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“Affective Theory of Mind” and the Function of the Ventral
Medial Prefrontal Cortex

(Cogn Behav Neurol 2018;31:36–50)

The hardest problems of our daily lives often involve
other people’s emotions: Does she respect me? Did I

offend him? What did she mean by that look? To resolve
these questions, humans use not only our “general
intelligence” and problem-solving skills, but also a distinct
cognitive ability, sometimes called a “theory of mind.”
Figuring out what other people are thinking and feeling
relies on a distinct group of brain regions, including the
temporoparietal junction (TPJ) and medial prefrontal
cortex (MPFC). Within theory of mind, the MPFC is
more engaged in reasoning about others’ feelings, while
the TPJ is more engaged in reasoning about others’ beliefs
(Peelen et al, 2010; Saxe and Kanwisher, 2003). As
a result, damage that mostly affects the MPFC, for
example, can selectively impair a person’s ability to
understand others’ feelings, while leaving their verbal and
problem-solving abilities intact, a striking dissociation
that was first proposed by Shamay-Tsoory et al (2005) in
their groundbreaking article “Impaired ‘Affective Theory
of Mind’ Is Associated with Right Ventromedial Prefrontal
Damage.”

Shamay-Tsoory et al (2005) inferred that the right
ventral MPFC was necessary for understanding others’
feelings. The evidence for this claim was indirect, because the
tasks they used implied but did not explicitly measure emotion
understanding. Lesions in the right ventral MPFC predicted
difficulty understanding the intended meaning of sarcastic
utterances (eg, seeing an employee resting, and saying “Don’t
work too hard!”) or detecting who “said something wrong” in
a faux pas (eg, insulting someone without knowing they could
hear). Subsequently, Shamay-Tsoory and Aharon-Peretz
(2007) directly measured emotion understanding in the same
patients, and confirmed a selective impairment. Further, a
TPJ lesion leads to decrements in the ability to pass a false
belief task (Samson et al, 2004). Combined, these early lesions
studies hint at a double dissociation between cognitive and
affective theory of mind.

Many subsequent studies have confirmed the link
between the MPFC and understanding others’ emotions. For
example, neurodegenerative damage to the right ventral
MPFC causes abnormally low emotional responses to the
suffering of victims of intentional harms, while leaving
comprehension of the intentional action intact (Baez et al,
2016). Converging evidence comes from functional magnetic
resonance imaging studies. Activity in the MPFC is high
when people read stories about characters experiencing
intense negative emotions (eg, proposing marriage and being
refused), compared to intense physical pain (eg, breaking an
ankle and tearing the ligaments) (Jacoby et al, 2016). The
pattern of activity in the MPFC differs when observers infer
that a character is happy versus sad, whether emotions are
perceived in facial expressions, animated cartoons, or verbal
narratives (Peelen et al, 2010; Skerry and Saxe, 2014).
In contrast, cognitive aspects of the character’s intentions,
beliefs, and knowledge appear to be represented in the
TPJ (Koster-Hale et al, 2017; Koster-Hale and Saxe, 2011).

Thus, Shamay-Tsoory’s original insight, that damage
to the MPFC could disproportionately impair understanding
of others’ emotions, has withstood the test of time. Still, many
interesting questions remain open. First, regions of the
MPFC have been implicated in a range of high-level cogni-
tive abilities, including responding to objects or options that
are valued (Kim et al, 2011), reacting to words or descriptions
that are self-relevant (eg, one’s own name, or self-descriptive
traits) (Farb et al, 2007), and making moral judgments that
integrate emotions and utilitarian outcomes (Shenhav and
Greene, 2014). How are these different functions of the
MPFC related to each other, and related to understanding
others’ emotions? In functional magnetic resonance imaging
data, there are at least partially distinct subregions for
thinking about self versus others (Jenkins et al, 2008), about
values versus emotions (Skerry and Saxe, 2014), and about
physical pain versus negative emotions (Kragel et al, 2018).
However, both the detailed architecture and the more general
computational theory of the MPFC remain open challenges.

A second open question concerns the effect of age at
lesion onset. For many cortical regions, damage acquired
earlier leads to less severe cognitive outcomes (Mosch et al,
2005; Trauner et al, 2013); for example, children who receive
therapeutic hemispherectomies can learn to walk and talk
even without their entire left hemisphere (Fritz et al, 2011). It
is therefore a striking contrast that despite the migration of
new neurons to the ventral MPFC in the first two years of
life (Sanai et al, 2011), early damage to that region causes
more severe impairments than late damage, particularly
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in social and moral reasoning (Anderson et al, 1999;
Taber-Thomas et al, 2014). Koenigs et al (2007) hypothe-
sized that these results reveal a critical role for the ventral
MPFC in emotional learning of social and moral knowledge
during childhood. It would be fascinating to test whether
understanding of others’ emotions follows the same pattern
of more severe impairments following early damage, and
thus may depend on a similar mechanism of early learning.

Finally, future research should also investigate the
interaction of brain anatomy and environmental experience
in children’s learning about others’ emotions. There are
initial hints that physically abused children have selectively
smaller right ventral MPFC regions (Hanson et al, 2010),
and that children raised in institutional settings or adopted
in their preschool years tend to show impairments in un-
derstanding of emotion (Barone and Lionetti, 2012; Wismer
Fries and Pollak, 2017). But the degree to which develop-
ment of the ventral MPFC mediates the effects of early life
adversity on emotion understanding and social and moral
learning, and the implications of this mechanism for
effective intervention, remain unknown.

In sum, 15 years after Shamay-Tsoory and colleagues’
landmark article, this area of research is more active and
more exciting than ever.
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