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‘‘Far from the heart far from the eye’’: Evidence from the

Capgras delusion

Gianni Brighetti, Paola Bonifacci, Rosita Borlimi, and
Cristina Ottaviani

Department of Psychology, University of Bologna, Bologna, Italy

Introduction . Capgras syndrome is characterised by the belief that a significant
other has been replaced by an identical-looking impostor. These patients have no
difficulties with visual recognition but fail to show a skin conductance response
(SCR) to the objects of the delusion. A case of Capgras delusion (YY), specifically
characterised by the absence of brain lesions, constituted a good opportunity to test
the relationship between SCR hyporesponsiveness and eye movement patterns to
familiar and unfamiliar faces.
Methods. Visual scan path and SCR were recorded for YY and 8 controls during
the presentation of family members’ photographs matched with unfamiliar faces of
the same sex, age, and physical likeness. Eye movement patterns were explored by
selecting three specific areas of interest (AOI) involving the eyes, the mouth, and the
face regions.
Results. In contrast with controls, YY showed a reduction in number and sum of
fixation durations to the eyes (p B/.01) and no differential SCRs (p �/.05) to
familiar vs. nonfamiliar faces. SCR and fixation duration to family members’ eyes
were significantly correlated (r�/.77) in both YY and controls.
Conclusions. Eye region exploration seems to be related to the autonomic
reactivity elicited by the affective valence of familiar faces.

INTRODUCTION

Autonomic responses and eye movements are involved in face perception;

the first considered an index of subcortical processing (Williams et al., 2004),

the second commonly used as an index of cognitive processing (Irwin, 2004).

Although these two dimensions have never been investigated together,
studies on psychiatric populations have shown abnormal scan paths to facial

stimuli (Loughland, Williams, & Gordon, 2002; Manor et al., 1999;
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Williams, Loughland, Gordon, & Davidson, 1999; Williams, Loughland,

Green, Harris, & Gordon, 2003), or abnormal skin conductance response

(SCR) in face processing tasks (Ellis & Lewis, 2001). A case of Capgras,

characterised by the absence of obvious brain lesions, offered the opportu-

nity to test the relationship between SCR hyporesponsiveness and eye

movements to familiar and unfamiliar faces.
Autonomic discrimination in the form of larger SCRs to familiar than

unfamiliar faces seems to be an extremely consistent finding for normal

participants (Tranel, Fowles, & Damasio, 1985; Ellis, Quayle, & Young,

1999) and has been observed even without awareness of recognition (Ellis,

Young, & Koenken, 1993). Similarly, the phenomenon of reduced SCR to

familiar faces in patients with Capgras delusion has now been robustly

attested (Ellis, Young, Quayle, & de Pauw, 1997; Hirstein & Ramachandran,

1997) and cannot be explained by the general autonomic hyporesponsivity
that characterises schizophrenic patients (Perry, Felger, & Braff, 1998). Thus,

it has been proposed that the Capgras delusion might arise from the

conflicting experience of recognising a known face without any accompany-

ing affective reaction, a phenomenon that could lead the patient to the

erroneous conclusion that the person was an impostor (Ellis & Young, 1990).

Face recognition impairments have primarily been investigated when

brain damage has occurred, such as in prosopoagnosia (Tranel & Damasio,

1985). Alterations in scan paths, due to a lack of exploration in the eye
region during an emotion recognition task, have been demonstrated after

bilateral amygdala damage (Adolphs et al., 2005), or psychiatric disorders

(Loughland et al., 2002). Rizzo, Hurtig, and Damasio (1987) proposed that

properties of scanning could be used as an index of higher neural processing

to achieve comparable finding to that obtained with autonomic studies of

covert recognition in prosopoagnosia. Opposite to the pattern observed in

prosopoagnosia, Capgras subjects recognise the structural features of

familiar faces but may have impairments in the affective route to face
recognition (Ellis, Lewis, Moselhy, & Young, 2000; Schweinberger & Burton,

2003), as documented by the SCR hyporesponsiveness. Given the impor-

tance of the eye region in face processing (Emery, 2000), we further explored

whether the lack of autonomic activation to the objects of the delusion was

associated with abnormalities in the exploration of this specific area.

METHODS AND MATERIALS

Subjects

We studied YY, a 22-year-old female University student with normal IQ

(Wechsler Adult Intelligence Scale Revised: verbal IQ�/103; performance

IQ�/87; full scale IQ�/96). Structured Clinical Interview for DSM-IV
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excluded comorbidity with other psychiatric disorders (i.e., schizophrenia),

but a perseverative behaviour in decision making was evidenced by the Iowa

Gambling Task (net score�/�/48). Medications were Serenase 3 mg and

Seroquel 700 mg once daily.

Optometric parameters were within the normal range except for a

corrected to normal myopia. Computed tomography and neurological
assessment did not reveal neuroanatomical deficits. YY represented one of

the rare cases of Capgras delusion where the belief that significant others

have been replaced by an identical-looking impostor was accompanied

neither by obvious brain damages nor by other psychiatric symptoms. The

assessment was carried out 1 year after the onset of the symptomatology.

We compared YY to eight female controls of comparable mean age (24

years, 3 months).

The delusion

YY never had psychiatric symptoms before the first episode of delusion

occurred. At that time, YY was 20 years old and she was a University
student. YY’s school career has always been mediocre. In July 2004, YY

failed a written exam. When the professor asked her to read the manuscript,

YY was unable to do it as she unexpectedly could not understand her own

handwriting. The causes of this episode are still unknown. Afterwards, YY

referred that she felt offended by the professor*who apparently treated her

inappropriately, and made fun of her in front of other students. YY went out

from the classroom in a state of shock and sat for 4 hours at a bus station.

Her parents found YY in a complete state of catatony: she could neither talk
nor move. On arrival at hospital she gradually recovered. A CT brain scan

excluded lesions or anatomical deficits. A neurological assessment demon-

strated normal attention, language, memory, and motor skills and she was

perfectly oriented. No medical problems emerged and all physical measures

fell within the normal range. The only symptom that her parents reported

when YY left the hospital was a reduced emotional warmth towards them.

The day after her arrival at home, the father could not open the front door

because YY had locked it from the inside. He rang the bell and YY called
the police because ‘‘there was an impostor outside the house who was

picking the lock and pretending to be her father’’. YY was admitted to the

psychiatric hospital where the diagnosis of Capgras delusion was made and

she was treated with antipsychotic drugs for 2 months. From that point and

for the next two months, YY failed to acknowledge six family members

(mother, father, uncle, paternal grandparents, maternal grandfather) and the

professor mentioned above. She correctly identified all of her other relatives

including her aunts and her maternal grandmother, and had no difficulty in
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identifying friends and schoolmates. On coming out of hospital the delusion

was still present, but it involved only the father. At the time of testing the

delusion was persistent and confirmed by YY’s attempts to remove what she

believed was the impostor’s mask. Furthermore, YY repeatedly tested her

father (whom she misidentified) with questions about her childhood (e.g.,

‘‘Where did we celebrate my 10-year-old birthday?’’) with the aim of
exposing him as an impostor. When YY was asked where her father was, she

said that her mother and the impostor killed him to start a new life together.

Task

Seven photographs of immediate family members matched with seven

unfamiliar faces of the same sex, age, and physical likeness and ten filler

photographs of neutral objects were collected for YY. Family members’

photographs were divided as follows: five photographs out of seven included

the known faces for whom she had her first episode of Capgras delusion

(uncle, mother, paternal grandparents, maternal grandfather), which have

since been resolved; one photograph related to the familiar face (father) who
was still object of the delusion at the time of testing; and one photograph

included a family member for whom the Capgras delusion never existed

(maternal grandmother). Four photographs of family members matched

with four unfamiliar faces and eight photographs of neutral objects were

used for controls.

Participants sat 56 cm distant from a 30.5 cm�/23 cm (visual angle 308�/

23.128) monitor screen. Faces were randomly presented for 5 s, with a 20 s

interval, and subjects were asked to look at the stimuli presented on the
screen. The width of the faces subtended a visual angle between 138 and 158.

Data acquisition

Eye movements were measured using an Applied Science Laboratory Model

504, (120 Hz) corneal reflection eyetracking system based on a remote pan/

tilt infrared camera accurate to 0.58. Eye movements were explored by

selecting three areas of interest (AOI) involving the eyes, the mouth, and the

remaining part of the face. Number and sum of fixation durations were

calculated for each AOI during the presentation of each stimulus. A drift in

the viewer’s gaze by less than 18 within 100 ms identified a fixation.
SCRs were monitored throughout the presentation, and reactivity scores

were converted into a within-subject standardised ratio according to

published guidelines (Tranel et al., 1985). SCRs were measured with the

Biopac electrodermal response amplifier using Ag/AgCl electrodes attached

to the palmar surface of the index and middle fingers of the nondominant
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hand. We recorded SCR (in mS) every 500 ms and stored them on computer.

All SCRs were square-root-transformed to attain statistical normality.

Finally, we tested YY’s ability to attribute the correct identity to familiar

faces.

RESULTS

Table 1 shows the effects of familiarity on both eye movements and SCR for

YY and controls. Compared with control subjects, YY showed a restriction

in total fixation number and a decrease in scan path length for familiar faces.
While controls revealed the normal, higher SCR to familiar compared with

unfamiliar faces, YY’s SCRs to both conditions were essentially identical.

Number and sum of fixation durations in the eye region for familiar and

unfamiliar faces were compared using paired t-tests. No differences emerged

either in controls’ number, t�/1.37, df�/7, p�/.22, or sum of fixation

durations, t�/1.06, df�/7, p�/.32. Conversely, a significant difference across

trials was found for YY’s number, t�/�/4.05, df�/6, p B/.005, and sum of

fixation durations, t�/�/3.54, df�/6, p B/.01, in the eye region, with lower
values for familiar faces. No differences were found for either controls or the

Capgras patient in the number and sum of fixation durations for the other

face areas (mouth, face).

A paired t-test was conducted on controls’ SCRs for familiar (mean

differential SCR�/1.53 mS) and unfamiliar faces (mean differential SCR�/

�/0.38 mS) to analyse responses to the targets across conditions. The analysis

revealed a significant effect of familiarity, t�/ 3.03, df�/14, p B/.005. In

contrast, the patient showed no differential SCRs, t�/0.29, df�/22, p�/.77,
to familiar (mean differential SCR�/0.46 mS) versus unfamiliar faces (mean

differential SCR�/0.45 mS). YY’s recognition of the identity of faces was

TABLE 1
Effects of familiarity on eye movements (number and sum of fixation durations in

the eye region) and skin conductance response (GSR) for YY and controls

Familiar Unfamiliar

YY.

^ SCR (mS) 0.46 0.45

Number fixations 0.42 3.28

Sum fixations’ duration (s) 0.24 2.09

Mean controls

^ SCR (mS) 1. 53 �/0.38

Number fixations 6.87 6.40

Sum fixation durations (s) 2.85 2.64
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fully preserved: she correctly identified seven out of seven photographs of

familiar faces.

A Pearson correlation between SCR means and the number and sum of

fixation durations in the eye region for each stimulus was carried out for the

control group. A significant correlation, r�/.77, between SCR and fixation

duration for familiar faces was found: the higher the subject’s SCR, the
longer the eye region was explored, whereas familiar faces characterised by

SCR hyporesponsiveness were associated with a lack of fixations in the eye

region. No relationship emerged for unfamiliar faces, or the other regions

(mouth, face), for either familiar or unfamiliar faces.

Figure 1 shows the specificity of autonomic and visual scan path

impairments for YY. Interestingly, eye movements when looking at faces

believed to have been substituted (Figure 1a, Stimuli 1a, 2a, 4a, 5a) differ

from those to other familiar faces for whom the Capgras delusion never
existed (Figure 1a, Stimulus 3a), the latter being similar to the eye patterns

related to unfamiliar faces (Figure 1a, Stimuli 1b, 2b, 3b, 4b, 5b).

Accordingly, a few fixations to the eyes were limited to the family member

who had never been objects of delusion (Figure 1c, Stimulus 3) and partially

to the mother (Figure 1c, Stimulus 2), for whom the misidentification

recovered; this pattern was accompanied by a slight although not significant

SCR increase (Figure 1b, Stimuli 2, 3).

DISCUSSION

The present data confirmed previous results on SCR hyporesponsiveness to

familiar faces in Capgras delusion and demonstrated its association with
concurrent abnormalities in visual scan path. In line with previous studies

(Adolphs et al., 2005) underlying the peculiarity of the eye region in face

processing, our results suggested a specific impairment in the exploration of

this region only for those faces that were or had been thought to be

impostors.

Rizzo et al. (1987) suggested that the scan paths of personally meaningful

faces, whether or not they were consciously recognised, were less predictable

than those of other faces and proposed the existence of an internal and
relatively specific schema for familiar faces sufficient to alter the predictable

scan path used for nonfamiliar faces. Considering that YY has preserved

abilities to recognise the structural features of faces as belonging to family

members, we suggest that the internal schema of familiarity might be

mediated by low-level processes (Johnson, 2005). Although reciprocal

interactions between central and autonomic face processing have been

suggested, one can speculate on the effect of one system to the other, simply

considering their time courses of activation. Given that SCR has been widely
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used as an index of subcortical processing in subliminal studies (Glascher &

Adolphs, 2003), suggesting that an autonomic response occurs even before

the activation of the primary visual cortex, we postulated that the apparent

top-down mechanism in the neural control of eye movements is indeed

modulated by subcortical afferences. In agreement with recent studies

suggesting that subcortical processing precedes and modulates cortical

functions in face perception (Vuilleumier, Armony, Driver, & Dolan,
2003), we hypothesise that abnormal subcortical activation, as indexed by

SCR, might modulate eye movements. Specifically, our data suggest that not

only does the amygdala feedback to the visual cortex, thereby modulating

early visual information processing, but might also influence the visual

information that our eyes seek in the first place. In line with recent findings

Figure 1. (a) YY’s saccades (lines) and fixations (circles) for 5 familiar (left column) and 5 matched

unfamiliar faces (right column). Boxes define the areas of interest (eyes, mouth, and face). YY fails to

fixate on the eyes when viewing familiar faces. (b) YY’s SCR for 7 familiar (black line) and 7 matched

unfamiliar faces (grey line). The autonomic response to familiar and unfamiliar faces is almost

identical as expressed by the overlap of the two lines. (c) YY’s fixation number related to the eye region

for 7 familiar (black bar) and 7 matched unfamiliar faces (grey bar). Number of fixations on the eyes is

abnormally low for familiar faces.
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from brain-imaging studies, both on controls (Kawashima et al., 1999) and

psychiatric populations (Dalton et al., 2005, on autistic children), there

seems to be evidence of a participation of the amygdala in processing

information about the eye region of the face, suggesting that the exploration

of this specific region is related to the affective valence of the stimuli.

On the basis of this theoretical background we tentatively suggest the
implications of the present study as follows: (1) the absence of identity

recognition, accompanied by a lack of SCR, encourages the subject fully to

explore unfamiliar faces; (2) recognition of faces as familiar, associated with

spurts in SCR, leads to a more elaborate exploration in the eye region; (3)

identity recognition of familiar faces, associated with a lack of SCR, results

in gaze avoidance of the eye region.

The Capgras delusion has received a rigorous scientific investigation in

order to attempt to delineate the factors underlying its form and content,
with a particular focus on face perception. The innovative testing of face

processing in Capgras delusion patients has enabled a more sophisticated

understanding of normal face recognition.

To test the robustness of the present findings we are undoubtedly in need

of replication with a larger sample size and a wider range of tasks. Despite

these necessary cautions, to our knowledge this is the first study providing

behavioural evidence of a specific association between autonomic function-

ing and eye movements in face recognition. Evidences of the relationship
between subcortical processing and eye movements have been mainly

referred to as effects of specific lesions or severe functional abnormalities

in the amygdala associated with marked alterations in eye scanning paths.

We suggest it should rather be explained as a moment by moment

modulating activity, which proceeds on a continuum and that can be traced

in psychiatric populations as well as in healthy subjects.

Manuscript received 3 April 2006

Revised manuscript received 29 June 2006
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