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‘Eavesdropping’ on social interactions biases threat
perception in visuospatial pathways
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Abstract

Using fMRI, we measured brain activity while participants viewed photographs in which one person posed a potential threat to another.
Visuospatial areas, specifically temporal–occipital junction, extrastriate, and fusiform cortices and right superior parietal lobe (BA7), responded
when a threatening person was close to the personal space of another. Strikingly, this selectivity was absent when the people were further apart.
Furthermore, posterior parietal areas, which code the space surrounding one’s own body, responded when the individual was close to the other
person’s body space, regardless of whether he appeared threatening. We suggest that the spatial dimension of social interactions contributes to
an observer’s understanding of potentially dangerous social situations, and that higher level visual cortices play a role in distinguishing social
categories based on a person’s features.
© 2007 Elsevier Ltd. All rights reserved.
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1. Introduction

Recent neuroimaging research has shown that human brain
areas involved in processing painful or threatening stimuli also
respond to cues indicating harmful features in the context of
person–object (Lloyd, Morrison, & Roberts, 2006; Morrison,
Lloyd, di Pellegrino, & Roberts, 2004; Morrison, Peelen, &
Downing, 2007) or person–person interactions (Singer et al.,
2004). Affective processing of others’ situations could allow the
observer to interpret their probable subjective state, such as being
in social distress (Eisenberger & Lieberman, 2004) or physical
pain (Jackson, Meltzoff, & Decety, 2005; Morrison et al., 2004;
Singer et al., 2004), by linking visual information about oth-
ers’ social interactions with the emotional significance implied
by the interaction. This could serve to constrain observational
learning, as well as provide a springboard for phenomena such
as empathy (Jackson et al., 2005; Morrison et al., 2004; Singer
et al., 2004).
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However, another critical dimension ubiquitous in social
interactions is often overlooked in neuroimaging studies: the
space between bodies. The spatial proximity between two peo-
ple could qualitatively influence the perception of a given social
encounter, with crucial consequences for how the observer inter-
prets that interaction. For example, a person with threatening
attributes might be perceived as more menacing the closer he
encroaches upon someone else’s personal space. Neural rep-
resentations of potential social threat should therefore involve
the integration of affective information with spatial information
about the person’s proximity to someone else.

How might this be achieved? The space surrounding the
body is represented by regions of higher level visual cortex
which play a large role in the coding and integration of spatial
features from visual, tactile and proprioceptive pathways. For
example, in posterior parietal cortex (PPC), such multisensory
spatial processing contributes to a representation of the ‘enve-
lope’ of space surrounding the limbs or face (Graziano & Cooke,
2006). These regions receive information from retinotopic and
post-retinotopic visual areas near the temporal–occipital junc-
tion (TOJ), which can bias spatial processing (see Corbetta et
al., 2005) and are also involved in egocentric perspective trans-
formations (Zacks, Rypma, Gabrieli, Tversky, & Glover, 1999).
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In the current study, we asked whether these regions could uti-
lize body-space cues in discriminating aspects of person–person
interactions, and whether this function would extend to selective
processing of threat content. From a social neuroscience per-
spective, exploring how spatial features contribute to socially
relevant neural processing would fundamentally advance our
understanding of how visual processing in the human social
brain gives rise to intersubjective representations. The study
we present here is the first to address intersubjective process-
ing from the perspective that bodily harm is an ‘ethological
category’ (Graziano & Cooke, 2006) which is likely to have
bearing on social cognition even at the level of spatial encod-
ing. By the same token, it differs from previous research
on biologically relevant threat stimuli (e.g., Flykt, Esteves,
& Ohman, 2007) in that the stimuli are presented in ‘eco-
logically relevant’ complex scenes depicting person–person
encounters.

2. Materials and methods

2.1. Participants

Sixteen right-handed female participants aged between 22 and 34 years
(mean age of 26) gave fully informed written consent of their willingness
to participate in this study, which had been approved by the North Manch-
ester Research Ethics Committee. All participants were in good health with no
past history of psychiatric or neurological disease. Participants had normal or
corrected-to-normal (with contact lenses) visual acuity.

2.2. Apparatus and materials

2.2.1. Generation and pilot testing of visual threat scenes
In order to generate a series of visual stimuli for the scanning experiment, a

number of photographs were taken of two actors simulating real-life scenes of
either a threatening or a non-threatening interpersonal encounter. For example,
in the threatening scenes, a young male in a hooded top (covering his head
and face) was portrayed walking either towards or away from a young female
carrying a handbag. The image was shot from four different angles; front, back,
left side and right side. Crucially for this experiment, the young male was either
close to the female in peripersonal or ‘near space’ (i.e., within arms reach) or at
a distance of 6 m or more from the female (in extrapersonal or ‘far space’). For
the non-threatening scenes, the same images were photographed, but this time
the youth, although wearing the same top, did not have it covering his head and
face (for examples see Fig. 1).

In total, 32 images were rated by 20 naı̈ve female volunteers as to how
threatening they found them on a 7-point scale from +3 (the most threaten-
ing scene) to −3 (the least threatening scene). From these ratings, the images
could be categorised on the basis of how threatening they were perceived to be
under the four experimental conditions; threatening scenes in near space (‘Threat
Near’), threatening scenes in far space (‘Threat Far’), non-threatening scenes in
near space (‘Non-threat Near’) and non-threatening scenes in far space (‘Non-
threat Far’). ‘Threat Near’ scenes received a mean threat rating (±1S.D.) of
2(.17), ‘Threat Far’ of 1(.26), ‘Non-threat Near’ of 0(.22) and ‘Non-threat Far’
of 0(.23). Importantly, the threat rating for pictures in the Threat Near category
was significantly higher than those in the Non-threat Near category (p < .001)
or those in the Threat Far category (p < .001). Six images from each category
formed the final set of stimuli to be included in the scanning experiment and all
were fully balanced for perspective.

Immediately after the fMRI scan, participants rated how threatening they
found the images they had just seen from +3 (most threatening image) to −3
(least threatening image). As with the pre-scan ratings, participants rated the

Fig. 1. Examples of images used during scanning. For all experimental conditions (Threat Near, Threat Far, Non-threat Near and Non-threat Far) an equal number
of images of the two actors were taken from four different perspectives (front, back, left and right). In those conditions where the face is visible (the Non-threat
conditions), the actors were instructed to maintain a neutral expression and to not make eye-contact.
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