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CHAPTER 33

THEORY OF MIND AND PSYCHOPATHOLOGY

Introduction

Theory of mind (ToM) is a new term/concept and field of study which promises to
advance psychiatry. The term was first used by primatologists and psychologists
Premack and Woodruff (1978) when t hey asked: �Does the chimpanzee have a theory
of mind?�

Don�t worry about chimpanzees. Of greater relevance is whether you have a ToM.
Please attempt the following test:

Illustration. This is a �first -order� task (adapted from Baron -Cohen et al, 1986). If
your answer was: you thought Sally would think her ball was in Anne�s box, we have
a problem. It is better if you thought that Sally would think something which you
knew to be wrong. Now, read on.
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ToM refers to the ability to attribute mental states (such as thoughts, beliefs, desires
and intentions) to people (yourself and others).

�Social cognition� refers to the skills we require to manage our social relationships.
Examples include, recognition of social signals, emotion processing, attention,
working memory and decision making. ToM is a core social cognition skill.

We all recognize our own ToM abilities. ToM is �thinking about people thinking
about us�, and the recognition that others have minds like your own.

ToM gives evolutionary advantage . It reduces our susceptibly to deception. In social
situations, people with good ToM skills out perform those with poor ToM skills.

There is evidence indicting ToM dysfunction in autism and schizophrenia, and
perhaps other psychiatric disorders.

The terms ToM and �mentalizing� are interchangeable.

In the following paragraphs, mention is made of the neu ral mechanism with underpins
ToM. These same mechanisms serve as the neural basis of motor/procedural learning,
another important aspect of human develop ment.

Evolution

ToM is almost exclusively a human attribute. There are persuasive theorie s about its
evolution. These lead on to other interesting theories of the evolution of the mind ;
some may or may not be directly related to ToM, but they are approp riately included
at this point.

ToM probably emerged during the late Pleistocene (sometime before 10 000 years
ago), when increasingly complex social environments increased the evolutionary
pressure on the primate brain (Whiten, 2000).

Increased size and complexity of social groups presumably raised the demand for
information processing capacity. This is consistent with the positive association
between the size of the group and the size of the neocortex of the different primate
species (Dunbar, 2003).

Successful evolution requires the transmission of genes; better when the individual
lives a long life and is attractive to members of the opposite sex. In our ancestral
human environment, and to some extent in current life, homicide by gangs was/is a
major cause of mortality among males. Accordingly, mistrustfulness and fear of gangs
may be adaptive. This may be reflected in the common psychiatric delusional fear of
groups, such as police, bikies and drug dealers.

In the wild, the attractiveness of male  to female primates depends largely on status:
the higher the status, the �better� the male genes (and the better chance the combined
female genes will survive). This may be reflected in the psychiatric disorder of
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erotomania, in which a female (usually) beli eves a high status male wants her as a
partner.

In the wild, the attractiveness of female to male primates  is based on beauty and
physical health (the more healthy the female, the more chance the male genes will
survive). This may be reflected in the psyc hiatric disorders in which individuals have
delusions about their state of health or physical appearance.

Jealousy may provide an evolutionary advantage. Jealousy is a characteristic of
species in which the male contributes resources (energy and materials ) to his offspring
after their birth. In this manner, the male is increasing the chance of survival of his
own genes. Accordingly, the male is particularly concerned about the physical/sexual
fidelity of his partner, lest he contribute resources to genes o f another male. The
female is concerned to receive the continued support (and resources) of a male, to
increase the chance of survival of her genes. The female is therefore particularly
concerned about the emotional fidelity of her partner.  Pathological j ealousy (the
incorrect belief that a partner has been unfaithful) which is most often encountered in
males, may reflect the evolutionary task of the male to nurture  his own (and not
another�s) genes.

Contrary to popular belief, non-human primates show only rudimentary capacity for
behavioural copying/imitating. The capacity for behavioural copying may be a
function of �mirror neurons�  (MN) which are found in a number of regions, including
the inferior frontal gyrus (IFG), the inferior lobule of the pari etal lobe (IPL). These
unique neurons are found in humans and to a lesser extent  in other great apes, and
some monkeys (Gallese and Goldman, 1998). They are activated when the individual
performs an action, or observes another individual performing that ac tion. Mirror
neurons provide a cellular basis for our ToM (ability to understand, empathise with,
and predict the actions of others).  MNs are also mentioned below.

Another cell type of potential importance in ToM processes is the spindle cell. This
unique cell is found the in the anterior cingulate cortex (ACC) of humans and the
great apes, but not in monkeys. The density of these cells found in different species
correlates inversely with genetic distanc e from humans (Nimchinsky et al, 1999).
Spindle cells may be important in inhibiting mirror cells, and allowing suppression of
immediate social response. The presence of spindle cells in human brains is evidence
that the ACC (an old structure) has undergone recent  (last 15-20 million years)
evolutional change.

Ontogeny

Spindle cells are not present at birth in humans, but appear at around 4 months of age
(Allman et al, 2001).

Human babies are able to imitate/mimic  mouth movements at about 12 days (Meltzoff
and Moore, 1977; Illustration). But this is a  brainstem reflex, like the sucking and
grasping reflex, and should not be confused with conscious imitation. It enhances the
chance of physical survival  by attracting the attention and engaging the mother. It is
lost before the sucking and grasping reflex, tha t is, at about 21 days.
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Illustration. This picture is from Meltzoff A, Moore M. Science 1977; 198; 4312;74 -
78. Permission has been sought. See text for details.

The ToM system probably begins to operate in the human from a bout 18 months of
age. Before 3-4 years of age the child is unable to distinguish between his/her
knowledge of the world and that of other people. At 5 -6 years of age the child can
hold beliefs about another person�s beliefs. At 9 -11 years, faux pas (breach of
etiquette) can be understood (Frith and Frith, 2003).

Continuous refinement of the capacity of the individual for ToM processes may
continue throughout the adult human life span (Brune and Brune -Cohrs, 2006).

Anatomy and physiology

A ToM module (hard wiring) has been proposed (Brune and Brune -Cohrs, 2006).

MNs are unique cells which fire both when an animal acts and or when that  animal
observes another animal performing  that act (DiPellegrino et al, 1992).

Mirror neurons have been identified in:
1. IGF (which includes the premotor cortex and Broca�s area [BA 44 & 45] and

its right hemisphere counterpart)
2. IPL.

The �mirror neuron system� ( MNS; Iacoboni and Mazziotta, 2007) refers  to the
structures which activate in association with MNs. Debate continues as to the �key�
structure (Ciaramidaro et al, 2007).


