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Abstract
Objective: Anorexia nervosa (AN) is often associated with impairments in the
socio‐emotional domain. Avoidance of eye‐contact may underlie some of these
difficulties and has been found in adults with AN in several studies. This study
aimed to clarify whether adolescents with AN also show reduced eye‐contact
when viewing social stimuli, that is, faces.
Methods: In this cross‐sectional study, girls aged 12–18 years with AN
(n = 38) were compared with a clinical (girls with depression and/or anxiety
disorders; n = 30) and a healthy (n = 36) control group. Eye‐contact was
operationalised as maintenance of visual attention to the eye‐area of faces
showing different emotional expressions (happy, angry, afraid, sad, neutral),
recorded via eye‐tracking.
Results: Contrary to our expectations, we did not find adolescents with AN to
dwell less on the eye‐area than control groups; instead, we found preliminary
evidence for increased attention to the eye‐area in the AN group compared to
the healthy control group.
Conclusions: The results suggest that reduced eye‐contact found in adult AN
samples is not (yet) present in adolescents with AN but may develop with the
prolonged duration of the disorder. However, replication and longitudinal
studies are needed to confirm this assumption.
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Highlights

� This is the first study to investigate eye‐contact (operationalised as visual
attention to the eye‐area) in adolescents with anorexia nervosa compared to
a healthy and a clinical control group.

� Adolescents with anorexia nervosa did not show reduced eye‐contact.
� Reduced eye‐contact may develop with prolonged illness duration.
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1 | BACKGROUND

Anorexia nervosa (AN) is characterised by significantly
low body weight, severe fear of weight gain, and
disturbed body image (American Psychiatric Associa-
tion, 2013) and is often associated with socio‐emotional
impairments (Tauro et al., 2022). These impairments
have been proposed to be involved in the disorder's
development and maintenance (e.g., Treasure &
Schmidt, 2013), as they may not only aggravate inter-
personal difficulties but also exacerbate eating disorder
pathology as a maladaptive response to these difficulties
(Treasure et al., 2012).

Avoidance of eye‐contact may underlie some of the
socio‐emotional difficulties, as eye‐contact is an impor-
tant foundation for several socio‐emotional skills, such as
recognising emotions in other people's faces (Kerr‐Gaff-
ney et al., 2021; Kleinke, 1986), and has previously been
associated with the severity of social difficulties (Corden
et al., 2008). Some empirical studies of adults with AN
have found them to show less eye‐contact (operational-
ised as visual attention to the eye‐areas of facial stimuli;
Harrison et al., 2019; Watson et al., 2010) than adults
without mental illness. However, no studies have inves-
tigated eye‐contact in adolescents with AN. This seems
particularly important as adolescence is the most com-
mon time for the onset of AN (Solmi et al., 2022) and is
also a sensitive period for social development (Blake-
more & Mills, 2014). Thus, impairments in socio‐
emotional skills during this period could have particu-
larly detrimental consequences. In addition, while some
alterations in socio‐emotional processing, such as
reduced attention to faces, have been found in both
adults (Kerr‐Gaffney et al., 2021; Watson et al., 2010) and
adolescents (Pinhas et al., 2014; Sfärlea et al., 2023),
others, such as deficits in facial emotion recognition,
have been found to characterise only adults (Caglar‐
Nazali et al., 2014) but not adolescents with AN (Laghi
et al., 2015; Sfärlea et al., 2018) and have been suggested
to develop with the longer course of the illness. This
emphasises the need to examine adolescents with AN
separately regarding their socio‐emotional skills, and in
particular eye‐contact, in order to find out whether dif-
ficulties in eye‐contact are already present at an early
stage of the disorder or develop as the disorder
progresses.

The aim of the present study, therefore, was to
investigate eye‐contact in adolescents with AN. Eye‐
contact was operationalised as maintaining visual atten-
tion on the eye‐area of faces showing different emotional
expressions and was assessed using eye‐tracking. When
examining adolescents with AN, it is crucial to consider

that the majority have comorbid disorders, especially
depression and anxiety disorders (Catone et al., 2021),
both of which are associated with alterations in
eye‐contact (Capriola‐Hall et al., 2021; Hinchliffe
et al., 1971). Thus, transdiagnostic features may ac-
count for decreased eye‐contact in AN. To distinguish
between transdiagnostic and eating‐disorder‐specific al-
terations regarding eye‐contact, adolescents with AN
were compared not only with a healthy control (HC)
group but also with a clinical control (CC) group con-
sisting of adolescents with major depression and/or anx-
iety disorders.

In line with prior findings in adults (Harrison
et al., 2019; Watson et al., 2010), we hypothesised that
adolescents with AN would dwell less on the eye‐area of
emotional faces compared to HCs. No predictions were
made for the CC group due to heterogeneous results
regarding the direction of their eye‐contact alterations
and the lack of previous studies comparing AN and CC
groups. Furthermore, we explored whether differences in
eye‐contact were modulated by facial emotion, as in-
dividuals with AN have been found to avoid certain
emotional expressions (e.g., angry faces; Sfärlea
et al., 2023).

2 | METHODS

Data for the present study were collected within a larger
research project (Sfärlea et al., 2021). Ethical approval
was obtained from the local Ethics Committee.

2.1 | Participants

A total of 112 girls were tested between September 2020
and March 2022, but n = 8 of them were excluded due to
poor eye‐tracking data quality (see below), resulting in a
final sample of N = 104 12–18‐year‐old girls. Participants
in the two clinical groups were recruited at the Depart-
ment of Child and Adolescent Psychiatry of the LMU
University Hospital Munich and participants of the HC
group were recruited via previous studies. Participants
received a €30 voucher as compensation.

For all participants, past and previous psychiatric di-
agnoses according to DSM‐5 (American Psychiatric As-
sociation, 2013) were assessed with a standardised semi‐
structured interview (Kinder‐DIPS; Margraf et al., 2017;
Schneider et al., 2017). Depressive symptoms were
assessed with the Beck Depression Inventory‐II (BDI‐II;
Hautzinger et al., 2006), while eating psychopathology
was assessed with the Eating Disorder Inventory (EDI‐2;
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Thiel et al., 1997), both with Cronbach's α ≥ 0.90 in the
current sample. Inclusion criteria were (corrected‐to‐)
normal vision, sufficient German language skills, IQ > 85
(assessed with CFT 20‐R; Weiß, 2006; one participant
scoring just below 85 was included nonetheless; this did
not change the results), and no psychotic or bipolar dis-
orders, or substance abuse.

Thirty‐eight girls meeting the diagnostic criteria for AN
were included in the AN group. Most of them qualified for
a comorbid disorder, primarily depression (n = 18) and
anxiety disorders (n = 14). Thirty girls meeting the criteria
for major depression (n = 23), social phobia (n = 18), and/
or generalised anxiety disorder (n = 8) and no history of
eating disorders were included in the CC group. Thirty‐six
girls not meeting the criteria for any current or past mental
disorder were included in the HC group. Participant
characteristics are presented in Table 1.

2.2 | Procedure

2.2.1 | Stimuli

Stimuli comprised 80 photographs of male and female
faces showing five different emotional expressions
(happy, angry, afraid, sad, neutral). Pictures were taken
from the Karolinska Directed Emotional Faces database
(Lundqvist et al., 1998), presented in greyscale, and edi-
ted to show only the facial area (to remove distracting
features). Mean luminance, contrast, and predefined area
of interest did not differ between emotions.

2.2.2 | Experimental task

Participants viewed the stimuli at a 65 cm viewing dis-
tance on a 15‐inch computer screen. Each trial began
with a fixation cross underpinned by a scrambled image
of a face, which had to be fixated for 1000 ms to start the
trial. Subsequently, a face was presented on a black
background for 5000 ms (following Watson et al., 2010).
The task consisted of 16 trials per emotion category,
presented in random order. Participants were instructed
to fixate on the fixation cross and then to view the
stimuli.

2.2.3 | Eye‐tracking

Eye movements were registered from the dominant eye
using an EyeLink 1000 Plus eye‐tracker (SR Research)
with a sampling rate of 1000 Hz. Eye movement events
were detected using a velocity‐ and acceleration‐based
saccade detection method with fixations defined as sta-
ble (within 1° of visual angle) gaze positions lasting at
least 60 ms (Fujiwara et al., 2017). Before starting the
task, a calibration and validation procedure was con-
ducted, allowing an average error of <0.5° and a
maximum error of <1° of visual angle.

Trials with a total dwell time below 75% of the pre-
sentation time and participants with less than 75% valid
trials (Skinner et al., 2018) or systematic calibration er-
rors (identified by visual inspection) were excluded
(n = 8).

TABLE 1 Demographic and clinical characteristics of the sample.

AN CC HC

ANOVA Post‐hoc
n = 38 n = 30 n = 36
M (SD) M (SD) M (SD)

Age (years) 15.48 (1.58) 16.63 (1.45) 15.70 (1.76) p = 0.012 CC > HC = AN

IQ 103.53 (14.77) 107.97 (10.48) 111.75 (13.08) p = 0.029 HC > AN

BMI 16.19 (1.39) 21.61 (4.07) 21.16 (3.06) p < 0.001 CC = HC > AN

BMI SDS −1.99 (0.79) −0.03 (0.95) 0.21 (0.84) p < 0.001 CC = HC > AN

% On psychiatric medication 21.05 23.33 ‐ ‐ AN = CC

BDI‐II 24.97 (14.95)a 27.93 (11.71)b 2.19 (3.15) p < 0.001 CC = AN > HC

EDI‐2 (DT + B + BD*) 83.00 (22.93) 66.21 (21.16)c 42.78 (15.78) p < 0.001 AN > CC > HC

Abbreviations: AN, anorexia nervosa; B, bulimia subscale of the EDI; BD, body dissatisfaction subscale of the EDI; BDI‐II, Beck Depression Inventory II; BMI,
body mass index; BMI SDS, body mass index standard deviation score; CC, clinical control; DT, drive for thinness subscale of the EDI; EDI‐2, Eating Disorder
Inventory 2; HC, healthy control; IQ, Intelligence Quotient; M, mean; SD, standard deviation.
an = 37.
bn = 27.
cn = 28.
*Sum of three eating disorder specific subscales (cf. Garner, 2004).
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The mean percentage of dwell‐time spent on the eye‐
area was used as an indicator of maintenance of attention
on the eye‐area and was derived separately for each
emotion. Split‐half‐reliabilities of these indices were good
(Spearman‐Brown‐corrected reliability 0.82–0.88).

2.3 | Data analysis

Data were analysed using SPSS 26. A 3 (GROUP) � 5
(EMOTION) mixed ANOVA (with Greenhouse‐Geisser
corrections where necessary) was conducted on per-
centage of dwell times, followed up by t‐tests.

3 | RESULTS

The ANOVA yielded a significant main effect of EMOTION

(F3.53,356.28 = 8.032, p < 0.001, ηp2 = 0.074), with all
groups dwelling shorter on the eye‐area when viewing
happy faces compared to all other emotional expressions
(ts ≥ 2.13; ps ≤ 0.036; see Supporting Information S1 for
details). The main effect of GROUP, (F2,101 = 3.056,
p = 0.051, ηp2 = 0.057) and the GROUP � EMOTION inter-
action (F7.06,356.28 = 0.257, p = 0.971, ηp2 = 0.005) were
non‐significant. However, as the main effect of GROUP

could be interpreted as a trend (p = 0.051), explorative
post‐hoc t‐tests were conducted: These revealed that the
AN group dwelled significantly longer on the eye‐area
than the HC group (t72 = 2.3, p = 0.022, d = 0.5,

CI95% = [0.077; 1.006]). Differences between AN and CC
groups (t < 1) and between CC and HC groups (t64 = 1.8,
p = 0.076, d = 0.4) were non‐significant, with a tendency
for CC participants to dwell more on the eye‐area than
HC participants (see Figure 1).

4 | DISCUSSION

The present study investigated eye‐contact, operational-
ised as visual attention to the eye‐area in a passive face‐
viewing task, in adolescents with AN compared to a
clinical and a HC group. Contrary to our expectations, we
did not find adolescents with AN to dwell less on the eye‐
area than controls; instead, we found preliminary evi-
dence for increased attention to the eye‐area in the AN
group compared to the HC group.

Our results suggest that, contrary to adults, adoles-
cents with AN do not show reduced eye‐contact
compared to adolescents without mental illness, irre-
spective of the faces' emotional expressions. This mirrors
the results for facial emotion recognition, an ability found
deficient in adults (Caglar‐Nazali et al., 2014) but intact
in adolescents with AN (e.g., Laghi et al., 2015; Sfärlea
et al., 2018). Considering that eye‐contact has been found
to be related to facial emotion recognition (Kerr‐Gaffney
et al., 2021), the slightly increased attention to the eye‐
area in adolescents with AN might even be related to
their superior emotion recognition ability reported in
some studies (Lulé et al., 2014; Sfärlea et al., 2018).

F I GURE 1 Mean percentage of dwell time on the eye‐area of emotional faces among groups. AN, Anorexia nervosa, CC, clinical
control, HC, healthy control. Error bars represent standard errors. [Colour figure can be viewed at wileyonlinelibrary.com]
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However, excessive eye‐contact could also indicate
compensatory mechanisms for deficits in underlying
processes in individuals with AN, such as weaker central
coherence (Lang & Tchanturia, 2014) and cognitive pro-
cessing inefficiencies (Lang et al., 2015), requiring
increased attention to critical features to extract relevant
information. Future studies should investigate the re-
lationships between eye‐contact, facial emotion recogni-
tion, and other socio‐emotional skills to deepen our
understanding of their interplay.

While there was no significant difference in the extent
of eye‐contact between the AN and CC groups in our
study, there was a tendency for the CC group to also
dwell more on the eye‐area of faces than the HC group.
Thus, it is also possible that the increased attention in
adolescents with AN is explained by transdiagnostic
factors such as fear of negative evaluation or vigilance to
a perceived threat, especially since a considerable pro-
portion of participants in both clinical groups (24% in the
AN and 62% in the CC group) met criteria for social
anxiety disorder, which has been found to be charac-
terised by increased fixation on the eye‐area of faces
(Wieser et al., 2009). Future studies may aim to identify
these transdiagnostic factors to better understand the
processes underlying altered eye‐contact in different
mental disorders. Importantly, replication studies with
larger samples are necessary, as the main effect of the
ANOVA was not significant; therefore, the results of the
post‐hoc group comparisons should be interpreted with
caution.

The absence of reduced eye‐contact in adolescents
with AN suggests that impairments in this social skill are
not present at a relatively early stage of the disorder
(illness duration in the current sample: me-
dian = 13 months, M = 19.82 months, SD = 17.18) but
may only develop as the illness progresses and symptoms
persist, similar to what has been suggested for facial
emotion recognition abilities (Sfärlea et al., 2018). Inter-
estingly, our results contrast those of a previous study
(Sfärlea et al., 2023) that found reduced attention to faces
in adolescents with AN. However, in that study, pictures
of faces were presented alongside pictures of bodies, that
is, disorder‐related information. Together, these result
patterns suggest that at an early stage of the disorder,
individuals with AN might show reduced attention to
social stimuli only in the presence of disorder‐related
information. At a later stage, this avoidance of social in-
formation might have generalised, occurring even in the
absence of disorder‐related information. However, these
interpretations remain speculative, given the cross‐
sectional design of the present study. For future
research, longitudinal investigations of socio‐emotional
skills in the course of AN or comparisons of

adolescents with AN (with relatively short illness dura-
tions) and adults with AN (with longer illness durations)
are therefore strongly recommended to explore the role of
illness duration. Furthermore, since we focused on eco-
nomic and standardised stimuli, which may limit the
ecological validity and transferability of our results to
real‐life, future studies should assess attention to the eye‐
area with more realistic (e.g., moving) stimuli to extend
the results of our laboratory research.

5 | CONCLUSION

This is the first study to investigate eye‐contact in ado-
lescents with AN compared to adolescents with depres-
sion and/or anxiety disorders and healthy adolescents,
using eye‐tracking. Contrary to studies in adult samples
(and our expectation), we did not find reduced eye‐
contact in adolescents with AN, indicating that eye‐
contact deficits may only develop with prolonged
illness duration. Further (longitudinal) research is
necessary to corroborate this assumption, replicate our
findings, understand the interplay between eye‐contact
and emotion recognition, and identify factors underly-
ing altered eye‐contact in AN and other mental
disorders.
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