficits in socio-emotional processing with the use of stimuli from
the International Affective Picture System (IAPS). The images were
selected to show emotions such as fear, anger, sadness and hap-
piness. Compared with healthy controls, patients with restrictive
AN showed an increased fear reaction when confronted with sti-
muli containing anger, whereas BN patients presented a tendency
toward decreased fear. No other differences in emotional percep-
tion were observed.

Harrison et al. (2010a) assessed attentional biases toward social
stimuli (pictures with faces) versus nonsocial stimuli (e.g., chairs)
through an emotional Stroop task among patients with AN, pa-
tients with BN, and HCs. They found that ED patients had greater
attentional bias in color naming for social stimuli. They also had
greater bias toward angry faces than toward neutrals. In a sub-
sequent study with the same paradigm, Harrison et al. (2010b)
also observed a significantly higher attentional bias for social and
anger-threat stimuli in patients recovered from AN compared with
HCs, which suggests that this bias may be a trait of AN.
In an experimental study on facial expression and subjective

experience of emotion induced through film clips (positive, ne-
gative and neutral), Davies et al. (2011) found that AN patients
were less facially expressive than HCs in response to positive and
negative stimuli, and report feeling less positive emotion but the
same level of negative emotion relative to HCs. The authors also
found that AN patients looked away significantly more during the
negative film clip, as an attempt to avoid a negative feeling. In a
posterior study using the same paradigm in adolescents with AN,
Rhind et al. (2014) also found that patients presented less facial
affect than HCs, although no differences in subjective emotion
experience was reported. In AN recovered patients, it was ob-
served that attenuated facial affect was less marked (Davies et al.,
2013).

In summary, the subjective emotional experience of eating
disorders patients when faced with social stimuli, is yet to be
explored, despite the existence of studies that have evaluated
various aspects of social processing, such as recognition (Jänsch
et al., 2009; Pollatos et al., 2008) and expression of emotions
(Davies et al 2011, 2013; Rhind et al., 2014), attentional biases
(Harrison et al., 2010a, 2010b), theory of mind (Tchanturia et al.,
2004; Russell et al., 2009; Oldershaw et al., 2010; Medina-Pradas
et al., 2012; Tapajóz P. de Sampaio et al., 2013a, 2013b), emotional
regulation (Harrison et al., 2010a; Lavender et al., 2014; Brock-
meyer et al., 2014) and social anhedonia (Tchanturia et al., 2012;
Harrison et al., 2014).

The study of the emotional subjective reactivity to social pic-
tures may help to better understand the mechanisms associated
with social difficulties and is a significant issue considering that
the subjectivity have been somewhat neglected over the last
decades (Barrett et al., 2007; Treasure, 2012). From our perspec-
tive, to assess the subjectivity of an individual regarding his
emotional experiences provides a richer, accurate and customized
picture of what’s going on in their inner world. Moreover, ac-
cording Tchanturia et al. (2015), more studies about emotional
processing in ED are necessary, especially on the effect of affective
valence in emotional processing. On the other hand, as mentioned
by M'Bailara et al. (2012), the ability of patients to respond to
external stimuli is a critical issue because it directly involves their
ability to adapt to the environment.

In previous studies, we have observed that patients with AN
show difficulties when performing theory of mind tasks (Tapajóz P.
de Sampaio et al., 2013a) and that this difficulties are related to
weak central coherence (Tapajóz P. de Sampaio et al., 2013b). Our
main motivation for this work was to extend our research to other
aspects of social cognition. Rather than to analyze the ability of
patients to understand the mental states of others, our goal was to
study how these patients feel when observing images with social
content. In fact, the aim of the present work was to empirically
evaluate the emotional reactivity (valence, arousal, and control) of
patients with eating disorders when viewing pictures with social
content. A secondary objective was to explore a possible associa-
tion between emotional response and psychopathologic profile.

In view of the lack of previous studies that specifically assess
the level of subjective reactivity of patients with EDs when
viewing social images, but based on consistent reports about dif-
ficulties in other domains of social cognition (Oldershaw et al.,
2011), and on solid evidence of higher levels of alexithymia, in-
hibition and emotional avoidance in patients with anorexia ner-
vosa (Courty et al., 2015; Lawson et al., 2008; Wildes et al., 2010),
our hypothesis was that, when confronted with social images, AN
patients might present an emotional reactivity profile consisting in
underarousal and overcontrol in comparison with HCs. On the
other hand, patients with BN usually show higher rates of im-
pulsivity and emotional dysregulation (Anestis et al., 2009;
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Harrison et al., 2010a; Lavender et al., 2014; Brockmeyer et al.,
2014). Therefore, It was hypothesized that BN patients would
present an emotional reactivity profile that consists in hyperar-
ousal and undercontrol in comparison to HC participants.
2. Methods

2.1. Ethics statement

This study was approved by the bioethics committees of Hos-
pital General Cosme Argerich, Hospital General Abel Zubizarreta,
and Instituto “Dr. Cormillot.” Written informed consent was ob-
tained from all participants, and written parental consent was
requested for participants below 18 years of age.

2.2. Participants

The sample included 85 female participants between 16 and 44
years of age who were grouped as follows: the AN group (n¼29)
consisted of 8 individuals with the restrictive subtype, 1 with the
binge-purge subtype, and 20 with ED not otherwise specified
(EDNOS) AN type; the BN group (n¼28) consisted of 21 partici-
pants with the purging subtype, 2 with the non-purging subtype,
and 5 with the EDNOS BN type; and the HC group (n¼28) con-
sisted of female healthy controls properly matched by age and
education. All patients were diagnosed by a senior psychiatrist
specialized in EDs of every participating center according to the
DSM-IV diagnostic criteria (American Psychiatric Association,
2000). Patients were recruited from the Section of Eating Dis-
orders at Hospital General Cosme Argerich, Hospital General Abel
Zubizarreta and Instituto “Dr. Cormillot” in Argentina.

The exclusion criteria for both clinical groups included any type
of developmental disorder, bipolar disorder, psychosis spectrum
disorder, and organic brain syndrome or substance dependence.
For the healthy controls group an additional exclusion criterion
was the presence of any kind of eating disorder as measured by
the EDI-II drive for thinness subscale, in which the scores should
be below the cutoff point of 14. According to the EDI-II manual, a
cutoff point of 14 on this subscale is suggested for screening pur-
poses (Garner, 1998). Furthermore, HC participants were excluded
from the study if they had a body mass index (BMI¼kg/m2) out-
side the normal range (18.5–24.9) established by the World Health
Organization.

The HCs included hospital staff, university personnel, collea-
gues in other institutions, and members of the local community.

2.3. Measures

2.3.1. Clinical measures
The following self-report instruments were administered to all

participants (in all scales, higher scores indicate higher levels of
the traits studied):

Beck Depression Inventory (BDI) (Beck et al., 1961, 2006): This
21-question multiple-choice self-report inventory assesses the
presence and severity of symptoms of depression.

State-Trait Anxiety Inventory (STAI) (Spielberger et al., 1982):
This is a 40-item measure that indicates the intensity of feelings of
anxiety. It distinguishes between state of anxiety (i.e., a temporary
condition experienced in specific situations) and trait anxiety (i.e.,
a general tendency to perceive situations as threatening).

Obsessive Compulsive Inventory – Revised (OCI-R) (Foa et al.,
2002; Martínez-González et al., 2011): This is an 18-item self-re-
port measure of symptoms of obsessive–compulsive disorder
(OCD) in six dimensions: checking, washing, ordering, hoarding,
obsessing, and neutralizing.
Barratt Impulsiveness Scale (BIS-11) (Barratt, 1985; Oquendo
et al., 2001): This is a 30-item self-reported scale that assesses
impulsivity. The items are grouped into four subscales: cognitive,
motor, unplanned, and total impulsiveness.

Eating Disorder Inventory II (EDI-II) (Garner, 1998; Rutsztein
et al., 2006): This is a 91-item inventory that evaluates the
symptoms and psychological characteristics of eating behavior
disorders. It consists of 11 subscales: drive for thinness, bulimia,
body dissatisfaction, perfectionism, interpersonal distrust, social
insecurity, interoceptive awareness, ineffectiveness, maturity fears,
asceticism, and impulse regulation. In this research, we report only
on the total score (the sum of all subscales) and the first subscale
(drive for thinness).

To determine the estimated IQ, all participants were asked to
complete the Word Accentuation Test - Buenos Aires version.

Word Accentuation Test (Burin et al., 2010; Sierra et al., 2010):
This test consists of a card with 50 words of low frequency of use.
The participant is asked to read the words aloud, without regard to
the meaning. Each word that is read with the correct grapheme-
to-phoneme transcription and accentuation is scored 1; the
maximum score possible is 50. The total score is then translated
into IQ scores.

2.3.2. Experimental measures
International Affective Picture System (IAPS) (Lang et al., 1999):

this database consists of a set of photographs that are considered
valid and reliable for the experimental study of emotional per-
ception. For this study, we selected 30 color pictures, 2 of which
were used as examples and 28 as target stimuli. The pictures were
selected based on social content (at least one human being) and
emotional valence (pleasant, neutral, and unpleasant) and were
divided into three stimuli groups. In addition, another stimuli
group consisting of nonsocial images of neutral valence was se-
lected as control. Pleasantness was based on the normative ratings
provided by the IAPS (Lang et al., 2005). Four categories composed
of seven pictures each were shown to the participants in random
order:

1. Social pleasant (valence rating Z7).
2. Social neutral (valence rating 4–6).
3. Social unpleasant (valence rating r3).
4. Control nonsocial neutral (valence rating 4–6).

The participants were asked to evaluate the images presented
by using the Self-Assessment Manikin (SAM), which consists of a
pictographic Likert-type scale (1–9 points) for evaluating each
IAPS image on three emotional dimensions: affective valence,
arousal, and control (Fig. 1). For each of the four stimuli categories,
the final SAM scores were the average of the seven images in that
category.

The SAM scale is widely used for the study of emotions. Ac-
cording to Bradley and Lang (1994), the SAM is a reliable and valid
instrument given that presents strong statistical correlation with
other longer and complicated semantic scales. SAM data also in-
dicate that these ratings are stable when assessing either within-
or between subject reliability (Lang et al., 1999).

2.4. Procedure

The evaluation was carried out in one session. Before the ex-
perimental evaluation a clinical interview was held with every
participant in order to explain the research project and answer to
any question the participant could have. After that, the written
informed consent was signed. The participants were weighed and
measured to calculate their BMI, data on menstruation frequency
and patterns during the past year were collected, and the age of



AFFECTIVE VALENCE
(“pleasant” to “unpleasant”)

AROUSAL
(“activated” to “calm”)

CONTROL
(“controlled by emotions” to "in control")

Fig. 1. Self-assessment Manikin.
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onset of eating pathology and the duration of illness were con-
firmed. The participants were blinded to their weight.

In the experimental evaluation, the IAPS pictures were shown
in random order to the participants by using a personal computer.
After the presentation of each stimulus, the participants were in-
structed to assess how they felt on seeing the image and to classify
their emotions on the three dimensions: affective valence (plea-
sant-unpleasant), arousal (calm-aroused), and control (sub-
missive-dominant). No time limit was given.

Psychopathology assessment questionnaires were completed
before the test session. Four participants did not answer part of
the questionnaires (1 in the AN group, 2 in the BN group, and 1 in
the HC group). In spite of this, the other main measures were in-
cluded in the analysis.

2.5. Statistical analysis

The data were analyzed using the Statistical Package for the
Social Sciences (SPSS) software, version 19 for Windows. All vari-
ables were assessed for normality of distribution by using a Kol-
mogorov–Smirnov test and for homogeneity of variance by using
Levene's test.

The parametric assumptions were met only for age, years of
education, estimated IQ, duration of illness, and BIS-11 total; thus,
analysis of variance (ANOVA) was performed, followed by Bon-
ferroni correction post hoc tests. The parametric assumptions for
all other variables were not met; thus, Kruskal–Wallis tests were
used with Mann–Whitney U tests for post hoc comparisons.

To explore the relationship between emotional reactivity and
psychopathologic variables, Spearman's rank (rs) correlation was
Table 1
Clinical characteristics of participants.

AN BN HC

Mean (SD) n Mean (SD) n Me

Age (years) 25.2 (7.7) 29 24.7 (5.7) 28 25.
Years of education 14.2 (2.6) 29 13.9 (2.4) 28 15.
Estimated IQ 101.0 (19.3) 29 91.1 (18.7) 28 99.
Body Mass Index (kg/m²) 18.1 (1.8) 29 24.4 (5.9) 28 21.6
Age of onset of illness 16.9 (4.6) 29 16.5 (3.4) 28 na
Duration of illness (years) 8.4 (6.2) 29 8.1 (6.2) 28 na
BDI (21 ÍTENS) 21.5 (11.0) 28 22.5 (9.0) 27 6.1
STAI-State 32.3 (13.7) 28 31.5 (12.7) 26 17.7
STAI-Trait 37.1 (13.9) 28 37.5 (9.4) 26 19.
OCI-R Total 19.9 (15.5) 28 23.1 (15.8) 27 14.1
BIS-11 Total 52.3 (15.1) 28 55.6 (14.4) 26 46.
EDI-II Drive for thinness 12.3 (6.5) 28 14.0 (5.4) 27 1.5
EDI-II Total 91.9 (42.3) 28 109.1 (34.3) 27 29.

AN¼Anorexia Nervosa, BN¼Bulimia Nervosa, HC¼Healthy Controls, BDI¼Beck Depres
Inventory.
Revised, BIS-11¼Barratt Impulsiveness Scale, EDI-II¼Eating Disorder Inventory-Two, na

n Po0.05.
nn Po0.01.
used. All correlation analyses were done separately for each group.
All tests were applied at a statistical significance level of 5%.
3. Results

3.1. Demographic and clinical characteristics

Table 1 shows the demographic and clinical characteristics of
the participants. No significant differences in age, years of educa-
tion, and estimated IQ were found between the three groups. As
expected, there were statistically significant differences in BMI
between the groups. The AN group presented a lower weight than
the BN and HC groups (both Po0.01), and the BN group presented
a higher weight than the controls (Po0.05). There were no dif-
ferences in age of onset and duration of illness between the clin-
ical groups.

The AN and BN patients had greater levels of depression, an-
xiety, and symptoms of eating disorders than the HCs (all
Po0.01), but there were no differences between the AN and BN
groups. The level of obsessive–compulsive symptoms and im-
pulsivity did not differ between groups.

In the AN group, 17 patients (58.6%) were taking psychoactive
medication. There were no differences in emotional reactivity
between those taking and those not taking psychotropic drugs
(social pleasant: valence U¼81.5, arousal U¼82.5, control U¼88.0;
social unpleasant: valence U¼93.5, arousal U¼87.5, control
U¼95.0; social neutral: valence U¼94.5, arousal U¼92.5, control
U¼91.0; control nonsocial: valence U¼58.5, arousal U¼63.5,
control U¼78.0, not significant).
Statistics P Post Hoc

an (SD) n

8 (7.2) 28 F (2)¼0.15 0.85 ns
2 (2.8) 28 F (2)¼1.89 0.15 ns
9 (15.0) 28 F (2)¼2.6 0.07 ns
(1.8) 28 H (2)¼44.1 0.000 ANoHC** BN4HC* ANoBN**

U¼396.0 0.87 ns
t (55)¼0.14 0.88 ns

(5.1) 27 H (2)¼37.4 0.000 AN4HC** BN4HC** AN¼BN
(9.4) 27 H (2)¼19.5 0.000 AN4HC** BN4HC** AN¼BN

9 (8.1) 27 H (2)¼30.5 0.000 AN4HC** BN4HC** AN¼BN
(9.4) 27 H (2)¼3.9 0.14 ns

8 (12.3) 27 F (2)¼2.6 0.79 ns
(2.8) 27 H (2)¼43.7 0.000 AN4HC** BN4HC** AN¼BN
7 (19.2) 27 H (2)¼43.3 0.000 AN4HC** BN4HC** AN¼BN

sion Inventory, STAI¼State-Trait Anxiety Inventory, OCI-R¼Obsessive Compulsive

¼not aplicable, and ns¼not significant.



Table 2
Results of IAPS in the three groups.

AN (n¼29) BN (n¼28) HC (n¼28) Statistics P Post Hoc

Mean (SD) Mean (SD) Mean (SD)

SOCIAL PLEASANT
VALENCE 6.9 (1.3) 6.6 (1.4) 7.2 (1.0) H (2)¼2.7 0.24 ns
AROUSAL 4.0 (1.4) 4.6 (1.3) 3.3(1.7) H (2)¼9.9 0.007 AN¼HC BN4HC**AN¼BN
CONTROL 5.2 (1.3) 4.9 (1.0) 6.1 (1.7) H (2)¼6.9 0.03 AN¼HC BNoHC*AN¼BN

SOCIAL UNPLEASANT
VALENCE 1.8 (0.9) 1.6 (0.8) 1.7 (0.9) H (2)¼0.1 0.90 ns
AROUSAL 7.3 (1.4) 7.9 (0.9) 6.6 (1.6) H (2)¼9.3 0.009 AN¼HC BN4HC**AN¼BN
CONTROL 2.9 (1.8) 2.5 (1.3) 3.8 (1.8) H (2)¼7.3 0.02 AN¼HC BNoHC**AN¼BN

SOCIAL NEUTRAL
VALENCE 5.5 (0.9) 5.2 (1.8) 5.6 (1.0) H (2)¼1.1 0.55 ns
AROUSAL 4.8 (1.3) 5.8 (1.7) 3.8 (1.6) H (2)¼21.1 0.000 AN4HC* BN4HC** ANoBN**

CONTROL 5.1 (1.2) 4.7 (1.5) 6.1 (1.8) H (2)¼6.8 0.03 ANoHC* BNoHC* AN¼BN

CONTROL (NON SOCIAL-NEUTRAL)
VALENCE 5.2 (0.7) 5.4 (1.0) 5.6 (0.7) H (2)¼2.7 0.25 ns
AROUSAL 4.4 (1.1) 4.3 (1.1) 3.7 (1.3) H (2)¼5.3 0.06 ns
CONTROL 5.2 (1.3) 5.5 (1.3) 6.1 (1.6) H (2)¼3.6 0.15 ns

AN¼Anorexia Nervosa, BN¼Bulimia Nervosa, HC¼Healthy Controls, and ns¼not significant.
n Po0.05.
nn Po0.01.
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In the BN group, 18 patients (64.3%) were taking psychoactive
medication. The valence in the social neutral and the arousal in the
neutral nonsocial images were observed to be higher in those
taking medication (U¼45.5, Po0.05 and U¼48.0, Po0.05, re-
spectively). In all other categories, there were no differences be-
tween those using and those not using psychotropic drugs (social
pleasant: valence U¼59.5, arousal U¼66.5, control U¼61.5; social
unpleasant: valence U¼76.5, arousal U¼57.0, control U¼75.0;
social neutral: arousal U¼73.5, control U¼51.5; control nonsocial:
valence U¼79.5, control U¼72.5, not significant).

Regarding the symptoms of eating disorders assessed with the
EDI-II, all the participants in the HC group scored below the cutoff
on the drive for thinness subscale (M¼1.5, SD¼2.8).

3.2. Emotional reactivity ratings

Table 2 shows the results on the emotional reactivity to social
pictures. For the social pleasant and unpleasant images, the BN
group presented higher arousal (all Po0.01) and lower control
Table 3
Table of correlations in Anorexia Nervosa group.

Measure 1 2 3 4 5 6

1. IAPS Social Pleasant Arousal –

2. IAPS Social Pleasant Control –

3. IAPS Social Unpleasant Arousal –

4. IAPS Social Unpleasant Control –

5. IAPS Social Neutral Arousal –

6. IAPS Social Neutral Control –

7. BDI
8. STAI (state)
9. STAI (trait)
10. OCI-R (total)
11. BIS-11 (total)
12. EDI-II (total)

IAPS¼ International Affective Picture System, BDI¼Beck Depression Inventory, STAI¼St
11¼Barratt Impulsiveness Scale, and EDI-II¼Eating Disorder Inventory-Two.

n Po0.05.
nn Po0.01.
compared with the HCs (Po0.05 and Po0.01, respectively). There
were no differences between the AN group and either the HC or
BN group. For the social neutral images, the AN group had sig-
nificantly higher arousal (Po0.05) and lower control (Po0.05)
than the HC group and lower arousal than the BN group (Po0.01);
the BN group presented higher arousal (Po0.01) and lower con-
trol (Po0.05) than the HCs. Regarding the control images, there
were no differences between the groups.

3.3. Relationship between emotional reactivity and psychopathologic
profile

Only significant results are described below.

3.3.1. AN group
Table 3 presents the results of the correlation analyses. Re-

garding the social pleasant images, control was observed to be
negatively correlated with STAI-state (Po0.05). For the social
unpleasant images, arousal was found to be correlated with OCI-R
7 8 9 10 11 12

�0.41*

0.39* 0.49**

�0.39* �0.44* �0.48**

– 0.82** 0.83** 0.66** 0.53** 0.84**

– 0.67** 0.64** 0.55** 0.77**

– 0.57** 0.56** 0.75**

– 0.68**

– 0.38*

–

ate-Trait Anxiety Inventory, OCI-R¼Obsessive Compulsive Inventory Revised, BIS-



Table 4
Table of correlations in bulimia nervosa group.

Measure 1 2 3 4 5 6 7 8 9 10 11 12

1. IAPS Social Pleasant Arousal – 0.38* 0.42* 0.52** 0.50** 0.46*

2. IAPS Social Pleasant Control –

3. IAPS Social Unpleasant Arousal –

4. IAPS Social Unpleasant Control –

5. IAPS Social Neutral Arousal – 0.40* 0.44* 0.42* 0.62**

6. IAPS Social Neutral Control –

7. BDI – 0.56** 0.52** 0.39* 0.53** 0.66**

8. STAI (state) – 0.73** 0.68** 0.42* 0.46*

9. STAI (trait) – 0.56** 0.50**

10. OCI-R (total) –

11. BIS-11 (total) – 0.59**

12. EDI-II (total) –

IAPS¼ International Affective Picture System, BDI¼Beck Depression Inventory, STAI¼State-Trait Anxiety Inventory, OCI-R¼Obsessive Compulsive Inventory Revised, BIS-
11¼Barratt Impulsiveness Scale, and EDI-II¼Eating Disorder Inventory-Two.

n Po0.05.
nn Po0.01.
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total (Po0.05) and EDI-II total (Po0.01). For the social neutral
images, control was negatively correlated with BDI (Po0.05),
STAI-trait (Po0.05), and BIS-11 total (Po0.01).

For the psychopathologic scales, as expected, BDI was corre-
lated with STAI (state and trait), OCI-R total, BIS-11 total, and EDI-II
total (all Po0.01); STAI (state and trait) was correlated with OCI-R
total, BIS-11 total, and EDI-II total (all Po0.01); and OCI-R total
(Po0.01) and BIS-11 total (Po0.05) were correlated with EDI-II
total.

3.3.2. BN group
Table 4 shows the results of the correlation analyses. For the

social pleasant images, arousal was observed to be correlated with
BDI (Po0.05), STAI-state (Po0.05), OCI-R total (Po0.01), BIS-11
total (Po0.01), and EDI-II total (Po0.05). For the social neutral
images, arousal was associated with BDI (Po0.05), OCI-R total
(Po0.05), BIS-11 total (Po0.05), and EDI- II total (Po0.01).

As also expected, BDI was found to be correlated with STAI
(state and trait, both Po 0.01), OCI-R total (Po0.05), BIS-11 total
(Po0.01), and EDI-II total (Po0.01); and STAI-state was correlated
with STAI-trait (Po0.01), OCI-R total (Po0.01), BIS-11 total
(Po0.05), and EDI-II total (Po0.05). STAI-trait was correlated
with BIS-11 total (Po0.01) and EDI-II total (Po0.01), whereas BIS-
11 total was correlated with EDI-II total (Po0.01).
4. Discussion

The main purpose of the present study was to evaluate,
through an emotional induction paradigm, the emotional re-
activity of patients with eating disorders when viewing images
with social content of pleasant, unpleasant, and neutral emotional
valence. Our hypothesis was that patients with AN would present
underarousal and overcontrol and that patients with BN would
show hyperarousal and undercontrol compared with healthy
control participants. The present results, specifically in the BN
group, support this statement.

We found that patients with bulimia nervosa presented higher
arousal and lower control when viewing images with social con-
tent of pleasant, unpleasant, and neutral emotional valence. In
patients with anorexia nervosa, contrary to our expectations, we
observed greater arousal and lesser control than HCs, as well as
lesser arousal than the BN group, only for social images with
neutral valence. Regarding affective valence, which is another di-
mension of emotion, no differences were observed between the
groups, probably because the images had previously been ordered
by affective valence according to the norms of the IAPS. For the
control images (nonsocial and of neutral valence), there were no
differences between the groups in any of the dimensions.

In the BN group, differences in the emotional response to
images with social content, independent of its emotional valence,
indicate that the unusual self-reported arousal and control ratings
are due to social aspect of stimuli. These findings suggest that
impairments in socio-emotional processing can be associated with
emotional hyperarousal and undercontrol in the social environ-
ment, indicating that seeing pictures with social content stirs the
emotions of BN patients with atypical intensity. Our results are
consistent with those reported by Harrison et al. (2010a) that
found an increased attentional bias towards social versus non-
social stimuli in BN patients. In our mind, this profile of basic al-
terations might help to explain the previously mentioned diffi-
culties in social behavior of patients with bulimia, such as social
phobia (Kaye et al., 2004). On the other hand, it is known that a
pattern of high impulsivity and mood cycling is frequently ob-
served in BN patients (Johnson-Sabine et al., 1984; Perugi et al.,
2006; Lunde et al., 2009). Taken together with the aforementioned
findings, a classic clinical behavior of these patients such as en-
gaging in binge-purge situations when feeling emotionally dis-
turbed, can be drawn. It is well known that many social situations
perceived as stressful by the patients may trigger this type of be-
havior (Smyth et al., 2007; Crosby et al., 2009).

In the case of AN patients a pattern of hyperarousal and un-
dercontrol was found only when viewing social images with
neutral valence. A possible explanation of this result could be that
patients perceive the emotional neutrality of this kind of images as
ambiguous and confounding, triggering obsessive thinking about
“the correct” answer that should be given. This would lead to
feelings of hyperarousal and loss of control. This is a very common
thinking pattern in AN patients clearly related with the obsessive
traits found in this disorder (Kaye et al., 2004; Breithaupt et al.,
2014). According to Bradley and Lang (2000), when HC individuals
are exposed to stimuli with an affective content (pleasant and
unpleasant) their levels of arousal are higher than those produced
by neutral stimuli, precisely the opposite of what we have ob-
served in AN patients. These results emphasize the effect of the
affective valence in emotional reactivity in patients with AN. This
finding is similar to those found in patients with bipolar disorder.
These patients’ arousal was higher than HCs when assessing
neutral pictures (M’Bailara et al., 2009).

On the other hand, a growing number of studies are suggesting
a link between cognitive and socio-emotional profile among pa-
tients with AN and ASD (Baron-cohen et al., 2013; Tchanturia et al.,
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2013). In this sense, it is tempting to speculate that the subjective
emotional reactivity to social stimuli presents similarities between
these illnesses. However, in the autism literature mixed results are
found (Louwerse et al., 2014; Mathersul et al., 2013), possibly due
to different methodologies, restraining comparisons between the
profiles of AN and ASD. More studies directly comparing the
emotional reactivity in these diseases would be of interest.

A correlation analysis was done to evaluate the extent to which
the emotional response to social stimuli may be associated with
psychopathologic symptoms. In the AN group, a correlation was
observed between social pleasant control and STAI-state, between
social unpleasant arousal and OCI-R and EDI-II, and between social
neutral control and BDI, STAI-trait, and BIS-11. In the BN group, the
main correlations found were between social pleasant arousal and
BDI, STAI-state, OCI-R, BIS-11, and EDI-II, as well as between social
neutral arousal and BDI, OCI-R, BIS-11, and EDI-II.

The aforementioned results indicate that the atypical profile of
emotional reactivity in ED patients may have significant links to
psychopathologic symptoms. In the AN and BN groups, higher
arousal was mostly associated with higher intensity of psycho-
pathologic symptoms; in the AN group, control was negatively
correlated with psychopathologic symptoms; i.e. the lower the
control, the greater the intensity of symptoms, and vice versa.

Due to the cross-sectional nature of this study, it is not possible
to establish a causal relationship in the association found between
emotional reactivity and psychopathological symptoms. Further
longitudinal studies are necessary in order to deepen in the ana-
lysis of this association. However, more speculatively, one might
interpret that the emotional hypersensitivity observed (expressed
as hyperarousal and undercontrol), reveals that individuals with
ED present a dysfunctional way to regulate their emotional states
in social situations, which may imply interpersonal problems
(Wildes et al., 2010). The increased stress due to social difficulties
could be closely related to psychopathological symptoms and may
contribute to the maintenance of these disorders

Furthermore, we assessed the possible association between
SAM ratings and medication. In general terms, we did not observe
differences in emotional response between patients taking and
those not taking psychotropic drugs. The only difference detected
was in the BN group, in which the valence for social neutral and
the arousal for nonsocial neutral images were higher in patients
taking medication. However, in these categories, there were no
differences in emotional response among the groups studied. This
leads us to conclude that the use of psychotropic drugs is not as-
sociated with the observed differences in emotional response.

Although we achieved what we proposed to do in this study,
some limitations of this work need to be mentioned. According to
Louwerse et al. (2014), arousal can be measured at various levels:
brain functioning, autonomic arousal (skin conductance level and
heart rate), and subjective response. In this paper, we focused only
on the level of subjective response. In future works, it would be
interesting to extend the research to include an evaluation of the
physiologic aspects of arousal in the same sample. It is also ne-
cessary to collect more evidence of arousal disturbances in pa-
tients with ED. Functional brain imaging studies may provide in-
formation about the neurobiological mechanisms underlying al-
terations in emotional reactivity. On the other hand, more ecolo-
gical stimuli are needed to imitate real-life situations of social
interaction and communication.

Despite its limitations, this study has taken a further step in
understanding social disturbances in patients with ED. In general
terms, the question explored in this work concerned the ability of
patients to respond to social external stimuli. It was assessed the
subjective response to social images in a standardized way and
included the emotional valence of the stimuli. The integration of
these two aspects into one study paradigm is useful because it
helps to identify whether differences in emotional response are
due to social content or emotional valence (Louwerse et al., 2014).

Our results emphasize the importance of emotional hyperar-
ousal and undercontrol as a dimension underlying alterations in
socio-emotional processing, especially in patients with BN.

The present work contributes to improving the characterization
of the profile of social difficulties in patients with ED. Considering
the growing evidence of deficits in social cognition in these pa-
tients and its consequences for the maintenance and prognosis of
the illness, socio-emotional factors have become an important
aspect of the treatment. A deeper understanding of the subjective
processes underlying social situations may improve clinical treat-
ment. Specific treatments such as focal psychotherapies could
address this issue by helping patients to improve their insight in
their social performance and provide specific behavioral tools to
be applied in this context.
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