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Abstract 

Objective:  The aim of the study was to assess social cognition in community patients suffering from anorexia ner-
vosa (AN) compared to healthy controls.

Methods:  25 women diagnosed with AN and 25 women matched for education level and age were involved in the 
study. Both subject groups were assessed using a set of validated experimental tasks, such as the facial expression rec-
ognition test, short recognition memory test for faces, ‘Reading the mind in the eyes’ test. Patients were assessed for 
symptoms of: eating disorder (the eating attitudes test—EAT-26), OCD (the Yale–Brown obsessive compulsive scale—
Y-BOCS) and depression (Beck depression inventory—BDI). The research hypothesis indicated that patients suffering 
from anorexia represent no significant difference in social cognitive functioning in comparison to the healthy controls. 
These assessment scales were used to identify whether there are any problems according to social cognitive function-
ing especially emotion recognition and theory of mind (ToM). The primary outcome assessment was to identify social 
cognitive deficits in anorexic outpatients and secondary outcome was to verify whether these problems in emotional 
functioning found in women in acute phase of AN are state or trait effects.

Results:  Anorexic patients showed significantly higher scores on EAT-26, BDI and Y-BOCS. No significant differences 
were found in performance of social cognitive tests and facial perception test.

Discussion:  No marked alterations were found in social cognitive functioning in community patients with aver-
age body mass index (BMI) of 17.6. This may indicate that social cognition is a very complex construct to be reliably 
measured in anorexia nervosa considering relatively limited psychometric data for many social cognitive tasks. Further 
longitudinal studies are needed to untangle ongoing controversy whether social cognitive deficits in AN could be 
state or trait related.
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Background
Anorexia nervosa (AN) is a severe mental disorder char-
acterised by persistent restriction of food intake lead-
ing to significantly low body weight, intense fear of 
gaining weight or becoming fat or persistent behaviour 
that interferes with weight gain, and disturbance in the 
way in which one’s body weight or shape is experienced 
(DSM-5).

Adolphs [1] described social cognition as “the ability to 
construct representations of the relation between one-
self and others and to use those representations flexibly 
to guide social behaviour”.

Social cognition has been defined as the mental opera-
tions underlying social interactions, and is thought to 
represent a specialised domain of cognition, which cap-
tures affect perception, social cue perception, “theory of 
mind”, empathy, and attribution style [18]. As far as facial 
affect recognition is concerned, robust research data 
seemed to report less accuracy of AN patients at recog-
nising basic facial emotions [7, 16, 21, 33].
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Furthermore, previous research has found that indi-
viduals with eating disorders exhibit lower emotional 
awareness compared to normal controls, impaired pro-
cesses of theory of mind/mentalising, and empathy [2, 
17, 20, 33]. Mentalisation plays crucial role in social 
cognition research and can be seen as a form of men-
tal ability which allows to perceive and interpret human 
behaviour in terms of intentional mental states [10]. 
There have been suggestions that difficulties in socio-
emotional aspects of anorexia nervosa presentation may 
be related to autistic type traits [13], and this leads to a 
hypothesis that impairments in theory of mind/mentalis-
ing might be seen [29]. For that reason participant groups 
were assessed on the ‘Reading the mind in the eyes’ task, 
which asked participants to identify a person’s mental 
state from photographs of people’s eyes.

In contrast, other studies have found no significant 
differences in decoding of emotional facial expressions 
in eating disordered individuals compared to healthy 
groups [2, 31], and any differences in levels of empathy 
compared to healthy controls groups [13]. Moreover, 
there is a growing body of literature showing intact social 
cognitive functioning in partially remitted patients with 
AN [23, 24]. However, considerable amount of research 
work indicates their presence to lesser extent and persis-
tence despite remission of symptoms and normalisation 
of body weight [5].

Although not central to the diagnostic criteria of AN, 
emerging evidence suggests additionally deficits in key 
aspects of social functioning. Patients appear to be 
socially withdrawn, and they report having smaller social 
networks, less social interactions [19] and a reduced 
number of close friends [9].

Most empirical work has emphasised the role of eating 
in response to changes in affect; this research is focused 
on the possible role of social cognition in the mainte-
nance of distorted eating [29].  In this particular study 
the hypothesis states that difficulties in negotiating the 
unpredictable and affect-laden social milieu may be con-
tributing factor to maintenance of eating disorders.

Primary outcome measures include whether commu-
nity patients with anorexia nervosa have specific deficits 
in social cognition per se or present with impaired pro-
cessing of a more facial perceptual nature.

Social cognition in the anorexic patients was assessed 
using standardised measures in order to determine 
whether:

a.	 the magnitudes of such impairments in patients were 
greater compared with healthy controls.

b.	 the deficits of social cognition and facial processing 
were more “trait” rather than “state” dependent (cor-

relational analyses with demographic and clinical fac-
tors).

State is a momentary emotional reaction to internal 
and/or external trigger(s) which also involves physical, 
behavioural, cognitive and psychological reactions. The 
duration and intensity of the emotion felt can vary due 
to various factors such as the level of arousal, frustration 
level, subjective perception, the context, etc. [30]. Traits 
refer to the stable, consistent and enduring disposition 
of the individual [3], which includes emotional reactions 
and temperament, rather than situational, variable and 
temporary factors [12].

Methods
Participants
This study was approved by the local ethics committee 
in Cardiff, the UK, and all participants gave informed 
consent.

Participants included 25 British females with anorexia 
nervosa, age range 16–45, (restricting and binge–purge 
type) fulfilling both International Classification of Dis-
eases (ICD-10) and Diagnostic and Statistical Manual 
of Mental Disorders, 4th Edition, Text Revision (DSM 
IV TR) criteria were recruited from Eating Disorder 
Clinic, Cardiff and Vale NHS Trust and compared with 
25 healthy participants recruited from students and 
non-medical staff within Cardiff and Vale NHS Trust 
(Table 1). Initially 28 patients were assessed from which 
28 completed clinical measures alone and 25 completed 
both clinical and psychological measures. These drop-
outs occurred due to a poor treatment compliance. Con-
sensus diagnoses were obtained from senior clinicians 
who assessed the patients in clinical interviews. Inclusion 
criteria for control group were British healthy females, 
age range 16–45, with body mass index (BMI =  weight 
in kilograms divided by height in meters squared) within 
normal range 18–26, correct hearing and vision. The 
exclusion criteria for the comparison group included 
symptoms of eating disorders, menstrual irregularity, 
pregnancy, a family history of an eating disorder, habitual 
drug or alcohol abuse, secondary neurologic disorders 
(e.g. epilepsy or dementia) and other psychiatric diagno-
ses. All the participants were native English speakers and 
were examined once. Patients were assessed at the begin-
ning of the therapy (either at the second or third commu-
nity appointment).

The subjects completed the Beck depression inven-
tory (BDI), an instrument for the self-rating of symptoms 
of depression and the Yale Brown obsessive compulsive 
scale (Y-BOCS) allowing to evaluate OCD traits or symp-
toms. Additionally, the eating attitude test (EAT-26) was 
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used to show eating habits and concerns about body 
weight and shape (Table 1).

Procedure
Participants attended once to complete clinical assess-
ments and all perceptual tasks.

All assessments were administered in the same time 
interval.

Study was conducted with Cardiff University Research 
Ethics Committee (UREC) approval.

Assessments
The facial expression recognition test (FERT) is a com-
puterised tool based on 25 facial expressions from a 
standardised series of pictures of facial affect, POFA [8]. 
Participants view prototypical facial expressions of the 
six basic emotions (fear, disgust, anger, surprise, happi-
ness, and sadness) and decide the emotion displayed by 
each facial expression. Emotion labels were visible when 
participant were making their decisions.

Short recognition memory test for faces (RMTF) is a 
forced-choice recognition memory test. It consists of 25 
unfamiliar grey-scale male faces, which are presented at 
a rate of one every 3 s. Recognition memory was assessed 
immediately after the presentation of the stimuli using a 
two-choice format, each stimulus item being paired with 
one distracter item [32]. RMTF was used in the study as 
a control task for the facial expression recognition test 
(FERT) to assess whether deficits in emotional percep-
tion exist independently or are strongly related to impair-
ments in face processing.

The “Reading the Mind in the Eyes” Test (revised ver-
sion; RME) [4] is a measure of adult “mentalising” and 
the assessment of how well the participants can put 
themselves into the mind of another person, and to “tune 
into” their mental state. In this test, the participant is pre-
sented with a series of 36 photographs of the eye region 
of unknown faces, and is asked to choose which of four 

words best describe what the person in the photo is 
thinking or feeling.

The eating attitudes test (EAT-26) is standardised 
self-report measure of symptoms and concerns charac-
teristic of eating disorders. The tests are rated on a six-
point scale (always, usually, often, rarely, sometimes, and 
never) in response to how often the individual engages in 
specific behaviours.

Analysis of data
A power analysis performed using NQuery suggest that a 
minimum experimental sample size of N = 25 would be 
sufficient to detect the differences in task performance.

Descriptive data are presented as individual values, 
mean, and standard deviation. Socio-demographic and 
clinical data and task performance differences between 
groups were compared using the independent samples 
t test. Pearson correlations were used to investigate cor-
relations between factors. Statistical analyses were per-
formed using SPSS 22.0 statistical software for Microsoft 
Windows.

Results
Demographic data and clinical measures
Socio-demographic and clinical data of participants are 
included in Table 1.

There were no statistically significant differences 
between the group with anorexia and healthy controls 
for age and years of education. However, anorexia group 
had significantly lower BMI compared to control group 
(t = −6.77; df =  48; p < 0.001) and presented with sig-
nificantly higher level of both OCD (t =  9.48; df =  48; 
p < 0.001) and depressive symptoms (t =  6.69; df =  48; 
p = p < 0.001) (Table 1).

Social cognition and face recognition
In comparison with controls (using t test) individu-
als with anorexia showed no statistically significant 

Table 1  Clinical characteristics of patients and control group

Variable Anorexic patients (N = 25) Healthy controls (N = 25) t value, df = 48 p value

Mean SD Mean SD

Age 27.1 6.3 24.5 5.2 1.57 0.12

Years of education 16.1 1.4 16.4 0.9 −1.04 0.30

BMI 17.6 2.2 23.4 3.6 −6.77 0.001

Duration of illness 9.7 6.6 – –

No of previous admissions 3.2 2.7 – –

Yale–Brown scale score 20.0 6.2 4.1 5.3 9.49 0.001

BDI score 29.8 15.7 6.2 4.1 6.69 0.001

EAT-26 scale score 41.9 19.81 4.58 4.48 9.00 0.001
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differences in their performance of all facial tests used in 
the study (Table 2).

The effect of clinical and demographic variables on task 
performance
Pearson correlations were performed between mean 
accuracy scores and clinical variables (e.g. Yale–Brown 
and BDI, EAT-26, years of education, illness duration 
and current BMI). Interestingly, in the patient group, 
there were no statistically significant effect of depression, 
obsessive–compulsive symptoms, severity of eating prob-
lems, chronicity, and current BMI on social cognitive/
cognitive tasks performance.

In the patients with anorexia a statistically significant 
correlation was found between mean score of ‘Read-
ing the mind in the eyes’ test and mean age (r = −0.47; 
p  <  0.05). In the control group statistically significant 
correlations were found between mean score of BMI 
and mean score of RMTF (r = −0.60; p < 0.01) and addi-
tionally between mean age of controls and mean score of 
RMTF (r = −0.42; p < 0.05).

The anorexic group was mildly older than healthy con-
trols, but there was no statistically significant difference 
between groups. Groups were homogeneous in terms 
of years of education—approximately 16  years of edu-
cation for both groups included in the research. Highly 
statistically significant differences between groups were 
obtained for mean BMI and mean Yale–Brown, BDI and 
EAT-26 scales scores (all with p < 0.001).

Discussion
Despite significant clinical pathology, the group of indi-
viduals with anorexia nervosa did reveal neither deficits 
in emotion recognition nor in theory of mind com-
pared to the healthy individuals. These results are com-
patible with those combined by Cardi et  al. [6] which 
claim that participants with EDs did not display specific 
abnormalities in emotional processing, recognition and 
empathic response to others’ basic discrete emotions. 
However, they had poorer facial expressivity and a ten-
dency to turn away from emotional displays. We did 
not find that individuals with AN had a specific impair-
ment in the recognition of facial expression of emo-
tions, which is in line with some previous studies [2, 17, 

20, 21, 33]. Our results correspond with Phillipou and 
others’ research (2015) that shows participants with 
AN did not differ from healthy control participants in 
the areas of attentional focus when viewing the Ekman 
face stimuli, nor did they differ in emotion identifica-
tion of these stimuli. Phillipou et  al. study encourages 
idea of intact emotion identification of facial affect 
stimuli and distinct hyperscanning behaviours when 
viewing faces in AN [25]. Our service users were simi-
larly accurate in their detection of facial emotion and 
faces per se relative to the healthy group which stays in 
line with results of other authors [20]. Harrison et  al. 
[15] in their study examined whether the problems in 
emotional functioning found in women in acute phase 
of AN are state or trait effects by comparing women 
who have already recovered from AN with women with 
acute AN and female HCs. The results showed that the 
recovered patients had a significantly higher social and 
angry-threat attentional bias than HCs, with medium 
effect sizes, and significantly lower scores on the emo-
tion recognition measure than HCs, with a medium 
effect size. On the other hand, the recovered group did 
not significantly differ from the HC group in terms of 
emotion regulation [15].

Rozenstein et al. [28] have shown that patients with AN 
are as fast and as accurate in matching both facial iden-
tity and facial emotions as their unaffected sisters and 
unrelated healthy controls.

There have been suggestions that aspects of the ano-
rexia nervosa presentation may be related to autistic type 
traits [13], and this leads to a hypothesis that impair-
ments in theory of mind might be seen [29]. For that rea-
son participant groups were assessed on the ‘Reading the 
mind in the eyes’ task, which asked participants to iden-
tify a person’s mental state from photographs of people’s 
eyes. Russell et  al. [29] found ToM impairments in the 
“Reading the Mind in the Eyes task” (RME) in a group of 
22 patients with AN. These results were not replicated by 
Oldershaw et al. [23] and Harrison et al. [14] who did not 
show any alterations in RME performance in AN patients 
which stays in line with our data.

Unlike Russell et al. [29], this sample was not impaired 
on the RME tasks which may stem from sampling differ-
ences. Our sample included outpatients with mean BMI 

Table 2  Results of facial tasks in subject groups

Anorexic patients (N = 25) Healthy controls (N = 25) t value, df = 48 p value

Mean SD Mean SD

FERT 18.4 2.6 19.1 2.3 −0.51 0.61

RMTF 22.8 2.8 23.5 0.8 −0.95 0.34

Eyes test 25.6 5.6 26.7 4.5 −1.25 0.22
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equals 17.6, whereas in Russell et al. study, the mean BMI 
of anorexic inpatient sample was 15.2.

First of all, in the study by Russell et al. [29] there was 
a statistically significant difference between the AN and 
HC groups on both mean age and years of education. 
According to Adenzato et  al. [2] both age and educa-
tion have been proven as crucial variables when assess-
ing ToM by RME whilst previous studies pointed out 
age and education related effect on RME performance. 
In our study a statistically significant correlation was 
found between mean score of ‘Reading the mind in the 
eyes’ test performed by our patients and their mean age 
(p < 0.05). Furthermore, Adenzato et al. [2] stressed out 
the potential effect of chronicity on RME performance to 
test hypothesis proposed by Zucker according to which 
chronic avoidance of salient social cues in AN may lead 
to increase dysfunction over time [2]. In our study, the ill-
ness duration exceeds 9 years similarly to studies done by 
Russell et  al. [29] and Harrison et  al. [14] in which sig-
nificantly weaker RME performance was found in AN 
patients. Thus in our study, Zucker’s hypothesis was not 
supported.

These differences can be explained by concluding that 
autistic type traits are more pronounced in patients with 
prolonged starvation and lower BMI. Furthermore, these 
traits may exacerbate factors that maintain the eating dis-
order rather than being a causative factor.

Patients with anorexia were significantly more 
depressed than healthy controls, and showed vivid obses-
sive–compulsive symptoms compared to controls which 
remain in line with the previous findings.

Undoubtedly, reliable measurement of social cogni-
tion per se remains problematic due to relatively limited 
psychometric results for many social cognitive tasks used 
widely in clinical research. As part of the social cognition 
psychometric evaluation (SCOPE) study, the psychomet-
ric properties of eight tasks were assessed by Pinkham 
et  al. [26] based upon the following factors: test–retest 
reliability, utility as a repeated measure, relationship to 
functional outcome, practicality and tolerability, sensi-
tivity to group differences, and internal consistency. The 
widely used in clinical studies the “Reading the Mind in 
the Eyes task” showed weaker psychometric properties in 
Pinkham et al. [26].

More longitudinal studies are needed to establish spec-
ificity (trait- or state-dependent nature) of the concomi-
tant social cognition deficits in anorexia nervosa using 
the measures with higher psychometric properties and 
find out if similar findings are observed in other psychiat-
ric cohorts of patients to tailor subsequent AN manage-
ment to be more successful and promising in future.

Conclusions
The findings of the current study corroborate those of 
Adenzato et al. [2] and Renwick et al. [27] and state that 
despite significant clinical pathology, the group of indi-
viduals with anorexia nervosa did not show any social 
cognitive/social perception deficits compared to the 
healthy control group. We did not find that individuals 
with AN had a specific impairment in the recognition of 
facial expression of emotions, which is in line with some 
previous research [17, 20, 21, 33]. This research states 
that following other studies [11, 27] social perception in 
people with anorexia nervosa is largely preserved.

Undoubtedly there are not many research projects con-
ducted among community outpatients which is an indis-
putable strength of our study. This research results stay 
in line with the study carried out by Morris et al. which 
states that the acute AN group reported lower levels of 
empathy than the recovered AN group and HC, but they 
also reported less antisocial behaviour. No differences 
were found in emotional recognition or social conform-
ity [22].

Recruitment criteria in our study were highly selec-
tive as research included patients with anorexia nervosa 
(mostly restrictive type) with no concurrent personal-
ity disorders diagnosed which made this group strictly 
homogeneous. Moreover, the study was conducted using 
well-known, standardised, cross-validated batteries or 
measures including RMTF as a control task for the FERT.

Cross-sectional design may be a weak point of this par-
ticular study, because it did not take the therapy effect 
into account in long-term. Another limitation of the 
study is the relatively small sample size. Further longitu-
dinal studies are needed to assess precisely the dynamic 
changes in emotional processing at various stages of AN, 
whether they are state- or of trait related.
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