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ABSTRACT 

 

Background: People with eating disorders have difficulties in socio emotional functioning 

that could contribute to maintaining the functional consequences of the disorder. This 

study aimed to explore the ability to deliberately generate (i.e., pose) and imitate facial 

expressions of emotions in women with anorexia (AN) and bulimia nervosa (BN), 

compared to healthy controls (HC). Methods: One hundred and three participants (36 

AN, 25 BN, and 42 HC) were asked to pose and imitate facial expressions of anger, 

disgust, fear, happiness, and sadness. Their facial expressions were recorded and coded. 

Results: Participants with eating disorders (both AN and BN) were less accurate than HC 

when posing facial expressions of emotions. Participants with AN were less accurate 

compared to HC imitating facial expressions, whilst BN participants had a middle range 

performance. All results remained significant after controlling for anxiety, depression and 

autistic features. Limitations: The relatively small number of BN participants recruited 

for this study. Conclusions: The study findings suggest that people with eating disorders, 

particularly those with AN, have difficulties posing and imitating facial expressions of 

emotions. These difficulties could have an impact in social communication and social 

functioning. This is the first study to investigate the ability to pose and imitate facial 

expressions of emotions in people with eating disorders, and the findings suggest this 

area should be further explored in future studies. 
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1. Introduction 

Eating disorders (ED), such as anorexia (AN) and bulimia nervosa (BN), are 

characterised by disturbances in eating patterns and negative feelings about body shape 

and weight (American Psychiatric Association, 2013). In addition, people with ED often 

experience difficulties in the social domain (Caglar-Nazali et al., 2014), for example, 

reporting high levels of social anhedonia (Tchanturia et al., 2012) and avoidance of social 

rewards (Cardi et al., 2013). Moreover, eating disorder’s detrimental impact on social 

relationships is the highest amongst all general functioning domains (Tchanturia et al., 

2013a). 

Non-verbal communication skills play an important role in overall social 

functioning and the maintenance of social relationships (Blanchard and Panzarella, 1998). 

In particular, facial expressions of emotion are thought to enhance social functioning by 

conveying people’s emotional experience, increasing feelings of affiliation and rapport 

(Ekman, 1992; Schmidt and Cohn, 2001) and also by communicating specific 

information (Fridlund, 1994). According to the latter view, facial expressions of emotion 

can be seen as communication tools, in which there is a deliberate intention to deliver a 

message to others (Fridlund, 1994).  

Studies investigating spontaneous facial expression of emotions in people with 

AN consistently report that these patients show reduced facial expression of emotions, 

including those elicited through film clips (Davies et al., 2011; Rhind et al., 2014; Dapelo 

et al., 2015) and videogames (Claes et al., 2012). There is also preliminary evidence for 
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reduced expression of anger in response to videogames in BN (Tarrega et al., 2014), but 

other studies have not found differences between people with BN and healthy controls 

(HC) (Claes et al., 2012). 

The study of spontaneous facial expressions can provide information about the 

extent to which participants are able to convey their emotional experience. However, 

being unintentional, spontaneous facial expressions may not reflect a deliberate intention 

to deliver a message to others (Dethier et al., 2012). In contrast, it has been proposed that 

posed facial expressions (i.e., facial expressions that are deliberately generated), which 

are more regulated by cognitive control (Rinn, 1984), may reflect skills required when 

using facial expressions to communicate a message (Dethier et al., 2012).   

Communicating information through facial expressions of emotions requires 

intentional control when displaying affect. It has been suggested that imitation plays a 

role in developing control over our facial expressions (Williams et al., 2013). Facial 

imitation (i.e., copying a model’s facial expression) is thought to be involved in social 

development, empathy, cooperation, and social relationships (Heyes, 2009). In addition, 

imitation may contribute for facial expressions to be culturally shaped, enhancing social 

communication (Whiten et al., 1999). 

Posed and imitated facial expressions of emotions have shown to be altered in 

people with schizophrenia and autism spectrum disorders (Faso et al., 2015; Kohler et al., 

2008; Schwartz et al., 2006; Sevlever and Gillis, 2010). However, even though 

similarities in the social and cognitive domain have been reported for AN and autism 
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spectrum disorders (Mandy and Tchanturia, 2015; Oldershaw et al., 2011b; Tchanturia et 

al., 2013b; Zucker et al., 2007), to date no study has investigated posed and imitated 

facial expression of emotions in this population. 

In this context, the purpose of the study was to explore the ability to pose and 

imitate facial expressions of emotions in women with AN and BN, compared to a healthy 

control (HC) group. Given the evidence of reduced spontaneous facial expression in AN, 

we hypothesised that AN participants will show difficulties posing and imitating facial 

expressions of emotions. As the evidence for BN is more mixed, we hypothesised that 

they may exhibit a similar performance to the HC group. 
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2. Methods 

 

2.1. Design 

 Cross-sectional, case-control study comparing three groups (two clinical groups, 

AN and BN, and HC) matched by age, on two experimental tasks (posed expressions 

task, and imitated expression task). The study was approved by the National Health 

Research Ethics Services Committee (13/LO/0201). 

 

2.2. Participants  

Participants were 103 women between the ages of 18 and 55 years: Thirty-six 

women with AN (17 restricting type, and 19 binge-eating/purging type), 25 with BN, and 

42 HC. Participants with AN and BN were included in the study if they met DSM-5 

criteria (American Psychiatric Association, 2013) for AN or BN diagnosis, respectively. 

This was assessed by the first author (MD) using the Structured Clinical Interview for 

DSM-IV-TR Axis I Disorders (SCID-I; First et al., 2002), along with measures of height 

and weight taken on the day of the assessment. A body mass index (BMI; kg / m2) less 

than 18.5 was required for AN diagnosis, whilst for BN diagnosis it was required a BMI 

above 18.5. Inclusion criteria for HC participants were having no history of ED assessed 

through the SCID-I, and a BMI above 18.5. Exclusion criteria for all participants were 

having a head injury, autism spectrum disorders, and psychosis, not being fluent in 

English, and being unable to provide informed consent. Clinical participants were 
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recruited from specialist ED services, and through advertisement on the Beat website 

(http://www.b-eat.co.uk/). The HC group was recruited from the local community. All 

participants signed informed consent prior to participate in the study. 

 

2.3. Measures 

2.3.1. Body Mass Index (BMI): Height and weight of participants were measured on the 

day of the assessment to calculate BMI. 

2.3.2. Structured Clinical Interview for DSM-IV-TR Axis I Disorders (SCID-I) (First et 

al., 2002): The eating disorders module of the SCID-I was used to assess ED diagnosis in 

all participants. In order to allow for the main changes in diagnostic criteria introduced by 

DSM-5 (American Psychiatric Association, 2013), amenorrhea was not required for AN, 

and the frequency of binge eating and purging behaviour was reduced to once a week for 

BN. 

2.3.3. Demographic questionnaire: This is a self-report survey with questions on age, 

treatment status and medication usage. 

2.3.4. Eating Disorder Examination Questionnaire (EDE-Q) (Fairburn and Beglin, 

1994): This is a widely used 36-item self-report measure that assesses cognitions and 

behavioural features of ED. The internal consistency for the EDE-Q global score in the 

current sample was α=0.98.  

2.3.5. Hospital Anxiety and Depression Scale (HADS) (Zigmond and Snaith, 1983): This 

14-item self-report questionnaire has been shown to have adequate validity and reliability 
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(Bjelland et al., 2002). Internal consistencies in the current study were α=0.74 for the 

anxiety scale, and α=0.71 for the depression scale. 

2.3.6. Autism Quotient (AQ-10) (Allison et al., 2012): The AQ-10 is the shorter version of 

the original AQ (Baron-Cohen et al., 2001), used to assess autistic features. In this study 

the internal consistency was α=0.63. 

 

2.4. Tasks 

2.4.1. Posed Expressions task: 

During the posed expression task participants were asked to generate a facial 

expression for five emotions (anger, disgust, fear, happiness, and sadness) in response to 

a verbal instruction. Participants sat in front of a computer laptop with a built-in camera 

and were asked to “pose or show the computer a facial expression for ‘X’ (i.e., anger, 

disgust, fear, happiness, or sadness)”.  Participants were asked to look straight at the 

camera to indicate the moment when they thought they were posing the facial expression 

at their best. First, the investigator posed the emotion ‘surprise’ as an example, and 

checked if the participant had understood the instructions. Then, participants attempted to 

pose the facial expressions for all five emotions  (order was random), under the 

researcher’s (MD) instruction. The researcher did not look at the participants whilst they 

were performing the task.  

 

2.4.2. Imitated Expressions task:  
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During this task participants were asked to imitate five facial expressions of 

emotions. The facial expressions were taken from the Pictures of Facial Affect set of 

prototypical facial expressions for emotions (Ekman and Friesen, 1976). Three 

randomisation lists with pictures of female faces displaying anger, fear, disgust, 

happiness and sadness in random order were made. Each participant was assigned to one 

randomisation list. The pictures with the model’s facial expressions were presented in a 

computer laptop screen, one at a time, and in turn the participants were asked to imitate 

the model’s facial expression the best they could. As in the posed emotions task, they 

were instructed to look at the camera to indicate when they were best imitating the facial 

expression.  

The tasks are based on Schwartz and collaborators’ study of posed and imitated 

emotion expressions (Schwartz et al., 2006) 

 

2.5. Procedures: 

Participants attended one testing session, in which experimental and self-report 

measures were carried out. Participants obtained £10 to compensate for their time. The 

first author (MD) was responsible for data collection.  

 

2.6. Scoring of the facial expressions: 

All video records were inspected by MD, and pictures were taken at the moment 

participants looked straight at the camera. Another researcher who was blind to 



This is the manuscript submitted to the Journal of Affective Disorders, but it is not 
the final version. For the final, published version, please see: Dapelo, M.M, 
Bodas, S., Morris, R., Tchanturia, K. (2016) Deliberately generated and imitated 
facial expressions of emotions in people with Eating Disorders. J Affect Disorders 
191:1-7. DOI: 10.1016/j.jad.2015.10.044. 

	  
participants’ diagnosis and study hypothesis (SB) scored all pictures in both tasks. 

Twenty-five percent of the pictures were also rated by MD and inter-rater reliability of 

scoring was assessed using intra-class correlation coefficient. Intra-class correlation 

analysis was chosen because it is more suitable for ordinal data than Cohen’s kappa 

statistic (Banerjee et al., 1999) 

The posed expressions task was scored in two stages. On the first stage (i.e., 

‘Recognisability’), the researcher blind to study hypothesis was asked to judge which 

emotion was being portrayed by the participant, in a forced choice paradigm (options 

were: anger, disgust, fear, happiness, and sadness). The rater based his judgment in 

descriptions of typical facial features for each emotion taken from Ekman and Friesen 

(2003). In addition, in order to ensure the rater’s proficiency at recognising emotions in 

facial expressions, his ability was tested using an emotion recognition task, in which he 

obtained near perfect scores (98% accuracy). 

The rater’s judgement was compared to the emotion the participant was instructed 

to portray to assess the recognisability of the participant’s facial expression. For example, 

if a participant was instructed to pose ‘anger’ and the rater estimated that her facial 

expression looked ‘angry’, the facial expression was deemed ‘recognisable’. On the other 

hand, if the rater estimated the facial expression looked ‘sad’ (or ‘fearful’, or ‘happy’, or 

‘disgusted’) it was considered ‘not recognisable’. Participants’ count of recognisable 

expressions for all 5 emotions was added to form a total score ranging from 0 to 5.  
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On the second stage (‘Accuracy’), the accuracy of all recognisable expressions 

was assessed. For this purpose, a guideline was developed, which included descriptions 

of typical facial features for each emotion taken from Ekman and Friesen (2003). For 

example, in the guideline ‘anger’ was described with the following key features: 

Eyebrows lowered and drawn together, eyelids tensed, lips tightly pressed together or 

parted in a squared shape showing the teeth. In addition, the guideline included 3 pictures 

of angry faces taken from Ekman and Friesen (2003). For the accuracy assessment, 

expressions were evaluated comparing their features to the description and pictures 

provided in the guideline. The rater determined the expression accuracy using a 6-point 

Likert scale (i.e., 1: ‘Not at all accurate’, 2: ‘Barely accurate’, 3: ‘Somewhat accurate’, 4: 

‘Reasonably accurate’, 5: ‘Mostly accurate’, and 6: ‘Perfectly accurate’) aided by 

descriptions for each anchor point (e.g., 3: ‘Somewhat accurate’: The emotion showed is 

confusing, but it can be identified. Some characteristic features are present, but they are 

not enough to avoid hesitation; 5: ‘Mostly accurate’: Most of the characteristic features 

are present and accurately shown, and the emotion can be clearly identified. However, 

some features are still missing or are shown slightly inaccurately). 

Facial expressions that were deemed ‘not recognisable’ on stage one, obtained a 

score of 1 in the second stage. The score obtained on each emotion was added for a total 

accuracy score, ranging from 5 to 30. In order to estimate inter-rater reliability, 129 

pictures (25%) were scored by both raters (MD, SB) and single measures intra-class 

correlation analysis was carried out, with satisfactory results (ICC (2,1)= 0.80). 
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The imitated expression task was scored in a similar fashion to the second stage of 

the posed expressions task. A computer display presentation was created showing pairs of 

pictures on each view (i.e., the model’s facial expression and the participant’s imitation 

of the model). The researcher blind to study hypothesis (SB) was asked to rate how well 

the imitated facial expression matched the model, using a 6-point Likert scale (i.e., 1: ‘No 

match at all’, 2: ‘Barely accurate match’, 3: ‘Somewhat accurate match’, 4: ‘Reasonably 

accurate match’, 5: ‘Mostly accurate match’, and 6: ‘Perfect match’). For this purpose, a 

guideline was built with descriptions for each anchor point (e.g., 2: ‘Barely accurate 

match’: One or 2 features of the model are present, but they are clearly insufficient to 

establish clear correspondence between the model and the imitated expression; 4: 

‘Reasonably accurate’: It is possible to establish a clear correspondence between the 

model and the imitated expression. Nevertheless, the features showed in the imitated 

expression are too imprecise or inaccurate to be categorised as a good match). The score 

obtained on each imitated expression was added for a total imitation score, ranging from 

5 to 30. In order to estimate inter-rater reliability, 129 pictures (25%) were scored by both 

raters and single measures intra-class correlation analysis was carried out, showing 

satisfactory reliability (ICC (2,1)= 0.85). 

 

2.7. Data Analysis: 

Data were analysed using SPSS 21 (IBM Corp ©). Distributions were assessed 

using normality tests (i.e., Kolmogorov-Smirnov and Shapiro-Wilk tests) and when data 
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were normally distributed, parametric tests were used. ANOVA with Gabriel’s pairwise 

post hoc test was used to identify differences in the mean performance of participants 

with AN, BN, and HC on the posed and imitated expression tasks. Gabriel’s post-hoc test 

was selected because it shows adequate power when used with groups of different sample 

sizes (Field, 2013). Cohen’s d effect size was calculated. When data were not normally 

distributed, non-parametric Kruskal-Wallis test was used instead. When differences 

between the ED groups and HC were found, multiple linear regression was used to 

control for potential confounders (i.e. anxiety, depression, and autistic features). Each of 

the potential confounding variables was tested individually in a separate linear regression 

model. The variables that were found to be individually associated with the outcome at p-

values less than 0.05 were included in the multiple regression model. To explore the 

effect of medications in posed and imitated facial expression, ED participants were split 

into clinical participants who were taking medications (n=29) and those who were not 

(n=32) and an independent sample t-test was used. Finally, the association of clinical 

characteristics (i.e., BMI, length of illness, and ED features) and posed and imitated 

facial expression was explored within the ED group using Pearson correlation coefficient. 
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3. Results 

  

One hundred and three women participated in the study: 36 with AN, 25 with BN, 

and 42 HC. Average age for the whole sample was 27 years (SD=7.54). Participants’ 

demographic and clinical characteristics can be seen in Table 1. As expected, participants 

with ED differed from HC on measures of eating disorder, anxiety, depression, and 

autistic features. Participants with AN had significantly lower BMI than those with BN 

and HC. There was no significant difference in the length of illness of AN and BN 

participants. 

 

---- TABLE 1 --- 

 

The majority of AN participants were receiving inpatient treatment at the time of 

the study (n=15; 42%), followed by outpatient (n=9; 25%), intensive outpatient (n=8; 

22%), or self-help treatment (n=1; 3%). BN participants were receiving outpatient 

treatment (n= 11; 44%), self-help (n=2; 8%), or intensive outpatient treatment (n=1; 4%). 

Three AN participants (8%) and 11 BN participants were not receiving treatment (44%).  

Sixty one percent of AN (n=22) and 28% of BN participants (n=7) were using 

psychotropic medications. In most of the cases, participants were using selective 

serotonin reuptake inhibitors (SSRI) (AN: n=17; BN: n=5). None of the HC participants 

was taking psychotropic medications.  
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3.1. Posed expression  

 

3.1.1. Recognisability 

Analyses of variance results are shown in table 2. Since data were not normally 

distributed, Kruskal-Wallis test was carried out. Results indicated that there were no 

significant differences in posed expression recognisability among the groups. 

 

---- TABLE 2--- 

 

3.1.2. Accuracy 

Figure 1 shows descriptive results for all groups for posed emotion accuracy. 

Analyses of variance revealed that the groups differed significantly in accuracy (Table 2). 

Post-hoc tests indicated that both AN and BN participants were significantly less accurate 

than the HC group and there was no significant difference between the AN and BN 

participants. 

 

---FIGURE 1------ 

 

In order to control for potential confounders, AN and BN participants were 

grouped together (n=61) and multiple regression analysis was conducted, controlling for 
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the effects of anxiety (HADS-A), depression (HADS-D), and autistic features (AQ-10). 

Results indicated that having an ED remained as a significant predictor of posed emotion 

accuracy after controlling for all confounders (Table 3).   

In addition, the effect of medication on accuracy was explored. For this purpose, 

ED participants who were using psychotropic medications (n=29) were compared to 

those who were not (n=32). Results indicated that there were no significant differences 

between both groups (t(59)=-0.39; p=0.70). 

Finally, the association of clinical characteristics such as BMI, length of illness, 

eating disorder features (EDE-Q) and posed emotion accuracy was explored within the 

ED group. Results showed no statistically significant correlation between the variables 

(BMI: r=0.05; p=0.73; length of illness: r=0.04; p=0.79; EDE-Q: r=-0.06; p=0.65). 

 

----Table 3---- 

 

3.2. Imitation 

 

Descriptive results for all groups on imitation are shown in figure 2. Results of 

ANOVA showed significant differences in imitation among the groups (Table 2). Post-

hoc tests indicated that AN participants had significantly lower performance than the HC 

group. Participants with BN did not differ from AN or HC participants, exhibiting middle 

scores.  
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---FIGURE 2------ 

 

In order to explore the extent to which being AN would remain a significant 

predictor of imitation after controlling for confounders, multiple regression analysis was 

conducted controlling for the effects of anxiety (HADS-A), depression (HADS-D), and 

autistic features (AQ-10). Results indicated that being AN remained as a significant 

predictor of imitation after controlling for all confounders (Table 3). 

In addition, the performance of ED participants who were using psychotropic 

medications (n=29) was compared to those who were not (n=32). Results indicated that 

there were no significant differences between both groups (t(59)=-0.86; p=0.39). 

Finally, the association of clinical characteristics such as BMI, length of illness, 

eating disorder features (EDE-Q) and imitation was explored within the ED group. 

Results indicated that BMI was significantly associated with imitation (BMI: r=0.26; 

p=0.04). There were no other statistically significant correlations between the variables 

(length of illness: r=0.04; p=0.77; EDE-Q: r=-0.15; p=0.26). 
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4. Discussion 

 

This study aimed to explore the ability to pose and imitate facial expressions of 

emotions in women with ED, comparing their performance to women without present or 

past history of eating disorders. The overall findings suggest that participants with ED, 

particularly those with AN, have difficulties posing and imitating facial expressions. 

These results are in line with our prediction that the AN group will perform worse than 

the HC group in the both emotion expression tasks. 

The analysis of recognisability of posed facial expressions of emotions showed no 

differences between participants with ED and HCs. However, the analysis of accuracy 

revealed that people with ED were less able to accurately show the prototypical features 

of emotions when posing facial expressions of emotions. The fact that ED participants’ 

facial expressions were recognisable by a researcher blind to diagnostic status (despite 

not being very accurate), may suggest that patients’ difficulties communicating emotions 

to others are subtle. Relative to deliberately generated (posed) emotion expressions, real-

life facial expressions tend to be less exaggerated, which decreases their recognisability 

(Faso et al., 2015). In addition, people with ED tend to have limited social skills and low 

assertiveness (Arcelus et al., 2013, Hambrook et al., 2012); thus, even subtle difficulties 

in the ability to convey emotional messages might have an impact on social functioning 

in this population (Doris et al., 2014; Tchanturia et al., 2013a).  
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Participants with AN were the least accurate imitating prototypical facial 

expressions of emotions. These findings are in line with evidence of studies on 

spontaneous (automatic) facial expression of emotions that reported reduced facial 

expressions in AN (Davies et al., 2011; Rhind et al., 2014, Dapelo et al 2015). It has been 

proposed that imitation is one mechanism by which people develop the ability to express 

emotions (Whiten et al., 1999; Williams et al., 2013). Thus, difficulties in imitation might 

contribute to the reduced facial expressivity found in AN. Future studies investigating the 

impact of imitation on spontaneous expressions would contribute to exploring this idea 

further. 

To be able to imitate other people’s facial expression it is required to understand 

the intention of the person displaying the emotion (Tomasello et al., 1993). In this 

context, imitation requires the ability to mentalise or ascribe intentions and meaning to 

people’s behaviour (Skarderud, 2007). People with AN have shown difficulties in 

emotion theory of mind (Oldershaw et al., 2011a, Russell et al., 2009) and these 

difficulties could be at the base of the problems in imitation seen in the current study. 

Future studies assessing mentalising abilities and imitation may explore the link between 

these two processes in people with AN. 

 Participants with BN obtained middle scores in the imitation task. Several reasons 

might explain the differences found between AN and BN. First, even though both 

disorders share core psychopathological aspect such as aberrant eating behaviour and 

negative feelings about shape and weight, they differ on BMI. Within the ED group, BMI 
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was directly correlated with imitation in this study, and low BMI has been associated 

with reduced facial expression of emotions in AN (Davies et al., 2013; Dapelo et al., 

2015). It could be speculated that BMI might affect facial expressivity in general, thus 

interfering with imitation of facial expressions. Alternatively, differences in the imitation 

task could relate to other differences in the current study’s AN and BN sample. For 

example, whereas most of the AN participants were recruited from inpatient treatment 

programmes, most BN in this study were from outpatient programmes or were not 

receiving treatment. This suggests that BN participants in this study tended to live in the 

community, have employment or were students, and their general functioning was less 

affected by the ED. However, it should be noted that length of illness was similar for both 

groups. Finally, the relatively small number of BN participants could have resulted in 

reduced power to assess differences in this group. 

 The multiple regression analysis findings suggest that in people with ED, the 

difficulties posing and imitating facial expressions of emotions are explained mainly by 

the ED, and not comorbidities, such as anxiety, depression and autistic features. 

Comparison between medicated and un-medicated ED participants also suggests that 

posing and imitating facial expressions is not affected by psychotropic medications in this 

clinical group. 

It has been proposed that problems in socio emotional processing may contribute 

to the maintenance of the ED (Treasure et al., 2012).  According to this view, ED 

cognitions and behaviours can provide a distraction from emotions that are difficult to 
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manage (Schmidt and Treasure, 2006). There is evidence that people with ED have 

difficulties regulating emotions (Harrison et al., 2010), and some new empirically 

informed treatments attempt to help patients regulating their emotions (e.g. Tchanturia et 

al., 2014, 2015). In this context, the problems in the ability to pose and imitate facial 

expressions of emotions reported in this study could interfere with the ability of patients 

to communicate their needs to clinicians and significant others, receiving less support as a 

consequence. In addition, the abilities involved in posing and imitating emotions are 

relevant for communication (Dethier et al., 2012), and social functioning (Heyes, 2009), 

which is particularly affected by the ED (Tchanturia et al., 2013a, Harrison et al., 2014). 

Thus, the difficulties shown by ED participants in this study underline the need to further 

investigate these processes, in order to inform treatments with focus on emotion 

processing, such as Cognitive Remediation and Emotional Skills Training (CREST) 

(Tchanturia et al., 2014), Emotion Acceptance Behaviour Therapy (EABT) for Anorexia 

Nervosa (Wildes et al., 2014), Radically Open-Dialectical Behaviour Therapy (RO-DBT) 

(Lynch et al., 2013); and the Maudsley Model of Anorexia Nervosa Treatment for Adults 

(MANTRA) (Schmidt et al., 2012) and with focus on mentalising abilities, such as 

Mentalisation Based Therapy for Eating Disorders (MBT-ED) (Robinson et al., 2014).  

There are some limitations in this study we would like to highlight, for example, 

even though the researcher rating the facial expressions was blind to the group allocation 

of the participants, some AN participants were visibly underweight and therefore their 

group allocation may have been revealed. In addition, the rating system used in this study 
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does not inform about the clinical value of the differences found between ED participants 

and HC. Future studies could aim at investigating the clinical implications of these 

difficulties. 

Another limitation of the study is the relatively small number of participants with 

BN, which could have impacted the results due to lack of power. 

 In conclusion, the study findings suggest that people with ED, particularly those 

with AN, have difficulties posing and imitating facial expressions, and that these 

difficulties are not explained by comorbid anxiety, depression, autistic features, or by the 

use of medication.  These difficulties may be linked to problems in social functioning in 

this population. To our knowledge this is the first study looking at posed an imitated 

facial expressions of emotions in eating disorders and its findings suggest that this new 

area of study warrants further exploration. 
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