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Background. Interpersonal processes, anxiety and emotion regulation difficulties form a key part of conceptual

models of eating disorders (EDs), such as anorexia nervosa (AN) and bulimia nervosa (BN), but the experimental

findings to support this are limited.

Method. The Reading the Mind in the Eyes task, the Difficulties in Emotion Regulation Scale (DERS) and a

computerized pictorial (angry and neutral faces) Stroop task were administered to 190 women [50 with AN, 50 with

BN and 90 healthy controls (HCs)].

Results. Those with an ED showed attentional biases to faces in general (medium effect), but specifically to angry

faces over neutral faces (large effect) compared to HCs. The ED group also reported significantly higher emotion

regulation difficulties (large effect) than HCs. There was a small difference between the ED and HC groups for the

emotion recognition task (small-medium effect), particularly in the restricting AN (RAN) group. Depression and

attentional bias to faces significantly predicted emotion regulation difficulties in a regression model.

Conclusions. The data provide support for conceptualizations of EDs that emphasize the role of emotional

functioning in the development and maintenance of EDs. Further research will concentrate on exploring whether

these findings are state or trait features of EDs.
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Introduction

Difficulties with emotional and social functioning are

theorized to play an important role in the develop-

ment and maintenance of eating disorders (EDs)

(Schmidt & Treasure, 2006). The literature in this area

has been reviewed recently (Zucker et al. 2007). Several

difficulties have been identified for people with EDs:

(1) high levels of insecure and avoidant attachment

styles (Ward et al. 2000), (2) limited social networks

(Tiller et al. 1997), (3) high levels of submissive be-

haviour and (4) unfavourable social comparisons

(Troop et al. 2003 ; Connan et al. 2007), which contrib-

ute to negative self-evaluation, a predisposing risk fac-

tor for all forms of EDs (Fairburn, 1998). Interpersonal

stress forms a central component of a neurodevelop-

mental hypothesis for the aetiology of anorexia

nervosa (AN) (Connan et al. 2003) and problematic

interpersonal relationships are thought to be one of the

maintaining factors for AN (Schmidt & Treasure,

2006). The underlying factors that contribute to this

problem in social and affective functioning have not

yet been defined, although there is interest in atten-

tional processes, emotion recognition and regulation.

Attentional biases

Posner & Petersen (1990) describe attentional bias as

the propensity to look for, and be attentive to, certain

information in the environment. Power & Dalgleish

(1997) assert that attentional processes are implicated

in the onset and maintenance of emotional disorders.

There have been two systematic reviews and meta-

analyses that have found attentional biases in partici-

pants with EDs of medium effect sizes to food- and

body shape-related stimuli (Dobson & Dozois, 2004 ;

Johansson et al. 2005). There has been less research on

attentional biases to social or emotional stimuli in

people with EDs. McManus et al. (1996) report data

that equate to a medium effect size for verbal stimuli

relating to threats from others towards the self in a
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mixed ED group compared to controls. Although

other authors have explored a variety of threatening,

disorder-salient stimuli/cues (Quinton, 2004 ; Meyer

et al. 2005), attentional biases to ecologically valid,

pictorial, social stimuli, such as faces, represent a new

area of research. Ashwin et al. (2006) developed a pic-

torial Stroop task that assesses attentional biases to

faces (angry and neutral) compared to neutral stimuli

(chairs) and found attentional biases to all faces (angry

and neutral) in 17 males with Asperger syndrome but

not in controls. Using this task in an ED sample could

contribute to filling the previously identified gap in

the literature. Anger is a highly salient and threatening

emotion for individuals with EDs (Fox & Power, 2009 ;

Ioannou & Fox, 2009) and is reported to contribute to

disordered eating (Fox & Froom, 2009). Therefore, we

were interested in examining whether people with

EDs had an attentional bias to angry faces.

Emotion recognition

A recent review of experimental paradigms inves-

tigating emotion recognition in people with EDs

(Oldershaw, 2009) reported a medium-sized effect.

Individuals with AN were found to show difficulties

with demanding tasks, such as labelling basic emot-

ions in the absence of verbal cues (Zonnevijlle-Bender

et al. 2002 ; Zonnevylle-Bender et al. 2004a, b), para-

digms using verbal stimuli (Kucharska-Pietura et al.

2004), forced-choice paradigms (Pollatos et al. 2008),

and those utilizing complex emotions, such as ‘ inter-

est ’, ‘ contempt’ and ‘shame’ (Kucharska-Pietura et al.

2004). Individuals with AN (Harrison et al. 2009 ;

Oldershaw, 2009; Russell et al. 2009) have more diffi-

culty labelling emotional states when restricted to

viewing only the eyes in the Reading the Mind in the

Eyes task (Baron-Cohen et al. 2001).

Emotional regulation

Family members report that individuals with AN lose

their emotion regulation skills and are more irritable,

moody and prone to temper tantrums (Smith, 2003).

Gilboa-Schechtman et al. (2006), using the Negative

Mood Regulation Scale (Catanzaro & Mearns, 1990)

and the Trait Meta-Mood Scale (Salovey et al. 1995),

found poorer emotional regulation strategies in their

ED group compared to controls. Gratz & Roemer

(2004) have developed a multi-dimensional approach

to assessing emotion regulation. Their Difficulties in

Emotion Regulation Scale (DERS) has shown sensi-

tivity to change after emotion-focused group therapy

(Gratz & Gunderson, 2006) in people with borderline

personality disorder. We decided to explore this

measure in an ED sample because of its multifaceted

approach and the high co-morbidity between EDs,

particularly bulimia nervosa (BN), and borderline per-

sonality disorder (Sansone et al. 2004).

Ochsner’s (2008) model of social and emotional

processing posits that emotion recognition, regulation

and attentional processes are interconnected skill sets,

all required for successful social affective functioning.

In a previous pilot study, we found that difficulties in

emotional recognition in women with AN were asso-

ciated with difficulties in self-reported emotion regu-

lation (Harrison et al. 2009). In the present study, the

aim was to extend this work by measuring attentional

biases to faces using a pictorial Stroop task. The re-

search aimed to address emotional functioning, both

transdiagnostically (across all EDs) and between di-

agnostic subtypes.

Based on the previously highlighted social and

emotional functioning difficulties reported in people

with EDs, the first hypothesis was that the ED group

would demonstrate a longer response time (greater

attentional bias) to name the colour of social stimuli

(all faces) compared to non-social stimuli (chairs) than

controls. A second hypothesis was that there would be

a stronger attentional bias to angry faces compared to

neutral faces in people with EDs. In addition, we pre-

dicted difficulties in recognizing emotions from the

eyes and in self-reported emotion regulation skills in

the ED group, compared to controls.

Method

Participants

All participants were female and were eligible to take

part in the study if they were aged between 18 and

55 years and were not colour blind. Participants with

EDs, either AN or BN, were recruited from the South

London and Maudsley National Health Service (NHS)

Foundation Trust Eating Disorder Services, the Insti-

tute of Psychiatry Eating Disorders Research Unit’s

volunteer database, through a circular email sent out

to the staff and students at King’s College London and

through putting up posters in the local community. A

DSM-IV (APA, 1994) diagnosis of an ED was obtained

either from a clinician or through using the Eating

Disorder Examination (EDE) Version 16 (Fairburn,

2008) on the day of testing. The AN and HC groups are

not the same participants reported in our previous

publication using similar measures (Harrison et al.

2009).

HCs were recruited from the local community using

advertisements, through an email circulated to staff

and students at King’s College London and through

personal contacts. HCs were excluded if they reported
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a personal or familial history (first-degree relative) of a

diagnosed psychological disorder.

Measures and procedure

The study received ethical approval from the NHS

Research Ethics Committee (Oxfordshire C) and all

participants provided informed consent. Participants

completed the following measures.

Measures of emotional functioning

Pictorial Stroop task (Ashwin et al. 2006). This is a com-

puterized task that records response times using

DMDX (Forster & Forster, 2003) computer software.

The stimuli are presented in three blocks of 48, with

two short rest periods. The social stimuli are male and

female angry and neutral faces and the non-social

stimuli are pictures of chairs. The stimuli are pres-

ented randomly on the computer screen in the colours

red, yellow, blue or green. The outcome variables are

described in detail in the data analysis section.

Reading the Mind in the Eyes task (Baron-Cohen et al.

2001). In this task the participant is shown a series of

36 sets of eyes on a computer screen. Around each set

of eyes are four words and the participant selects

which one of the four words most closely matches

what the person in the picture is thinking or feeling.

A definition booklet is provided. There are no time

limits. The outcome variable is the percentage of cor-

rect answers, with lower scores relating to greater

difficulties with emotion recognition. A control task

component is also included, in which the participant is

presented with 10 sets of eyes and asked to state

whether the eyes belong to either a male or a female.

Hallerbäck et al. (2009, p. 139), using the Bland–

Altman method to measure the limits of agreement

(Bland & Altman, 1986), found the task had ‘fairly

good’ test–retest reliability.

DERS (Gratz & Roemer, 2004). The DERS is a 36-item

self-report scale measuring emotion regulation. The

participant is asked to rate their responses across a

five-point scale : 1=almost never (0–10%), 2=some-

times (11–35%), 3=about half the time (36–65%),

4=most of the time (66–90%) and 5=almost always

(91–100%). There are six discrete but interconnected

subscales and also a total score. Higher scores indicate

greater difficulties with emotion regulation. The six

subscales are :

(1) Non-acceptance of emotional responses : a ten-

dency towards having negative secondary re-

sponses to one’s own negative emotions or not

accepting emotional reactions to distress.

(2) Difficulties in engaging in goal-directed behav-

iour : difficulties concentrating and accomplishing

tasks when experiencing negative emotions.

(3) Impulse control difficulties : difficulties with re-

maining in control of behaviour when experi-

encing negative emotions.

(4) Lack of emotional awareness : difficulties associ-

ated with attending to and acknowledging emo-

tions.

(5) Limited access to emotion regulation strategies : a

belief that, once upset, little can be done to regulate

emotions.

(6) Lack of emotion clarity : how much an individual

knows and understands the emotions they are ex-

periencing.

Cronbach’s a for this sample for the DERS total score

was 0.94, which is comparable to Gratz & Roemer’s

(2004) score of 0.93. Like Gratz & Roemer, Cronbach’s

a values for the subscales were in the range 0.80–0.89.

Clinical measures

The 21-item Depression, Anxiety and Stress Scale (DASS-

21 ; Lovibond & Lovibond, 1995b). This self-report

measure assess levels of depression, anxiety and stress

(seven items each), and gives a total DASS score. The

DASS-21 uses a three-point scale that ranges from 0

(did not apply to me over the past week) to 2 (applied

to me very much or most of the time over the past

week). Participants in the HC group were excluded

if they scored above the normal range of >5 for de-

pression,>4 for anxiety and>8 for stress. Cronbach’s

a for this sample was 0.92 for the total score, 0.96 for

the stress scale, 0.92 for the depression scale and 0.82

for the anxiety scale, comparable to those published by

Lovibond & Lovibond (1995a) of 0.90 for stress, 0.91

for depression and 0.84 for anxiety.

The Obsessive Compulsive Inventory Revised (OCI ; Foa

et al. 2002). This inventory assesses the frequency and

associated distress of seven obsessive–compulsive

symptom domains : washing, checking, doubting, or-

dering, obsessing, hoarding and mental neutraliza-

tion. Participants in the HC group were excluded if

they scored above the clinical cut-off score of 18 (Foa

et al. 2002). Cronbach’s a for this sample for the total

score was 0.93.

The Eating Disorder Examination Questionnaire (EDE-Q;

Fairburn & Beglin, 1994). This is a 36-item self-report

measure focusing on the past 28 days. Items address-

ing ED attitudes are scored using a seven-point scale.

Subscales and a global score are calculated, with

scores of o4 on key items considered within the
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clinical range. HCs scoring in the clinical range of o4

were excluded.

The National Adult Reading Test (NART; Nelson &

Willison, 1991). In this test the participant is asked to

read out loud a list of non-phonetic words. A greater

number of incorrect pronunciations relate to an in-

creasingly lower pre-morbid IQ estimation score. The

NART IQ estimation correlates positively with full-

score IQ, as measured using the British version of the

Wechsler Adult Intelligence Scale Revised (WAIS-R;

Wechsler, 1981), ranging from r=0.77 (Crawford,

1992) to r=0.81 (Crawford et al. 1989).

Data analysis

Construction of attentional bias variables

The Stroop task yields response times to each of the

randomly presented 144 stimuli, which are female

angry, female neutral, male angry and male neutral

faces, and chairs. To explore the hypothesis that there

would be differences in attentional bias to social stim-

uli between the ED and HC groups, a social attentional

bias variable was derived by taking the mean response

time (in milliseconds) to colour name all social stimuli

(all faces, both male and female, angry and neutral)

and subtracting from this the mean response time to

colour name non-social stimuli (chairs). A positive

number relates to an attentional bias to social stimuli,

with higher numbers indicating a stronger attentional

bias.

To permit analysis of the hypothesis that there

would be a difference in attentional bias to angry faces

between the ED and HC groups, an angry-threat at-

tentional bias variable was derived and was calculated

by taking the mean response times to colour name the

angry faces (both male and female) and subtracting

the mean response time to colour name the neutral

faces (both male and female). A positive number re-

lates to an attentional bias to angry-threat stimuli, with

higher numbers indicating a stronger attentional bias.

Data were explored for assumptions of normality.

Kolmogorov–Smirnov tests were significant (p<0.05)

and visual inspections of histograms indicated that

data were not normally distributed. Transformations

were unsuccessful. Therefore, medians are provided,

along with the interquartile range (IQR). x2 tests were

used for categorical data and Spearman’s r was used

for correlations. Rosenthal’s r (Rosenthal, 1991) was

used as an estimation of effect size, with 0.10 defined

as a small effect, 0.30 a medium effect and 0.50 a large

effect (Cohen, 1988, 1992). Hochberg’s (1988) correc-

tion was used to correct conservatively for multiple

testing, with corrected values displayed in parenth-

eses. This is a sequential correction thought to provide

better power, as it accounts for the fact that the num-

ber of comparisons reduces each time a hypothesis is

rejected. Hochberg’s correction was selected over

other sequential methods because we were not con-

cerned about potential dependencies between tests.

Results

The analysis plan was to examine emotional func-

tioning for EDs as a whole, followed by subgroup

analysis of the diagnostic subtypes.

Clinical and demographic characteristics

The final sample consisted of 190 participants : 90 HCs

and 100 in the ED group. Fifty of the ED group had

AN [35 had restricting anorexia nervosa (RAN) and 15

had binge purge anorexia nervosa (BPAN)] and 50

had BN. Of those in the ED group, 6% (n=6) were in-

patients, 7% (n=7) were day patients, 72% (n=72)

were out-patients and 15% (n=15) were not currently

receiving treatment. Of those in the ED group, 38%

had a previous hospital admission.

Table 1 provides demographic information and

data on the levels of disordered eating, depression,

anxiety and obsessive–compulsive traits, all of which

were significantly higher in the clinical groups. As

Table 1 illustrates, those with an ED had a significantly

lower body mass index (BMI) than HCs. Those with

BN had a significantly higher BMI than those with

AN. There were no differences between the ED and

HC groups regarding age, IQ score estimated using

the NART, or years of education. The groups did not

differ significantly regarding ethnicity. There were no

differences within the ED group regarding the use of

antidepressants, years of illness, or number of pre-

vious hospital admissions.

Results from the Pictorial Stroop task and the

Reading the Mind in the Eyes task

Social attentional bias

There was a significant main effect of group for the

colour naming of social stimuli. The ED group

[median=1989.72, interquartile range (IQR)=607.33]

compared to HCs (median=1608.64, IQR=789.32)

had longer colour naming times [U=2441, p<0.001

(p=0.007 after correction)], with a medium effect size

of 0.35. As illustrated in Fig. 1, both AN and BN par-

ticipants had significantly longer colour naming times

than HCs and did not differ significantly from each

other [U=874.5, p=0.113 (p=0.113 after correction)].

There were no differences between diagnostic sub-

types.
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Angry-threat attentional bias

There was a significant main effect of group for the

colour naming of angry-threat stimuli. The ED group

(median=67.76, IQR=98.04) compared to HCs

(median=x0.39, IQR=x2.78) had longer colour

naming times for angry faces than neutral faces

[U=1726, p<0.001 (p=0.005 after correction)], with a

large effect size of 0.5. As illustrated in Fig. 2, both AN

and BN participants had significantly longer colour

naming response times than HCs and did not differ

significantly from each other [U=1115, p=0.923

(p=0.923 after correction)]. There were no differences

between diagnostic subtypes.

Reading the Mind in the Eyes

There was a significant main effect of group for the

number of correct responses on the Reading the Mind

in the Eyes task. The ED group (median=75,

IQR=8.31), compared to HCs (median=80.33,

IQR=6.93) recognized fewer correct emotions

[U=3152, p=0.005 (p=0.04 after correction)], with a

small-medium effect size of 0.21. The BN group scored

significantly more correct answers than those with AN

[U=874.5, p=0.113 (p=0.113 after correction)] and

were equivalent to the HCs [(U=1635.5, p=0.083

(p=0.113 after correction)]. Subsequent analysis of AN

subtypes revealed that the overall difference between

the ED and HC groups was driven by the RAN group,

who differed significantly from HCs (U=1037.5,

p=0.013), although this difference fell to trend level

after the correction was applied (p=0.091). The BPAN

and HC groups, however, did not differ significantly

[(U=479, p=0.081 (p=0.339 after correction)]. These

findings are illustrated in Fig. 3.

These results did not differ when the ED group was

split according to those who were and were not taking

antidepressant medication.

Results from the DERS

Table 2 presents the results from the DERS. There was

a main effect of group for the DERS total score and all

of its subscales. Further analysis showed that the ED

group had poorer emotional regulation (median=127,

IQR=35) than HCs (median=76, IQR=28.5) for the

total DERS score [(U=324, p<0.001 (p=0.005 after

Table 1. Demographic and clinical characteristics of the sample

AN (n=50) BN (n=50) HC (n=90) Test statistics

Age (years), mean (S.D.) 26.7 (9.82) 27.54 (8.82) 28.50 (9.93) F(3, 186)=1.365, p=0.255

BMI, mean (S.D.) 15.38 (1.83) 20.98 (2.35) 21.61 (1.89) ED<HC: t=x8.248, df=188, p<0.001

AN<BN: t=x13.309, df=98, p<0.001

NART IQ estimation, mean (S.D.) 111.40 (8.64) 109.65 (6.95) 113.27 (7.39) F(3, 177)=2.298, p=0.079

Years of education, mean (S.D.) 15.16 (1.88) 15.85 (2.39) 15.94 (2.09) F(3, 184)=1.569, p=0.198

Number of previous hospital

admissions, mean (S.D.)

1.06 (1.94) 0.16 (0.51) N.A. F(2, 95)=1.287, p=0.281

Years of illness, mean (S.D.) 9.23 (9.27) 8.40 (6.63) N.A. F(2, 97)=0.887, p=0.415

Ethnicity x2(3)=4.134, p=0.247

White British 92 86 80

Other 8 14 20

Psychiatric medication for depression N.A. x2(2)=2.202, p=0.333

Yes (%) 32 30

No (%) 68 70

DASS total score 39 (8.5) 33 (20.75) 7 (9) H(2)=84.964, p<0.001

DASS stress 14 (5.25) 11 (9.5) 3 (6) H(2)=75.796, p<0.001

DASS anxiety 10 (9.25) 8.5 (7) 1 (2.5) H(2)=72.2, p<0.001

DASS depression 18 (9.25) 12 (16) 2 (2.5) H(2)=86.28, p<0.001

EDE-Q global score 5 (2.31) 4.34 (1.6) 0.40 (1.03) H(2)=58.13, p<0.001

OCI total score 31 (30.25) 18 (23) 8 (6) H(2)=47.29, p<0.001

AN, Anorexia nervosa ; BN, bulimia nervosa ; HC, healthy controls ; ED, eating disorder ; BMI, body mass index ; NART,

National Adult Reading Test ; DASS, Depression Anxiety and Stress Scale ; EDE-Q, Eating Disorders Examination

Questionnaire ; OCI, Obsessive Compulsive Inventory ; df, degrees of freedom; S.D., standard deviation ; N.A., not applicable.

For parametric data (age, BMI, NART, years of education, number of previous hospitalizations and years of illness) statistics

reported are means, followed by standard deviations in parentheses. For non-parametric data (DASS, EDE-Q and OCI), statistics

reported are medians followed by the interquartile range in parentheses. Test statistic column for DASS, EDE-Q and OCI

presents Kruskal–Wallis H. For the other measures, x2 or ANOVAs are used.
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correction)], with a large effect size of 0.67. Subsequent

subgroup analysis revealed no significant differences

between diagnostic subtypes.

Analysis of covariance : assessing IQ as a confound

There was a trend for IQ to be lower in the ED group

(mean=110.56, S.D.=7.89) than HCs (mean=113.27,

S.D.=7.39). Therefore, the analysis for the Reading the

Mind in the Eyes task, the Stroop task and DERS was

rerun with NART-estimated IQ scores as a covariate.

We found that NART-estimated IQ contributed sig-

nificantly to scores on the Reading the Mind in the

Eyes task [F(2, 189)=9.624, p<0.001] and the DERS

total score [F(1, 190)=9.624, p<0.001] but was not

related to the social attentional bias scores

[F(1, 190)=0.004, p=0.950] or to the angry-threat

attentional bias scores [F(1, 190)=0.749), p=0.379].

When controlling for NART-estimated IQ, the signifi-

cant difference between ED and HCs remained for the

Reading the Mind in the Eyes task [F(2, 189)=5.306,

p=0.006] and the DERS total score [F(2, 189)=54.333,

p=0.002].

Associations between ED pathology and emotional

functioning within the ED group

Within the ED group, a correlation analysis was car-

ried out to examine associations between the Reading

the Mind in the Eyes task, the Stroop social and angry-

threatening attentional biases and the EDE-Q global

score. There were no associations for the Stroop out-

come measures but the Reading the Mind in the Eyes

task was significantly and negatively correlated with

the EDE-Q global score (r=x0.396, p=0.017), such

that a higher global EDE-Q score, suggesting greater

eating pathology, was associated with a lower per-

centage of correct scores on the Reading the Mind in

the Eyes task. This correlation remained significant

after controlling for anxiety and depression, as

measured by the DASS-21 (r=x0.345, p=0.04).
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Fig. 2. Graph illustrating time taken to colour name angry-

threatening faces versus neutral faces. RAN, Restricting

anorexia nervosa ; BPAN, binge purge anorexia nervosa ; BN,

bulimia nervosa ; HC, healthy control.
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Fig. 3. Graph illustrating percentage of correct responses on

the Reading the Mind in the Eyes task. RAN, Restricting

anorexia nervosa ; BPAN, binge purge anorexia nervosa ; BN,

bulimia nervosa ; HC, healthy control.
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Fig. 1. Graph illustrating time taken to colour name social

stimuli (all faces) versus neutral stimuli (chairs). RAN,

Restricting anorexia nervosa ; BPAN, binge purge anorexia

nervosa ; BN, bulimia nervosa ; HC, healthy control.
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Association between BMI and Reading the Mind in

the Eyes task performance

Within the entire sample (ED and HC), there was no

correlation between the Reading the Mind in the Eyes

task and BMI after controlling for anxiety and de-

pression (r=0.16, p=0.09). Poor performance on the

Reading the Mind in the Eyes task was limited to the

AN group, particularly RAN. However, across the

entire ED group, there was no relationship between

BMI and scores from the Reading the Mind in the Eyes

task (r=0.15, p=0.142) after controlling for anxiety

and depression. The other emotional functioning

measures did not correlate with BMI.

The predictors of self-reported emotion regulation

difficulties

A linear regression (Table 3) was carried out to explore

the predictive values of DASS-21 anxiety and de-

pression, social attentional bias, angry-threat attention

bias and emotion recognition (Reading the Mind in the

Eyes task) on difficulties in emotion regulation (total

DERS score). The model was significant [F(5, 82)=
x4.662, p=0.001] and predicted 22.1% of the variance.

Depression and attentional bias to social stimuli (all

faces) significantly predicted difficulties with emotion

regulation.

Discussion

The aim of this study was to use a multifaceted ap-

proach to emotional functioning to measure emotion

recognition, regulation and attentional processes. The

findings support the first hypothesis, as the ED group

had a greater attentional bias for social stimuli (all

faces) (medium effect). This bias was present across all

diagnostic subtypes. The findings also support the

second hypothesis, as there was a greater attentional

bias to angry faces within the ED group, with a large

effect. This result was also present across all diagnostic

Table 2. Results from the Difficulties in Emotion Regulation Scale (DERS)

AN (n=50) BN (n=50) HC (n=90) Kruskal–Wallis H Mann–Whitney U post-hoc tests

DERS total score 127 (29) 126 (31.5) 76 (28.5) H(3)=64.722, p<0.001.

AN v. BN: U=1000.5, p=0.115 (0.115)

AN v. HC: U=147, p<0.001 (0.002)

BN v. HC: U=177, p<0.001 (0.002)

DERS non-acceptance 23 (10) 20 (9) 11 (8.5) H(3)=50.676, p<0.001

AN v. BN: U=1071, p=0.278 (0.278)

AN v. HC: U=249.5, p<0.001 (0.002)

BN v. HC: U=295, p<0.001 (0.002)

DERS goals 21 (5.5) 20 (2) 18 (9) H(3)=29.302, p<0.001

AN v. BN: U=1127.5, p=0.490 (0.490)

AN v. HC: U=460, p<0.001 (0.002)

BN v. HC: U=431.5, p<0.001 (0.002)

DERS impulsivity 18 (5) 22 (10) 10 (6) H(3)=56.835, p<0.001

AN v. BN: U=1060.5, p=0.244 (0.244)

AN v. HC: U=168, p<0.001 (0.001)

BN v. HC: U=251.5, p<0.001 (0.002)

DERS awareness 19 (7.25) 18 (2) 16 (4) H(3)=27.486, p<0.001

AN v. BN: U=453.5, p=0.068 (0.272)

AN v. HC: U=1516.5, p=0.005 (0.015)

BN v. HC: U=519, p<0.001 (0.005)

DERS strategies 28 (12) 28 (8) 15.5 (7.25) H(3)=57.661, p<0.001

AN v. BN: U=1078.5, p=0.301 (0.534)

AN v. HC: U=2485, p<0.001 (0.015)

BN v. HC: U=185.5, p<0.001 (0.005)

DERS clarity 17 (5.25) 15 (8) 11.5 (4) H(3)=56.681, p<0.001

AN v. BN: U=998.5, p=0.109 (0.327)

AN v. HC: U=177.5, p<0.001 (0.015)

BN v. HC: U=282.5, p<0.001 (0.005)

AN, Anorexia nervosa ; BN, bulimia nervosa ; HC, healthy control ; DERS, Difficulties in Emotion Regulation Scale.

Test statistic column presents main analysis of AN v. BN v. HC groups followed by post-hoc analysis.

Statistics reported are medians, followed by interquartile ranges (IQR) in parentheses.
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subtypes. The hypothesis predicting emotion recog-

nition difficulties in the ED group was met in part, as

people with restricting AN, but not other ED groups,

had difficulty recognizing emotions from the eyes

(small effect). Poor emotional regulation was reported

across the ED group (large effect).

The attentional bias to social stimuli is comparable

to the medium-sized effect reported for people with

Asperger syndrome using the same paradigm

(Ashwin et al. 2006) and is perhaps associated with

social phobia, which is a common co-morbidity for

people with EDs (Halmi et al. 1991 ; Godart et al. 2003).

The attentional biases for angry faces found in the ED

group provide further support for the salience of

anger for people with EDs (Fox & Harrison, 2008 ; Fox

& Power, 2009 ; Ioannou & Fox, 2009). The medium-

sized effects for these biases are comparable to those

reported for food, body, weight and shape stimuli in

Johansson et al. (2005) and Dobson & Dozois’ (2004)

meta-analyses.

Previous studies have found reduced emotional

recognition in ED, as summarized by Oldershaw’s

(2009) systematic review. This study replicates the

findings of Harrison et al. (2009), Oldershaw (2009)

and Russell et al. (2009), who all report significantly

lower correct scores for AN participants compared to

controls on the Reading the Mind in the Eyes task. Of

note, these difficulties are not found across the ED

spectrum, in that people with BN were similar to HCs.

The problem in emotional recognition, as measured

by the Reading the Mind in the Eyes task, is not

specific to AN, as similar findings are reported in a

range of other disorders, including autism, schizo-

phrenia and depression (Baron-Cohen et al. 2001 ;

Craig et al. 2004 ; Kelemen et al. 2004 ; Hefter et al. 2005 ;

Lee et al. 2005; Golan et al. 2006 ; Havet-Thomassin

et al. 2006 ; Irani et al. 2006 ; Losh & Piven, 2006 ;

Murphy, 2006 ; Kettle et al. 2008). By contrast, Fertuck

et al. (2009) report that individuals with borderline

personality disorder have superior scores on this

measure, compared to controls. Performance on the

Reading the Mind in the Eyes task was not correlated

with BMI, across the entire sample and within the ED

group, suggesting that low weight may not entirely

explain this finding.

The emotion regulation difficulties in the ED group

(median=127) are higher than those reported for

subclinical forms of BN (81.52, S.D.=20.34) (Whiteside

et al. 2007) and similar to those reported for borderline

personality disorder participants (mean=127.92,

S.D.=19.99) (Gratz & Gunderson, 2006). The atten-

tional bias to social cues and depression contributed to

emotion regulation difficulties, accounting for 22.1%

of the variance.

Limitations

Participants were self-selecting, which may have in-

troduced some sampling bias. However, groups were

reasonably matched for IQ, age and years of edu-

cation. Subdividing the AN group may have resulted

in a loss of power and replications with larger sample

sizes would be beneficial. The DERS is a relatively new

measure and clinical cut-offs are not yet available.

Clarifying self-reports by collecting data from pa-

tients’ carers on emotion regulation strategies and

adding an experimental measure of emotion regu-

lation would improve the method. For example, one

approach to measure emotion regulation within the

anxiety disorder literature has been to show films and

use self-report measures (Emotion Regulation Ques-

tionnaire ; Gross & John, 2003) alongside objective

physiological measures (heart rate, skin conductance

level and respiratory sinus arrhythmia) (Campbell-

Sills et al. 2006). Further research could address this.

Clinical implications

The results can help to inform clinical practice, such

that we now have improved understanding of the

Table 3. An examination of the impact of emotion variables on emotional regulation difficulties : linear regression analysis

Unstandardized coefficients Standardized

coefficients,

t SignificanceB S.E. b

(Constant) 103.284 17.399 5.936 0.000

Anxiety (DASS-21) 0.249 0.451 0.062 0.552 0.582

Depression (DASS-21) 1.048 0.414 0.282 2.532 0.013

Social attentional bias x0.012 0.004 x0.314 x2.965 0.004

Angry-threat attentional bias 0.016 0.016 0.110 1.042 0.301

Eyes total % correct 0.313 0.216 0.145 1.452 0.150

DASS-21, 21-Item Depression Anxiety and Stress Scale ; S.E., standard error.
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specific difficulties people with EDs may have in

emotional functioning.

Conclusions

In summary, the results show that people with AN

and BN report greater difficulties with emotion regu-

lation and show greater attentional biases for social

affective cues (longer latencies to colour name faces,

particularly angry faces) than controls. However, only

those with AN, specifically RAN, have difficulties

with recognizing emotions from the eyes. Depression

and attentional biases to social stimuli significantly

predicted difficulties with emotion regulation. These

may be state dependent or a trait present in those with

a history of EDs.
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