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Social attention is one special form of attention that involves the allocation of limited
processing resources in a social context. Previous studies on social attention often
regard how attention is directed toward socially relevant stimuli such as faces and
gaze directions of other individuals. In contrast to attending-to-others, a different line
of researches has shown that self-related information such as own face and name
automatically captures attention and is preferentially processed comparing to other-
related information. These contrasting behavioral effects between attending-to-others
and attending-to-self prompt me to consider a synthetic viewpoint for understanding
social attention. | propose that social attention operates at two polarizing states: In one
extreme, individual tends to attend to the self and prioritize self-related information over
others’, and, in the other extreme, attention is allocated to other individuals to infer their
intentions and desires. Attending-to-self and attending-to-others mark the two ends of
an otherwise continuum spectrum of social attention. For a given behavioral context,
the mechanisms underlying these two polarities will interact and compete with each
other in order to determine a saliency map of social attention that guides our behaviors.
An imbalanced competition between these two behavioral and cognitive processes
will cause cognitive disorders and neurological symptoms such as autism spectrum
disorders and Williams syndrome. | have reviewed both behavioral and neural evidence
that support the notion of polarized social attention, and have suggested several testable
predictions to corroborate this integrative theory for understanding social attention.

Keywords: social attention, attending-to-others, attending-to-self, neural mechanism, autism spectrum disorders,
Williams syndrome

BEHAVIORAL EVIDENCE OF POLARIZED SOCIAL ATTENTION

Humans are exceptionally social species and we constantly pay close attention to the intentions and
desires of other individuals when we interact in a social setting (Klein et al., 2009). Such behavioral
tendency of attending-to-others allows us to infer the mental states of others and therefore respond
in a context-appropriate manner. Of the socially relevant stimuli, faces and gazes are the two most
important elements. For instance, we can readily recognize people’s emotions from their facial
expressions (Atkinson and Adolphs, 2011), and we often reflexively follow other individuals’ gaze
directions to attend to the same locations or events (Driver et al., 1999; Ricciardelli et al., 2002;
Friesen and Kingstone, 2003; Tipples, 2005; for a review, see Frischen et al., 2007). Other social
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cues, like head orientation (Langton and Bruce, 1999) and
walking direction of living organisms (Blake and Shiffrar, 2007),
have also been shown to attract our attention automatically.
Attending-to-others has been the focus of a large number of
studies in the past few years (Itier and Batty, 2009; Klein
et al., 2009; Skarratt et al., 2012) and it is considered to
be a fundamental cognitive function for any social species.
Malfunctions of attending-to-others will cause significant deficits
in social interaction and social communication (Guillon et al.,
2014). One such example is patients with autism spectrum
disorders (ASD) who tend to spend less time attending to socially
salient features, such as faces and eyes of other individuals
(Sigman et al, 2006), and a failure to make use of these
information for mind-reading (Spezio et al., 2007). Opposite
to reduced attending-to-others in ASD patients, patients with
Williams syndrome (WS) often exhibit excessive attending-to-
others: they are eagerly engaged in social interaction and show
unusually high empathy for others (Jarvinen et al., 2013).

In parallel to the above attending-to-others and other-
centered perspective, attending to the bodily self is also of
survival importance in our daily life. Self-related stimuli such
as one’s own name and face are arguably the most familiar
and critical information for us and, consequently, they have
processing advantages and can also capture our attention without
awareness (Humphreys and Sui, 2015). Increasing evidence has
indicated that perception and attention are biased toward self-
related stimuli. For example, face orientation discrimination is
faster and more accurate when judging your own face comparing
to others’ faces (Ma and Han, 2010; Keyes and Dlugokencka,
2014); participants are faster and more accurate in a visual search
task when the search targets are their own names relative to the
names of other individuals (Harris et al., 2004; Yang et al., 2013).
Similar self-related behavioral advantages have also been reported
for the recognition of both static and moving body parts (e.g.,
foot, hand; Frassinetti et al., 2008, 2009).

Taken together, the contrasting behavioral effects between
attending-to-others and attending-to-self seem to dispute the
simplified view that resources of attention in social contexts
are oriented merely toward others (Klein et al., 2009) or are
anchored exclusively to self-related representations (Humphreys
and Sui, 2015). Instead, attention in social contexts is a dynamic
behavioral and cognitive process that could be flexibly employed
to enhance any behaviorally salient stimuli ranging from the self
to the others, depending on specific social contexts. In other
words, social attention is not a fixed property of the cognitive
system. For each given behavioral context, the self-centered
aspect and other-centered aspect will interact and compete with
each other for the sake of deciding a saliency map of attention
in social contexts that dictates how attention resources will
be distributed among the two aspects. As such, similar to the
general attention systems (Corbetta and Shulman, 2002; Bisley
and Goldberg, 2010), social attention can also be flexibly oriented
according to a context-contingent saliency map. Ultimately, the
saliency map of social attention will be integrated with the general
attention control systems to guide our perception and action
(Humphreys and Sui, 2015).

NEURAL BASIS OF POLARIZED SOCIAL
ATTENTION

Attending-to-others recruits a widely distributed neural network
that includes brain areas implicated in face and gaze perception,
ie, fusiform gyrus (Haxby et al, 2000), posterior portion
of superior temporal sulcus (pSTS; Allison et al, 2000;
Nummenmaa and Calder, 2009), and brain areas specialized for
emotion processing, e.g., the amygdale (Adolphs and Spezio,
2006), as well as parietal-frontal areas that are dedicated to
theory of mind and social cognition, i.e., temporal-parietal
junction (TPJ; Gallese and Goldman, 1998; Decety and Jackson,
2004), medial prefrontal cortex (mPFC; Amodio and Frith, 2006;
Lieberman, 2007). Individuals with abnormal levels of attending-
to-others, either insufficient (ASD) or excessive (WS), often
exhibit functional and structural impairments within these neural
structures (Pelphrey et al.,, 2004; Amaral et al., 2008; Jarvinen
etal., 2013).

On the other hand, self-reflection and attending-to-self have
been tightly linked to area mPFC (Amodio and Frith, 2006;
Lieberman, 2007). fMRI studies in healthy participants show
that area mPFC is more activated when making judgments
about self-related information relative to those of another
person, irrespective of whether the information refers to veridical
attributes such as personality traits and feelings (Jenkins and
Mitchell, 2011), or arbitrary associations (e.g., associate a square
with yourself, a triangle with strangers, and a circle with friends;
Sui et al., 2013). In the latter study, beyond enhanced responses
in mPFC, self-related stimuli also preferentially activate brain
region pSTS—an area that has previously been associated
with the functions of attending-to-others (Allison et al., 2000;
Nummenmaa and Calder, 2009).

Notably, the brain regions responsible for attending-to-
self and attending-to-others are partially overlapping, implying
that the two aspects are not unconnected cognitive processes.
Rather, it suggests that attending-to-self and attending-to-others
should be viewed as two interdependent cognitive processes that
are likely mediated via an integrative mechanism and theory.
Intriguingly, while both mPFC and pSTS show enhanced fMRI
responses to self-related stimuli (relative to other-related ones),
the general activation patters in these two areas are opposite,
i.e., the estimated beta values from general linear model analysis
of fMRI signals are positive in one area but negative in the
other (Sui et al., 2013). This means, area mPFC and area pSTS
are responding oppositely (activation vs. inhibition) in this task,
indicating that while both areas are involved in the processing
of self- vs. others- related information, their specific roles
might vary radically and contrast each other. One overarching
explanation for the contrasting role is that area pSTS is primarily
responsible for the functions of attending-to-others while area
mPFC mainly supports the functions of attending-to-self. Neural
interactions between these two areas will determine where exactly
in the saliency map lies the current state of attention for a
given social context. Remarkably, this interpretation has been
recently supported by a neuropsychological study in patients
with brain lesions to mPFC and pSTS, respectively. It shows that
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damage to mPFC leads to reduced attending-to-self comparing
to healthy controls, while pSTS impairment results in increased
attending-to-self (Sui et al., 2015).

IMPLICATIONS AND PREDICTIONS

The concept that attending-to-self and attending-to-others mark
two polarizing states of attention in social contexts unifies two
complementary lines of researches in the field. It provides a
synthetic and compelling framework for understanding social
attention, not only in healthy humans but also in clinical
populations with social attention deficits. Despite that a number
of existing behavioral and neural studies have shown results
compatible with this view, the previous studies are conducted
in isolation, i.e., examining the properties of attending-to-self
but not attending-to-others, and vice versa. Admittedly, it is not
the obligation of previous studies to consider the two aspects in
tandem, because there was no synthetic view suggesting such a
linkage. But for future studies, it will be important to take an
integrative perspective and implement task designs that will take
into account both attending-to-self and attending-to-others at
the same time. The integrative approach will likely unveil new
important phenomena and findings that could not be discerned
when considering these two aspects in isolation. In the following,
I will provide several examples of experimental paradigms and
specific predictions, which might be used to test and refine the
ideas of polarized social attention.

First, the levels of attending-to-self, measured by advantages
in the processing of self-related information (e.g., reduced
reaction time), should be negatively correlated with the levels

REFERENCES

Adolphs, R., and Spezio, M. (2006). Role of the amygdala in processing visual
social stimuli. Prog. Brain Res. 156, 363-378. doi: 10.1016/S0079-6123(06)
56020-0

Allison, T., Puce, A., and McCarthy, G. (2000). Social perception from visual
cues: role of the STS region. Trends Cogn. Sci. 4, 267-278. doi: 10.1016/S1364-
6613(00)01501-1

Amaral, D. G., Schumann, C. M., and Nordahl, C. W. (2008). Neuroanatomy of
autism. Trends Neurosci. 31, 137-145. doi: 10.1016/j.tins.2007.12.005

Amodio, D. M., and Frith, C. D. (2006). Meeting of minds: the medial
frontal cortex and social cognition. Nat. Rev. Neurosci. 7, 268-277. doi:
10.1038/nrn1884

Atkinson, A. P., and Adolphs, R. (2011). The neuropsychology of face perception:
beyond simple dissociations and functional selectivity. Philos. Trans. R. Soc.
Lond. B. Biol. Sci. 366, 1726-1738. doi: 10.1098/rstb.2010.0349

Bisley, J. W., and Goldberg, M. E. (2010). Attention, intention, and priority in
the parietal lobe. Annu. Rev. Neurosci. 33, 1-21. doi: 10.1146/annurev-neuro-
060909-152823

Blake, R., and Shiffrar, M. (2007). Perception of human motion. Annu. Rev. Psychol.
58, 47-73. doi: 10.1146/annurev.psych.57.102904.190152

Corbetta, M., and Shulman, G. L. (2002). Control of goal-directed and
stimulus-driven attention in the brain. Nat. Rev. Neurosci. 3, 201-215. doi:
10.1038/nrn755

Decety, J., and Jackson, P. L. (2004). The functional architecture of human
empathy. Behav. Cogn. Neurosci. Rev. 3, 71-100. doi: 10.1177/15345823042
67187

of attending-to-others (e.g., gaze following, time of eye-
contact). For instance, individuals with greater self-related
advantage will tend to show less frequent gaze following and
spent less time maintaining eye-contact with other people.
Second, manipulating social context should modulate the levels
of attending-to-self and attending-to-others in a predictable
way. For example, self-related advantages measured when
participants are alone will be different from when they are
surrounded by people but informed that others’ behaviors
are irrelevant to their tasks at hand. Third, behavioral
interactions between attending-to-self and attending-to-others
should be compared directly with their neural interactions in
the respective brain structures mentioned above. Furthermore,
the comparisons between behavioral and neural aspects need
to be made not only in healthy human participants but
also in patients with abnormal social attention functions.
Ultimately, our goal is that the knowledge gained from these
basic researches will be used for developing and improving
strategies for treating clinical populations with impaired social
functions.

AUTHOR CONTRIBUTIONS

The author confirms being the sole contributor of this work and
approved it for publication.

ACKNOWLEDGMENTS

This work was supported by the Scientific Foundation of Institute
of Psychology, Chinese Academy of Sciences (No.Y3CX112005).

Driver, J., Davis, G., Ricciardelli, P., Kidd, P., Maxwell, E., and Baron-Cohen, S.
(1999). Gaze perception triggers reflexive visuospatial orienting. Vis. Cogn. 6,
509-540. doi: 10.1080/135062899394920

Frassinetti, F., Maini, M., Romualdi, S., Galante, E., and Avanzi, S. (2008). Is
it mine? Hemispheric asymmetries in corporeal self-recognition. J. Cogn.
Neurosci. 20, 1507-1516. doi: 10.1162/jocn.2008.20067

Frassinetti, F., Pavani, F., Zamagni, E., Fusaroli, G., Vescovi, M., Benassi,
M., et al. (2009). Visual processing of moving and static self body-parts.
Neuropsychologia 47, 1988-1993. doi: 10.1016/j.neuropsychologia.2009.03.012

Friesen, C. K., and Kingstone, A. (2003). Abrupt onsets and gaze direction cues
trigger independent reflexive attentional effects. Cognition 87, B1-B10. doi:
10.1016/S0010-0277(02)00181-6

Frischen, A., Bayliss, A. P., and Tipper, S. P. (2007). Gaze cueing of attention:
visual attention, social cognition, and individual differences. Psychol. Bull. 133,
694-724. doi: 10.1037/0033-2909.133.4.694

Gallese, V., and Goldman, A. (1998). Mirror neurons and the simulation
theory of mind-reading. Trends Cogn. Sci. 2, 493-501. doi: 10.1016/S1364-
6613(98)01262-5

Guillon, Q., Hadjikhani, N., Baduel, S., and Rogé, B. (2014). Visual social attention
in autism spectrum disorder: insights from eye tracking studies. Neurosci.
Biobehav. Rev. 42, 279-297. doi: 10.1016/j.neubiorev.2014.03.013

Harris, C. R., Pashler, H. F., and Coburn, P. (2004). Moray revisited: high-
priority affective stimuli and visual search. Q. J. Exp. Psychol. A 57, 1-31. doi:
10.1080/02724980343000107

Haxby, J. V., Hoffman, E. A., and Gobbini, M. I. (2000). The distributed
human neural system for face perception. Trends Cogn. Sci. 4, 223-233. doi:
10.1016/51364-6613(00)01482-0

Frontiers in Psychology | www.frontiersin.org

February 2016 | Volume 7 | Article 63


http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

Kuang

Two Polarities of Social Attention

Humphreys, G. W., and Sui, J. (2015). Attentional control and the self: the
Self-Attention Network (SAN). Cogn. Neurosci. doi: 10.1080/17588928.2015.
1044427. [Epub ahead of print].

Itier, R. J., and Batty, M. (2009). Neural bases of eye and gaze processing:
the core of social cognition. Neurosci. Biobehav. Rev. 33, 843-863. doi:
10.1016/j.neubiorev.2009.02.004

Jarvinen, A., Korenberg, J. R., and Bellugi, U. (2013). The social phenotype
of Williams syndrome. Curr. Opin. Neurobiol. 23, 414-422. doi:
10.1016/j.conb.2012.12.006

Jenkins, A. C., and Mitchell, J. P. (2011). Medial prefrontal cortex
subserves diverse forms of self-reflection. Soc. Neurosci. 6, 211-218. doi:
10.1080/17470919.2010.507948

Keyes, H., and Dlugokencka, A. (2014). Do i have my attention? speed of
processing advantages for the self-face are not driven by automatic attention
capture. PLoS ONE 9:e110792. doi: 10.1371/journal.pone.0110792

Klein, J. T., Shepherd, S. V., and Platt, M. L. (2009). Social attention and the brain.
Curr. Biol. 19, R958-R962. doi: 10.1016/j.cub.2009.08.010

Langton, S. R. H., and Bruce, V. (1999). Reflexive visual orienting in response to the
social attention of others. Vis. Cogn. 6, 541-567. doi: 10.1080/135062899394939

Lieberman, M. D. (2007). Social cognitive neuroscience: a review of core processes.
Annu. Rev. Psychol. 58,259-289. doi: 10.1146/annurev.psych.58.110405.085654

Ma, Y., and Han, S. (2010). Why we respond faster to the self than to others?
An implicit positive association theory of self-advantage during implicit
face recognition. J. Exp. Psychol. Hum. Percept. Perform. 36, 619-633. doi:
10.1037/a0015797

Nummenmaa, L., and Calder, A. J. (2009). Neural mechanisms of social attention.
Trends Cogn. Sci. 13, 135-143. doi: 10.1016/j.tics.2008.12.006

Pelphrey, K., Adolphs, R., and Morris, J. P. (2004). Neuroanatomical substrates of
social cognition dysfunction in autism. Ment. Retard. Dev. Disabil. Res. Rev. 10,
259-271. doi: 10.1002/mrdd.20040

Ricciardelli, P., Bricolo, E., Aglioti, S. M., and Chelazzi, L. (2002). My eyes
want to look where your eyes are looking: exploring the tendency to imitate
another individual’s gaze. Neuroreport 13, 2259-2264. doi: 10.1097/00001756-
200212030-00018

Sigman, M., Spence, S. J., and Wang, A. T. (2006). Autism from developmental
and neuropsychological perspectives. Annu. Rev. Clin. Psychol. 2, 327-355. doi:
10.1146/annurev.clinpsy.2.022305.095210

Skarratt, P. A., Cole, G. G., and Kuhn, G. (2012). Visual cognition during real social
interaction. Front. Hum. Neurosci. 6:196. doi: 10.3389/fnhum.2012.00196

Spezio, M. L., Adolphs, R., Hurley, R. S., and Piven, J. (2007). Abnormal use
of facial information in high-functioning autism. J. Autism Dev. Disord. 37,
929-939. doi: 10.1007/s10803-006-0232-9

Sui, J., Enock, F., Ralph, J., and Humphreys, G. W. (2015). Dissociating hyper
and hypoself biases to a core self-representation. Cortex 70, 202-212. doi:
10.1016/j.cortex.2015.04.024

Sui, J., Rotshtein, P., and Humphreys, G. W. (2013). Coupling social attention to
the self forms a network for personal significance. Proc. Natl. Acad. Sci. U.S.A.
110, 7607-7612. doi: 10.1073/pnas.1221862110

Tipples, J. (2005). Orienting to eye gaze and face processing. J. Exp. Psychol. Hum.
Percept. Perform. 31, 843-856. doi: 10.1037/0096-1523.31.5.843

Yang, H., Wang, F., Gu, N., Gao, X., and Zhao, G. (2013). The cognitive advantage
for one’s own name is not simply familiarity: an eye-tracking study. Psychon.
Bull. Rev. 20, 1176-1180. doi: 10.3758/s13423-013-0426-z

Conflict of Interest Statement: The author declares that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The reviewer, Francois Quesque, and handling Editor declared their shared
affiliation, and the handling Editor states that the process nevertheless met the
standards of a fair and objective review.

Copyright © 2016 Kuang. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) or licensor
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org

February 2016 | Volume 7 | Article 63


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

	Two Polarities of Attention in Social Contexts: From Attending-to-Others to Attending-to-Self
	Behavioral evidence of polarized social attention
	Neural basis of polarized social attention
	Implications and predictions
	Author contributions
	Acknowledgments
	References


