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SC Social Cognition
SOCRATIS | Social Cognition Rating Tools in Indian Setting

SP Social Perception
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ABSTRACT

Introduction: Theory of mind (ToM) is the ability of a person to understand his and
others’ mental states. It is part of social cognition and is known to affect patients of
schizophrenia by declining their socio-occupational functioning. There continues a
debate whether it is state dependent or a trait of schizophrenia and by far the results
have been mixed.

Objective: To assess ToM deficits in patients of schizophrenia and compare with
their first-degree relatives (FDR) and healthy controls. Additionally, to identify the
factors affecting the ToM in patients of schizophrenia.

Methods: A cross-sectional comparative study to assess ToM deficits in 30 patients
of schizophrenia in remission and their FDRs and compare them with healthy
controls. Social Cognition Rating Tools in Indian Setting (SOCRATIS) was used to
assess ToM. Positive and Negative Syndrome Scale (PANSS) was applied for
assessment of severity of schizophrenia. The probable factors affecting ToM were
also assessed.

Results: 43.33% cases had first order ToM deficit, 77.33% had second order ToM
deficit and 93.33% cases had deficit in faux pas. FDRs performed poorly as compared
to controls but not as poor as cases.

Conclusion: The study shows that patients with schizophrenia have ToM deficits.
These deficits are present even during remission, which could mean that ToM is not
state dependent and is a trait marker of schizophrenia. FDRs also performed poorly on
ToM tasks than healthy controls, which could mean that ToM is a possible
endophenotype of schizophrenia.

Keywords: Theory of mind, schizophrenia, first-degree relatives, SOCRATIS,

Endophenotype
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Introduction

INTRODUCTION

Theory of mind is the ability of a person to understand his own and others
mental states and extrapolate their actions, thinking and beliefs.! It comprises of
understanding false beliefs, hints, intentions, deception, metaphor, irony and faux
pas.? Over the years it has been debated that “theory of self and others’ minds” is an
adaptive process that has been evolved in humans during Pleistocene to deal with the
challenging social environment.>

Since ToM forms the basis of how we perceive the world and behave in it, a
malfunctioning ToM can lead us to incorrectly interpret the signals in our
surroundings and come to wrong conclusions. ToM deficits are seen in a variety of
psychiatric conditions like schizophrenia. Patients with schizophrenia have difficulty
in engaging in social communications and have poor social interactions.* Many
studies have compared ToM in schizophrenic patients and healthy control groups and
have found that schizophrenic patients perform more badly in at least one ToM task.>’

Many psychotic and other behavioural symptoms, may be best understood
from the perspective of a disturbed capacity in patients to relate their own intentions
to execute behaviour, as well as to monitor others' intentions. However, how a
defective ToM in schizophrenia is linked to other areas of cognition, and how the
impairment varies with acuity or the chronicity of the schizophrenic disease, are still
debated. There also continues a debate between theorists, whether impaired ToM
causes the symptoms of schizophrenia or is simply a consequence of the illness i.e., is
it a state or a trait? Some believe that ToM is state independent and a trait marker of
schizophrenia while others believe it is state dependent and only present during acute

phase.
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Introduction

Studies have also found that not just the patients, but first-degree unaffected
relatives of patients don’t not perform as well as healthy controls on ToM tasks.
Overall, the results for ToM deficits have been mixed given because of overall, As the
operational concept of ToM varies a lot the results have been mixed since there is an
inconsistency in the way ToM has been measured in studies.

Although, it is a known fact that schizophrenia causes deficits in Theory of
mind, the Indian data is limited and thus, this study is aimed at finding the deficits in
TOM and determining the demographic and clinical factors associated with these
deficits. The study is intended to provide more evidence and support to the already
existing literature in this area. This might aid in further research to help have better

functional outcomes in schizophrenic patients.
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Objective

OBJECTIVES

1. To assess prevalence of theory of mind deficits present in patients of
schizophrenia.

2. To compare the deficits in theory of mind in patients of schizophrenia with their
first-degree relatives and age and sex matched healthy controls.

3. To study the factors affecting the theory of mind deficits in patients of

schizophrenia.
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Review Of Literature

REVIEW OF LITERATURE

Social cognition

Social cognition (SC) is a crucial aspect of social behavior and how one
conducts oneself in a social setting. Many people have tried to define it, Brothers
(1990) defined it as “the human ability and capacity to perceive the intentions and
dispositions of others”.® Another definition given by Adolphs (1999) “the process that
subserve behavior in response to conspecifics, and, in particular, to those higher
cognitive processes subserving the extreme, diverse, and flexible social behaviors that
are seen in primates”.’ In other words, how we behave in a social setting depends on
how we perceive and integrate the information and social cues. This requires an
arrangement between our attention, memory, motivation and emotion to form an
intricate cognitive process called the social cognition.!®!? This allows us to produce
an apt behavior by enabling us to recognize other’s expressions, emotions, their
actions, identities and social hierarchy.'?

There is growing evidence that both neuro cognition (NC) and social cognition
(SC) are different entities and have their own distinct neuronal pathways. As
compared to NC, SC has only recently come to light as the neuronal network involved
in processing of social information (prefrontal cortex, fusiform gyrus, superior
temporal sulcus and amygdala) is being more and more researched.'* The parts of the
brain that are involved in this process combine to form what is called the ‘social

brain’.
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Review Of Literature

Domains of social cognition

SC is a multifaced concept which involves 4 domains:

Social Cognition

Emotional Social

Processing (EP)

Theory of Mind Attributional

(ToM) Style (AS) Perception (SP)

Theory of mind: is the ability of a person to understand his own and others mental
state and extrapolate their actions, thinking and beliefs.! It comprises of
understanding false beliefs, hints, intentions, deception, metaphor, irony and faux
pas.?

Attributional style: tendency of a person to explain the reason of a social action
(positive or negative) and associate it to themselves or others or the event itself.!®> For
example, if your friend tells you to leave the room, you can either think that he is
angry with you or he just wants to be alone.

Emotional processing: ability to comprehend others’ emotions by identifying them
(emotional perception/recognition), understanding them (at the basic level, like
attributing tears to sadness) and managing them (at a more complex level).'®

Social perception: refers to “the decoding and interpretation of social cues in
others”.!® It is the ability how a person assesses another person’s behavior by
combining the given information and former social knowledge, like knowing the

relationship between two strangers by just seeing them.!”!8
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Theory of mind (ToM)

Over the years it has been debated that “theory of self and others’ minds” is an
adaptive process that has been evolved in humans during Pleistocene to deal with the
challenging social environment.>* Not just humans, but according to Jolly and
Humphrey’s work, primates’ cognitive capabilities are more than what they require
for their daily feeding and roving, and these abilities have evolved as a result of the
constant social pressure in the environment.!®?* According to the “social brain
hypothesis”, better mentalizers outdo the ones with poorer mind-reading capabilities
and have better social success, and all together increase their odds of survival and
reproduction®?!.

The term “theory of mind” was first used for chimpanzees by Premack and
Woodruff in their original article wherein they stated that chimpanzees may have the
ability to understand mental states of each other.?? Child psychologists later adopted
the term to explain development of social abilities in children.

None the less, having an advanced TOM comes with a price. Since ToM is
active in humans all the time, they continuously judge people’s intentions and thus, at
risk of making false inferences, either over or under evaluating the social
interaction.?* Therefore, becomes important for a person to verify his or her inferences
with the reality and only extract relevant information and not go by the literal
meaning of words. This requires an intact ToM and any dysfunction in the underlying
mechanism is proposed to cause psychopathologies such as schizophrenia, personality

disorders.*
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ToM has been divided based on order of complexity.

- First order ToM: the ability to infer that the other person can hold a false
belief. Involves understanding metaphors.*

- Second order ToM: the ability to infer that someone can hold a false belief
about someone else’s belief. It is more complex and advanced than first order

ToM. Involves understanding irony and faux pas.?®

Development of Theory of Mind ability

The ability to identify mental states of oneself and others, is a sequential
process, just like a child cannot run unless he has learned how to stand and walk. The
model of development of TOM, the ontogeny, was given by Baron-Cohen in 1995 on
the basis of evolution.?®

By the first year, primarily, an infant develops the ability to differentiate
animate objects from inanimate and later by the end of first year, they develop joint
attention and mentalizing signs, which means that they start looking and moving their
heads in the direction of another person’s gaze and focusing on their attention.”’” By
around 18 months, a child starts understanding people’s emotions, their desires and
intentions.?® “Decoupling” emerges at 2 years of age. The term was given by Leslie to
describe the ability to tell apart what is reality and what is just pretense and
subsequently, they start participating in what is called “pretend play”.?’ In addition,
during this time, children also begin to recognize themselves in the mirror.

Around 3-4 years, they are able to tell apart their own and others’ beliefs i.e.,
first order ToM (recognize that a person may hold false beliefs). Subsequently,
develop second order ToM by 5-6 years, which is that someone may hold a belief
about someone else’s belief.® Higher order ToM, metaphor and irony, don’t develop

until the age of 8-9.3!
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Highest order of ToM is Faux Pas which doesn’t develop before 9-11 years of
age.’> A faux pas is a social indiscretion in which something awkward or offensive is
said by a person in a conversation, unintentionally and it produces a negative emotion

in the person on the receiving end.*?

1 year: joint attention and sign of
mentalizing

2 years: intentional gesturing and
vocalization

3 years: start using terms- "know,
think, believe, pretend, dream"

4 years: understand false beliefs /
1st order TOM

6-7 years: 2nd order TOM

8-11years: higher order and
complex TOM

FIGURE 1: Representation of Ontogeny of Theory of Mind

It has been pointed out in previous literature, that developmental steps of ToM
are universal. Callanghan et al (2005) conducted a cross-cultural study (in 5 countries)
to measure the onset of false belief understanding in children.’* They came to a
conclusion that the onset of nearly 5 years was synchronous across all the cultures.

However, other cross-cultural studies also point out that even though the development
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appears to be universal, the time at which it appears in different cultures, varies and

thus there it might be influenced by experiential and environmental factors.?

Carpendale and Lewis (2004) emphasized, if children are exposed to more

conversations about mental states by their parents, they acquire TOM abilities earlier

than others.3°

Theories of Theory of Mind:

1)

2)

3)

The Modular theory - this theory supports the idea that ToM has a separate
modular organization in the human brain like other specific cognitive functions
which are represented by different areas which only cater to that specific
function.?’

Scholl and Leslie (2001) hypothesized that theory of mind develops as the brain
structures responsible for it matures, and that experience can only trigger it but
cannot define its makeup.*®In their previous article, they also proposed that there
exists a ‘selection processor’ which picks up relevant information from the social

interaction and increases the possibility of interpreting the mental state correctly.*

The Metarepresentational theory — Perner (1991), proposed a nonmodular model
of ToM which, on the contrary, put forwards the notion that individual experience
plays a more important role in the development of theory of mind by reshaping the

preexisting organization.*’

The Simulation theory — the simulation theory says that in order to understand
others mental states, one needs to introspect and “put oneself into others’ shoes .

This model received extra backing from the mirror neuron system that one needs

Page 9



Review Of Literature

to replicate the mental picture so as to infer someone’s mental state.*! Like the
metarepresentational theory, this theory also emphasizes the role of experience in

shaping ToM.*?

Types of Theory of Mind:

FIGURE 2: Representation types of Theory of Mind

1) Cognitive ToM — the part of ToM that deals with the understanding of beliefs and

intentions.*?

2) Affective ToM — the domain of ToM that deals with making interpretations about
emotions and sharing emotional states of oneself and others is called affective
ToM.* It can further be divided into affective cognitive component and affective
empathy component which deals with recognition of emotions and experiencing

emotions respectively.*’
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Neurobiology of Theory of Mind:

Various neuroimaging studies have tried to localize specific neural structures
and circuits involved in ToM with the help of lesion studies in patients with stroke or
other brain injuries and functional brain imaging.*® Studies done in healthy
individuals have shown that medial prefrontal cortex and to some extend orbitofrontal
cortex is consistently activated when they perform any TOM task.*’*° Besides, in
autistic people, these areas don’t get activated, confirming the findings. Brunet et al
(2000) carried out a study on healthy individuals using positron emission tomography
(PET). Individuals were showed picture stories and were evaluated based on how they
attributed the characters intentions in the given picture scenario. It was found that
during the task, right middle, right medial prefrontal cortex and temporal cortex were
activated.>

Some non-human primate studies have also revealed possible brain areas.
Studies done on macaque monkeys have shown that middle temporal lobe, mainly the
superior temporal sulcus selectively fires when they perceive gaze direction of other
monkeys and goal directed behavior.*! A homologous area has been found to get
activated in humans on functional brain imaging when they are showed photos of
“implied” movement, for example a still photo of a man throwing a ball.’! In several
functional brain imaging studies increased blood flow in superior temporal sulcus area
has been observed during ToM task.>

On the other hand, lesion studies have helped to distinguish specific cognitive
abilities from ToM. For instance, a study done on people with parietal and frontal lobe
lesions, found impaired ToM but intact executive functioning.’® Since both ToM and

executive functioning is localized to prefrontal cortex, it can be concluded that ToM
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function is separate from other general cognitive functions and impaired ToM cannot
be explained by impairment of general intelligence.’*>

Mirror neurons and Theory of mind: mirror neurons are specific nerve cells that are
present in temporal lobes of non-human primates. These cells are unique as they get
activated when a person either carries out a task or observes the same task being
carried out by another individual.’® In monkeys, these cells are predominantly present
in ventral premotor cortex which is homologous to Brocas area in humans.*' Likewise
in humans, functional brain imaging studies have shown that mirror neuron system
activity is present in inferior parietal lobe, inferior frontal gyrus and superior temporal
sulcus.’” There is some correlation between areas responsible for mirror neuron
system and ToM. Several studies have found atypical activity of mirror neuron in

3839 out of which one recent study has found cortical thinning of the

autistic people
areas mentioned above °, further augmenting the evidence. Also, based on the
simulation theory that states that in order to infer someone else’s mental state, one
must put oneself in their shoes, which means that we must mentally simulate actions
done by others so as to understand their intentions.®!

Nevertheless, just understanding goal directed action is not sufficient for
proper ToM functioning. There are other structures in the brain that help appreciate
other people’s perspective. One such structure is inferior parietal cortex. Through
functional brain imaging it has come to light that left inferior parietal cortex gets
activated during a first-person perspective task like when someone imitates an action
of other.®? On the other hand, the right inferior parietal cortex lights up in a third-

person perspective task like observing someone else imitating your actions. Through

this information, it can be deduced that right inferior parietal cortex may be important
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for attributing others’ mental states and vice-versa, left parietal cortex may be
important for attributing one’s own mental states.%*

Another brain area that has constantly been shown in studies to participate in
ToM is anterior cingulate cortex (ACC). Recently, an area in ACC, the paracingulate
gyrus has also received some attention. Gallagher and Frith (2003) have drawn
people’s attention to spindle cells present in paracingulate gyrus, which have appeared
recently in evolution and consistently gets activated on functional brain imaging
during ToM performance. ®* These spindles shaped cells are unique to apes and
humans and their density has an inverse relation with species’ genetic closeness with
humans, i.e., they are present extensively in chimpanzees that are closest to humans,
lowest in orangutans and in-between in gorillas.®> Even though their exact role is still
not known but it has been postulated that they have appeared in evolution to gain an
inhibitory control in respect to social interaction to achieve tactful deception.®
Assessment of Theory of Mind:

The operational concept of ToM varies a lot because the definition is broad
and thus, there are a number of ways ToM has been tested in studies. Most common
used test is the false belief task.®%76® “Sally and Anne Test” is the classical first order
false belief or deception task test wherein one is assessed based on their ability to tell
apart if someone can have a belief which is different from the set of circumstances. A
scenario is read to the participant in which one of the characters, Sally, puts her ball in
a basket, covers it with a cloth, and then leaves. Without Sally's knowledge, her friend
Anne moves the ball to another spot while she is gone. Sally returns to the room
and then the participant is asked where Sally believes the ball is and where she will
search for it. The participant must appreciate that Sally still thinks the ball is in the

basket where she left it, and not in the new place, in order to correctly answer.>
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In the second order ToM task, a person has to deduce the belief of an
individual about the belief of another individual.*® Like in first order task, a scenario
is read “Sally and Ian are at the station because Sally has to catch a train home. Sally
lives in Homesville, but the train does not stop at the Homesville station. Sally will
have to get off at Neartown and walk. Sally goes to buy a mag- azine to read on her
journey before she buys her ticket. While she is gone, there is an alteration to the
timetable, and the train is now going to stop at Homesville. The guard tells Ian about
this change, and Ian sets off to find Sally to tell her, but before Ian finds her, the guard
meets Sally and tells her, “The train will now stop at Homes- ville.” Ian eventually
finds Sally who has just bought her ticket.” (Frith and Corcoran 1996, p. 528) ¢’
Following the reading of this narrative, the participant is asked which station Ian
believes Sally purchased her ticket for, and in order to correctly answer, the
participant must appreciate that lan wrongly believes Sally still believes the train will
not stop at Homesville.

Short stories featuring double bluff, blunders, persuasions, or white lies,
cartoons, or other visually presented information have been used to measure theory of
mind abilities in persons with psychopathological disorders.®” In schizophrenia, short
stories with or without props, visual sequencing tasks, and tests of interpretation of
hints underlying indirect speech, metaphor, and irony have been used to test ToM.
The pictorial theory of mind material has been changed over time to better control for
attention, memory, general intelligence, and verbalization interference.*®

The more complex ToM abilities like hints, irony and metaphor are evaluated
by interpreting indirect speech.®” However, it has been debated that metaphor only

requires understanding first order ToM but understanding irony requires second order
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ToM because one has to infer what the person intended to say rather than the literal
meaning of words.”

Social Cognition Rating Tools in Indian Setting (SOCRATIS) (Mehta and Thirthalli,
2014)"!: assesses three domains of Social cognition — theory of mind, attributional
styles and social perception. Social cognition and thus, ToM, is known to be
influenced by culture.”” SOCRATIS has been culturally adapted (e.g., use of
local names, outfits, and actors) as well as translated (e.g., use of conceptual instead
of literal translations in two Indian languages) to adapt the tasks to the Indian cultural
setting without affecting the social cognition concepts that they were intended to
assess.” It includes tests to measure theory of mind (Ist and 2nd order false belief
picture stories, metaphor-irony stories, and faux pas stories), social perception
(true/false questions on social and non-social cues after showing the participants
videos on low and high emotions depicting a social interaction), and attributional
styles (causal attributions made for positive and negative social events).”?

Theory of Mind and psychopathologies:

Since ToM forms the basis of how we perceive the world and behave in it, a
malfunctioning ToM can lead us to incorrectly interpret the signals in our
surroundings and come to wrong conclusions. ToM deficits are seen in a variety of
psychiatric conditions. It has been extensively researched in Autism spectrum
disorders, frontal lobe pathologies and schizophrenia.>*’+’> Besides these, ToM has
also been implicated to be deficient in Alzheimer’s and other dementias, personality
disorders like antisocial and borderline personality disorders and bipolar affective

disorder.”%77
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1)

2)

Autism spectrum disorder and Theory of Mind - ToM has been extensively
researched in autism. Patients with autism spectrum disorder have difficulty in
verbal and non-verbal communication. Baron Cohen et al (1994) thus suggested
that this difficulty in social interaction and communication could be because they
struggle to understand other people’s beliefs.”® There is great extent of evidence
suggesting that patients with autism perform poorly on ToM tasks.”>%" Several
mechanisms have been proposed for the same, some argue that these patients are
born without ToM skills while others believe that they have delayed trajectory of
development of ToM as compared to non-autistic children and thus fail to attain
full ToM skills.®!

Mood disorders and Theory of Mind - This is an area of ongoing research and
thus, findings have been inconsistent. Kerr et al (2003) conducted a comparative
study between symptomatic bipolar patients and patients in remission and found
that ToM was only dysfunctional during the acute stage.’> However, some
metanalysis show that patients with bipolar disorder have significantly impaired
ToM irrespective of symptomaticity, with impairment being more pronounced in
the acute stage as compared to remitted stage. Bora et al (2016) conducted a
metanalysis of thirty-four studies comparing 1214 patients with bipolar disorder
patients and 1097 healthy controls were included. They found that in remitted and
subsyndromal patients, there is significant but moderate ToM impairment. Acute
episodes were seen to have more pronounced ToM deficits.®?

Another metanaysis conducted by de Sequeira et al (2020) carried out a meta-
analysis of 30 studies, comparing 1294 euthymic bipolar disorder patients and
1116 healthy controls and found ToM impairments in remitted patients and

concluded that it can be a potential endophenotype.3*
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3)

4)

Personality disorders and Theory of Mind - ToM is said to be impaired in a
number of personality disorders, namely, borderline personality disorder (BPD),
antisocial personality disorder and schizotypal personality.*® ToM dysfunction is
thought to be a key component in explaining patients with borderline personality
disorder’s affective disturbances and interpersonal problems since they might be
misinterpreting people's mental states, for example, misreading another person’s
intentions as threatening or repellent which might produce strong negative effects
and lead to interpersonal issues.®>* However, the evidence for the same is limited
and inconsistent. Measuring ToM in BPD patients requires a special tool called
Movie for the Assessment of Social Cognition (MASC)®” which helps to assess
ToM in BPD more precisely as it is close to actual interpersonal encounters and
sensitive enough to detect the aberrant understanding that people with BPD are
likely to have.®® Based on studies conducted using this tool, BPD patients are
found to have hyper mentalization i.e., they go far beyond what is visible.?>*
Besides BPD, schizotypal personality is seen to have poorer ToM
performance.”’*> There are mixed results when it comes to the specificity of the
association between ToM and schizotypy. Some research found a clear link
between positive schizotypy and ToM, whereas others found a link between
negative schizotypy and poor ToM performance.” In a metanalysis both ToM-
reasoning and ToM-decoding were negatively correlated with higher schizotypy
scores.”® This finding backs up the possibility that schizotypy and schizophrenia
are a continuum.”
Brain damage and neuro-degenerative disorders- ToM deficits differ in patients
with neuro-degenerative disorders or patients with brain damage due to stroke,

head injury or a brain tumor because unlike other disorders discussed above, ToM
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5)

in such patients is developed normally. Many studies have shown that patient with

9698

compromised right frontal lobe perform poorly on a variety of ToM tasks and

damage to the orbitofrontal cortex on both sides has been linked to difficulties

interpreting faux pas.”

However, this impairment is independent of other
cognitive dysfunction.*

Some studies have looked at theory of mind capacities in various
neurodegenerative disorders like Alzheimer's disease (AD) and frontotemporal
dementia (FTD). When compared to healthy age-matched normal control, Cuerva
et al. (2001) observed that patients with mild to moderate AD were only deficient
on the more difficult second order false belief tasks.'” However, these findings
could have been confounded by other cognitive impairments generally found in
AD. The frontal variant of frontotemporal dementia (fvFTD), on the other hand, is
marked by alterations in personality and social conduct, with most cognitive
domains remaining largely intact, at least in the initial stages of the disease.'’!
Gregory et al. (2002) observed that individuals with fvFTD with mild Alzheimer’s
dementia performed significantly worse on all theory of mind activities with
increasing impairment as task complexity increases when compared to healthy
control subjects.!® This could suggest that patients with FTD have selective ToM
deficits.

Schizophrenia-

Schizophrenia belongs to the group of schizophrenia spectrum and other
psychotic group of disorders. As per Diagnostic and statistical manual of mental
disorders 5™ edition (DSM-5), it is defined as “abnormalities in one or more of the
following five domains: delusions, hallucinations, disorganized thinking (speech),

grossly disorganized or abnormal motor behavior (including catatonia), and
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negative symptoms.”!® According to International Classification of Diseases
(ICD-10), “it is characterized by fundamental and characteristic distortion of
thinking and perception and by inappropriate or blunted affect.” There is no one
pathognomonic symptom, rather a constellation of signs and symptoms along with
impaired occupational or social functioning.!®*

Historical background:

In 1852, Morel coined the term “demence precoce” to describe a set of
symptoms that began in adolescence and caused withdrawn and odd behavior,
self-neglect and subsequently causing deterioration of intelligence.'”> Emil
Kraepelin later separated demence precoce from manic-depressive psychosis.!*
Kraepelin’s work was majorly concerned with the chronic deterioration, however
later, Eugene Blueler was more concerned with the mechanism of the disease and
thus, came up with the concept of “splitting of minds” and coined the term
“schizophrenia” (Greek: “schizo” means split and “phrene” mean mind).'"’

Both Kraepelin and Blueler understood instinctively that cognitive deficits
were essential parts of schizophrenia. Kraepelin’s understanding behind the
division was not restricted only to psychotic symptoms, he also gave importance
to his observation that in the longitudinal course, these patients have significant

cognitive and behavioral deterioration.!%®

Similarly, Blueler divided the
symptomatology into two, fundamental and accessory symptoms wherein former
being principally cognitive in nature and later being mainly positive symptoms.

He even went on to say that accessory symptoms wax and wane over time and are

secondary to fundamental symptoms which are constant throughout the illness.!®
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Cognitive impairment is said to be a trait of schizophrenia, be it acute or
chronic psychosis or in remission.!!” These cognitive deficits are prognosticators
of social functioning in schizophrenics. Over the years, it has been observed that
patients with schizophrenia have difficulty in engaging in social communications
and have poor social interactions. Many studies have compared ToM in
schizophrenic patients and healthy control groups and have found that
schizophrenic patients perform more badly in at least one ToM task.>”’

Many people have tried to conceptualize ToM in schizophrenia in one way or
the other, following are a few popular concepts.

Frith (1992), was the first one to say that ToM in schizophrenic patients is
affected as they are unable to understand mental states of themselves and others
and this may be the reason for negative and positive symptoms. He raised a
question that the psychotic symptoms can be an aftermath of the cognitive
misinterpretation of intentions and deceptions of others. He proposed that there
could be 3 possible outcomes of impaired ToM:

-Disorders of “willed action” (eg: apathy and disorganized symptoms)

- Disorders of self-monitoring (eg: delusion of control and hallucinations)

- Disorders of monitoring other persons’ thoughts and intentions (eg: delusion of
reference and persecution)

His hypothesis best pairs with the modular model of ToM. According to Frith,
patients with predominant negative and disorganized symptoms have more
impaired ToM as compared to patients with positive symptoms as the former are
incapable of understanding mental states of any kind, on the contrary, the later

only have difficulty in understanding other’s mental states.'!!
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b)

d)

Hardy-Bayle (1994) proposed that schizophrenic patients have impaired ToM
because they have difficulty in integrating information (execution and planning).
According to this model, patients who have pronounced disorganized symptoms
have problem understanding others’ actions because they are unable to understand
their own mental states and thus, have the maximum deficit. Although, others with
intact thought and language organization have preserved ToM. This hypothesis
best pairs with the simulation theory of ToM. !

Abu-Akel (1999), postulated that patients with positive symptoms may have
“hyper ToM” i.e., they “overattribute” intentions and thus develop delusions.!!3
Along with Bailey in an article published in 2000, they proposed types of ToM
deficits:

Genuinely impaired ToM

Normal ToM without the ability to apply the knowledge

Hyper ToM

Walston et al (2000), debated that some schizophrenic patients have intact ToM
because they can’t have the ability to attribute mental states if their ToM is
impaired.'!*

Many studies have been performed subsequently to test the above-mentioned

hypothesis. Both Frith’s and Hardy-Bayle’s models have received immense

appreciation, however the findings of some studies have been inconsistent.

Bora et al. (2009a, b)!!'>!16 and Sprong et al. (2007)'!” meta-analyses support

the Frith model of ToM deficits in schizophrenia. On several measures of ToM, the

clinical groups were found to be more than one SD below the mean of the control

patients (d=1.13). Sprong et al (2007) conducted a meta-analysis of twenty nine

studies (1518 samples) and found that patients with more disorganized symptoms
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performed poorly (d=—2.23) than patients with more negative (d=—1.28) or paranoid
symptoms (d=—1.24) or who were in remission (d=—0.692).!'7 Other researchers
found a negative relationship between the degree of delusions and performance on the
Hinting Task''®, as well as between the degree of persecution symptoms and
outcomes on first- and second-degree false belief tasks.!"”

Similarly, in a series of studies, Hardy-Bayle's model has been verified,
demonstrating that individuals with severe thinking and language disorganization
perform poorly on ToM tasks.''»!?® Patients without thinking and language
disorganization, on the other hand, are largely unaffected on all ToM measures,
according to her hypothesis, which does not appear to be the case. Mazza et al. (2001)
studied ToM in 35 patients of schizophrenia using false belief and deception ToM
stories and found that individuals with psychomotor retardation performed worse than
disorganized patients.® This provided only limited support for her hypothesis.

“Is schizophrenia a deficit or a trait?”

There continues a debate between theorists, whether impaired TOM causes the
symptoms of schizophrenia or is simply a consequence of the illness i.e., is it a state
or a trait? Some of the earlier studies have found that remitted schizophrenic patients
perform well on hinting tasks and other false belief tasks as healthy controls.!?!"'?? To
support this finding, theorists have argued that during an acute exacerbation, the
deficit in TOM get “turned on” and they get “turned off” during the remission phase.
However, as the disease progresses and becomes chronic, the deficit may become
more or less stable and constant.?*

However, some studies have contradicting results also. Jannsen et al (2003),
conducted a study to assess ToM deficits comparing 43 remitted schizophrenic

patients with 43 healthy controls using hinting tasks and false belief stories. They
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found that remitted group scored less than controls even after adjusting for 1Q and
neuropsychological factors like attention span, episodic memory, verbal fluency,
speed and executive functions.'??

Similarly, Lakshmi et al (2017), performed a longitudinal study on 51
schizophrenic patients and compared their social cognition deficits in both
symptomatic and remitted phase and observed that in both phases, patients performed
poorly on TOM tasks as compared to the control group.'”* Mazza et al (2014),
compared patients with chronic schizophrenia and first episode psychosis and found
that there was no significant difference in the severity of TOM deficit and thus
concluded that TOM is state-independent and not a byproduct of state of illness.'?’

A few people have studied FDR of schizophrenic patients and have found that
they too perform poorly when compared to healthy controls but better than the
patient.>>!?® These findings give more evidence that schizophrenia is a trait
characteristic rather than state dependent.

Theory of mind - an endophenotype of schizophrenia?

Endophenotypes are biomarkers that reflect abnormal biochemical,
neurophysiological, neuroanatomical, cognitive, and neuropsychological properties
linked to genetic vulnerability for an illness. They must also be state-independent and
present at a higher percentage in affected families than in the normal population.'?” As
a result of the discovery that ToM impairments are present in schizophrenia, ToM has
been evaluated if it is a cognitive endophenotype for use in genetic studies.!?®

ToM as an endophenotype is supported by the fact that unaffected relatives
have ToM deficits, that are intermediate between that of schizophrenia patients and
healthy controls. Irani et al. (2006) looked at ToM deficits in first-degree relatives of

patients with schizophrenia and found that relatives with high schizotypal scores on
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the Schizotypal Personality Questionnaire (SPQ, (Raine 1991) had deficits that were
midway between those with schizophrenia and those with control subjects.'?’ Several
other studies have also found similar results. Bora and Pantelis (2013) observed
significant ToM impairment (Cohen's d = 0.37) among unaffected relatives of
psychotic patients in a recent meta-analysis.''”

There have been some other studies which have focused on neural activation
associated with ToM in people who are at risk of developing schizophrenia. De
Achaval et al. (2011) using functional magnetic resonance imaging (fMRI) observed
that siblings who were genetically predisposed to schizophrenia had lower activity in
areas connected with the ToM network in comparison to healthy controls.'*° David et
al (2014) compared the neuronal activity of familial high risk (FHR) people with non-
familial high risk (non-FHR) controls while providing them with a task to reason
about a story character’s emotions, physical appearance and thoughts. After that,
participants filled out a 28-day online 'daily-diary' questionnaire in which they
reported daily social interactions and ToM reasoning levels. When FHR participants
reasoned about thoughts and emotions, they showed less brain activity in the bilateral
temporoparietal junction. The findings suggested that vulnerability to schizophrenia is
linked to ToM impairments.'*! These family studies also strengthen the notion that

ToM is a trait phenomenon and is not state dependent.
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MATERIALS AND METHODS

The study was designed as a cross-sectional comparative study, aimed at
assessing the theory of mind deficits in patients of schizophrenia attending tertiary
care psychiatric unit and their first-degree relatives. The study was conducted at the
out-patient unit od Department of Psychiatry at KLE’s Dr. Prabhakar Kore Charitable
Hospital, Nehru Nagar, Belagavi. Data collection took place between 1% January 2020

and 31% December 2020. Patients were recruited using purposive sampling.

The source of the sample were the patients who attended psychiatry OPD.
Sample size

Cases: 30

First degree relatives- 30

Healthy controls- 30

Sampling Procedure:

sample size was calculated using G-power software, with: alpha error- 5%

Power- 80%

Effect size- 0.37 (taken from a study done by Mehta et al (2014))’

The sample size according to this calculation is 75. A sample size of 90 was chosen in
order to compensate for missing data.

Inclusion Criteria-

Cases-

1. Patients above the age of 18 years
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2. Patients suffering from schizophrenia as diagnosed by criteria mentioned in
International classification of diseases (ICD 10-DCR), who are asymptomatic or have
had a stable course in the past 3 months,

3. MMSE (mini mental status examination) score >24

4. Availability of informed consent.

First degree relatives-
1. Above the age of 18 years

2. Ist degree relatives of the case.

Controls:
1. Above the age of 18 years

2. Age and sex matched to the cases

Exclusion criteria-

Cases:

1. Patients suffering from anyother psychiatric illness or organic brain illness

2. Patients with substance abuse and dependence who come in a state of delirium or
complicated withdrawal

3. Patients with diagnosed Intellectual disability

First degree relatives

1. People suffering from any psychiatric illness

2. People with substance abuse and dependence who come in a state of delirium or
complicated withdrawal

3. People with diagnosed Intellectual disability

Controls:

1.People suffering from psychiatric illness
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2.People with substance abuse and dependence who come in a state of delirium or
complicated withdrawal
3. People with diagnosed Intellectual disability
Ethical Clearance

Prior to commencement, the ethical clearance was obtained from Institutional
Ethics Committee, Jawaharlal Nehru Medical College, Belagavi. Ethical clearance

number- MDC/DOME/296

Informed Consent
The relatives of patients who fulfilled the selection criteria were explained
about the nature of the study and a written informed consent was obtained before

enrolment.

TOOLS:

1) MINI: Mini International Neuropsychiatric Interview. The MINI is a short (15-30
minutes) structured diagnostic interview compatible with DSM-III-R/IV and ICD-
10 criteria. It is designed for the clinical practice and research in psychiatric and
primary care settings. It is available both in clinician rated (MINI-CR) and patient
rated (MINI-PR) format. For this study MINI-CR English version 5.0.0 was used.

It includes 16 disorders.'*?

2) PANSS: Positive And Negative Syndrome Scale. PANSS (Kay et al., 1987) was
developed to provide a well-defined instrument to specifically assess both positive
and negative symptoms of schizophrenia as well as general psychopathology.
Eighteen items of the Brief Psychiatric Rating Scale (Overall and Gorham, 1962)
and twelve items of the Psychopathology Rating Schedule (Singh and Kay, 1975)

were combined in one scale, and all items were given a complete definition as well
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as detailed anchoring criteria for all rating points. It has strong psychometric
properties in terms of reliability, validity and. It is the most widely used 30 item
rating scales used for schizophrenia and psychotic spectrum disorder. Positive
symptoms (7 items), negative symptoms (7 items) and general psychopathology
(16 items). '*3

3) SOCRATIS: Social Cognition Rating Tools in Indian Setting. It was designed to
assess social cognition in the Indian cultural setting. It is an Indian adaptation of
various tests that have been extensively used in social cognition research in
schizophrenia. It has been validated in an Indian setting and has satisfactory
psychometric properties. It assesses three domains of social cognition namely,
theory of mind, attributional bias and social perception.”” The software was
purchased after a training workshop held in NIMHANS, Bangalore. All tests of the
SOCRATIS have good content validity. Theory of mind test includes adaptation of
(a)two first order tasks: Sally-Anne and Smarties task, (b)two second order tasks:
ice cream van and missing cookies story, (c)two metaphor and irony task and
(d)faux pas recognition test. The scores (0-1) were generated by the software itself

and divided into 3 categories —

- FOT — first order theory of mind
- SOT- second order theory of mind

- FPCI- Faux Pas composite index

4) MMSE: Mini-Mental State Examination is a brief test of cognitive impairment,
developed by Folstein et al (1975), includes questions about orientation, attention,

recall, and language. Galasko et al (1990) developed a shorter version of the test
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(Modified MMSE) that is as sensitive as the complete test. It is a 30-point
questionnaire, and a score of 23 is recommended as the cut-off score.'**
PROCEDURE:

The patients and attendants were explained regarding the study and its
implications. A written informed consent from the patients was taken in their own
vernacular language. Patients attending the psychiatry OPD who fulfilled the
inclusion and exclusion criteria were interviewed. The diagnosis was confirmed using
ICD 10-DCR criteria for schizophrenia. Basic socio-demographic data was collected

based on a semi - structured proforma.

CASES: The participants were subjected to MINI and MMSE to rule out any other
psychiatric illness and neuro-cognitive deficits. PANSS was applied to assess the
severity of schizophrenia, and then SOCRATIS was applied to assess the deficits in

theory of mind.

FIRST DEGREE RELATIVES: First degree relatives of the cases were subjected to
MINI and MMSE to rule out any psychiatric illness or neuro cognition deficits if
present. For subjects who fulfilled the inclusion and exclusion criteria, SOCRATIS

was applied to measure theory of mind deficits.

HEALTHY CONTROLS: age and sex matched subjects of the cases were subjected
to MINI and MMSE to rule out any psychiatric illness or neuro cognition deficits if
present. For subjects who fulfilled the inclusion and exclusion criteria, SOCRATIS

was applied to measure theory of mind deficits.
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Cases:
-Informed consent
-MINI and MMSE
was applied
-semi-structured
proforma
-Severity assess on
PANSS
- ToM assessed
using SOCRATIS

38 cases and their first-
degree relatives
30 controls

30 cases
30 first-degree
relatives
30 controls

First-degree
relatives:

-Informed consent
-MINI and MMSE
applied to rule out
psychiatric illness
or neuro-cognitive
deficits
-ToM assessed
using SOCRATIS

8 cases excluded:
-3 did not consent
-1 had history of
ID in available
first-degree
relative

-4 did not have
stable course for
>3 months

Controls:
-Informed consent
-MINI and MMSE
applied to rule out
psychiatric illness
or neuro-cognitive
deficits
-ToM assessed
using SOCRATIS
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DATA ANALYSIS:

Data obtained was tabulated in Microsoft excel version 16.48 and subjected to
appropriate statistical analyses. Descriptive statistics were presented as percentages
for categorical variables, mean and standard deviation for continuous variables. The
strength of association (p value) was calculated using unpaired t test or Mann-
Whitney U test (non-parametric) or one-way ANOVA for continuous variables and
Fisher’s exact test or Chi-square test for categorical variables. All tests were 2-tailed

tests. Statistical significance was set at p value less than 0.05.
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RESULTS

38 cases that met the inclusion criteria were approached for the study. Out of the 38, 3
did not consent for participation, 1 had history of intellectual disability in the
available first-degree relative and 4 did not have a stable course for more than 3
months. Hence, 8 were excluded from the study and final sample of 30 cases were

taken along with their first degree relatives (30) and 30 healthy controls.

TABLE 1: Socio-demographic profile of the study sample

S.no. Variables Cases First degree Controls p value
(n=30) relatives (n=30)
(n=30)
1 Age (Mean+SD) 35.5+9.475 36.73+11.39 3413+ 0.5961
8.55

2 Sex Male 15 (50%) 15 (50%) 15 (50%) 0.1000
Female 15 (50%) 15 (50%) 15 (50%)

3 Socioeconomic = Upper Middle 10 (33.33%) 12 (40%) 12 (40%) 0.3782
Status Lower Middle | 20 (66.66%) 18 (60%) 18 (60%)

4 | Marital Status Married 12 (40%) 13 (43.33%) 10(33.33%) = 1.033

Divorced 1 (3.33%) 1 (3.33%) 2 (6.66%)

Widowed 2 (6.66%) 2 (6.66%) 2 (6.66%)

Unmarried 15 (50%) 14 (46.66%) | 16 (53.33%)
Table 1 shows the demographic profile of the cases, first degree relatives and healthy
controls. Mean age in all the groups was comparable, 35.5 (= 9.475) years in cases,
36.73 (x 11.39) years in first degree relatives and 34.13 (+ 8.55) years in controls. All
three groups had equal number of males and females. Socioeconomic status was
comparable in all three groups with more people belonging to lower middle class than
upper middle class, 66.66% in cases, 60% in first degree relatives and 60% in

controls. All the three groups had no significant difference in the marital status.
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TABLE 2: Clinical profile of the Cases

S.no Variables Observations
T (n=30)
| Family history of any Yes 11 (36.66%)
psychiatric disorder No 19 (63.33%)
) Family history of Yes 8 (26.66%)
schizophrenia No 22 (73.33%)
Paranoid schizophrenia 20 (66.66%)
. . o
3 Type of schizophrenia Un(.ilfferentl.ated 7(23.33%)
schizophrenia
Hebephrenic schizophrenia | 3 (10%)
4 Duration of illness in months (Mean+SD) 120.7 +102.8
5 Age of onset in years (Mean+SD) 2543 £8.71
6 Duration of untreated psychosis in months (Mean+SD) | 48.83 & 53.52
Positive 8.67+£3.57
Negative 99+53
7 PANSS Score (Mean+SD)
General psychopathology 17.7+35.75
Total score 3526 £9.79
0 (0%
] Number of 0 ( 0)0
hospitalisations 1-2 21 (70%)
>2 9 (30%)
9 History of receiving Yes 17 (56.66%)
ECTs No 13 (43.33%)
. Good 15 (50%)
%
10 | Compliance Poor 15 (50%)
11 | MMSE (Mean+SD) 28.3+1.70

ECT-Electro-Convulsive Therapy, PANSS- Positive and Negative Syndrome Scale
MMSE- Mini Mental State Examination

*Compliance was defined as 80% adherence to the prescribed medications.
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FIGURE 3: DIAGNOSTIC SUBTYPES UNDER SCHIZOPHRENIA AS PER
ICD-10 DCR IN THE STUDY SAMPLE (corresponding to table 1)

Type of schizophrenia

m Paranoid schizophrenia m Undifferentiated schizophrenia

m Hebephrenic schizophrenia

Table 2 shows the clinical characteristics of cases. According to table 2 and figure 3,
the sample had higher proportion of paranoid schizophrenia (66.66%) as compared to
undifferentiated schizophrenia (23.33%) and hebephrenic schizophrenia (10%).
36.66% of the cases had a positive family history of psychiatric condition and 26.66%
had a positive family history of schizophrenia. The mean duration of illness was 120.7
(= 102.8) months and the mean age of onset was 25.43 (+ 8.71) years. The mean
duration of untreated psychosis in the cases was 48.83 (+ 53.52) months. 70% has a
history of 1-2 hospital admissions and 30% had been admitted more than 2 times.
56.66% has received electro-convulsive therapy in the past and 50% have been
compliant to medication for more than 80% of the time. The mean total PANSS score
was 35.26 (+ 9.79), mean Positive score 8.67 (= 3.57) and mean Negative score was

9.9 (£5.3).
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TABLE 3: Proportion of Cases having impaired theory of mind

S.no. Impaired ToM (n=30)*
1 1% order theory of mind index 13 (43.33%)
2 2™ order theory of mind index 22 (77.33%)
3 Faux Pas composite index 28 (93.33%)

*not mutually exclusive

FIGURE 4 PROPORTION OF CASES HAVING IMPAIRED THEORY OF
MIND (corresponding to table 3)

B Impaired = Intact
100.00% —

50.00% 22.67%
80.00%

70.00% 56.67%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%
FOT SOT FPCI

FOT- First order theory of mind, SOT- Second order theory of mind, FPCI- Faux Pas
composite index

Table 3 and Figure 4 depict the proportion of cases who scored less than the cut off
(1% order theory of mind = 1, 2" order theory of mind = 0.650, Faux pas = 0.883).
According to the table and figure, 43.33% cases were found to have deficit in first
order theory of mind, 77.33% had deficit in second order theory of mind and 93.33%

cases had deficit in faux pas.
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TABLE 4: Proportion of First degree relatives having impaired theory of mind

S.no. Impa(i;':;lo’l)‘oM*
1 1% order theory of mind index 3 (10%)
2 2" order theory of mind index 7 (23.33%)
3 Faux Pas composite index 17 (56.66%)

*not mutually exclusive

FIGURE 5 PROPORTION
IMPAIRED THEORY OF MIND (corresponding to table 4)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

m [mpaired ™ intact

76.67%
90%

FOT SOT

OF FIRST DEGREE RELATIVES HAVING

43.34%

FPCI

FOT- First order theory of mind, SOT- Second order theory of mind, FPCI- Faux Pas

composite index

Table 4 and Figure 5 depict the proportion of first degree relatives that scored less

than the cut off (1% order theory of mind = 1, 2" order theory of mind = 0.650, Faux

pas = 0.883). According to the table and figure, 10% first degree relatives were found

to have deficit in first order theory of mind, 23.33% had deficit in second order theory

of mind and 56.66% had deficit in faux pas.
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TABLE 5: Proportion of healthy controls having impaired theory of mind

S.n0. Impaired ToM*
(n=30)
1 1% order theory of mind index 0 (0%)
2 2" order theory of mind index 1 (3.33%)
3 Faux Pas composite index 1 (3.33%)

*not mutually exclusive

FIGURE 6 PROPORTION OF CONTROLS HAVING IMPAIRED THEORY
OF MIND (corresponding to table 5)

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

B Impaired = Intact

100% 96.67% 96.67%
0% 333% 333%
FOT SOT Faux pas composite index

FOT- First order theory of mind, SOT- Second order theory of mind, FPCI- Faux Pas

composite index

Table 5 and Figure 6 depict the proportion of controls that scored less than the cut off

(1t order theory of mind = 1, 2" order theory of mind = 0.650, Faux pas = 0.883).

According to the table and figure, none of the controls were found to have deficit in

first order theory of mind, however only 1 had deficit in second order theory of mind

(3.33%) and 1 had deficit in faux pas (3.33%).
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TABLE 6: Comparison of mean Theory of mind scores of cases, first degree
relatives and controls.

First Degree

S.no Theory of mind Cases Relatives Controls p value
st
1 Pordertheory of ¢33, 023 0.966+0.108 1 0.0001°

mind index

2 | 2" order theory of

C o 0416+0.349 @ 0.833+0.248 | 0.979+0.08 0.0001*
mind index

3 Faux Pas

o 0.562+0.184 | 0.851 +0.152 | 0.98 +0.051 0.0001*
composite index

FIGURE 7 COMPARISON OF MEAN THEORY OF MIND SCORES OF
CASES, FIRST DEGREE RELATIVES AND CONTROLS. (corresponding to
table 6)

W CASES B FIMET DEGREE HELATIVES B CONTROLS

FOT- First order theory of mind, SOT- Second order theory of mind, FPCI- Faux Pas
composite index

Table 6 and figure 7 show the comparison of mean score of all three domains of

theory of mind between cases, FDR and controls. The difference was statistically
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significant for all three domains (FOT p value=0.0001, SOT p value=0.0001, FPCI p
value=0.0001).

However, after the post-hoc analysis, in first order theory of mind, Cases vs FDR p
value was <0.01, cases vs control p value was <0.001 and FDR vs control p value was
>(0.05, which was not significant. Similarly for second order theory of mind, Cases vs
FDR p value was <0.01, cases vs control p value was <0.001 and first degree relatives
vs control p value was >0.05, which was not significant. For Faux Pas, Cases vs FDR
p value was <0.001, cases vs control p value was <0.001 and FDR vs control p value
was <0.01, all of which were significant.

Cases performed the worst in all three domains, FDR performed poorer than controls

in only Faux pas whereas controls performed the best.
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TABLE 7: Comparison of socio-demographic characteristics of cases, between
those with intact 1% order theory of mind and those with impaired 1% order
theory of mind

Impaired 1%

st
Intact 1 order order theory of

S.no. Variables theory of mind . p value
(n=17) mind
(n=13)
1 Age (Mean+SD) 3511 +£10.18 36 +8.84 0.6290
o 0
) Sex Male 8 (47.05%) 7 (53.84%) 1.0000
Female 9 (52.94%) 6 (46.15%)
Upper 0 0
Socioeconomic Middle 6 (35.29%) 4 (30.76%)
3 Status Lower 10000
0 0
Middle 11 (64.7%) 9 (69.23%)
Education in years
4 (Mean+SD) 8.64 £4.13 8.30+5.39 0.8461
Employed 4 (23.52%) 2 (15.38%)
5 Occupation | Unemployed | 7 (41.17%) 8 (61.53%) 0.5429
Homemaker 6 (35.29%) 3 (23.07%)
Married 8 (47.05%) 4 (30.76%)
3 0
6 Marital Status Divorced 1 (5.88%) 0 0.5933
Widowed 1 (5.88%) 1 (7.69%)
Unmarried 7 (41.17%) 8 (61.53%)

Table 7 shows comparison of demographic details of cases who had intact first order

theory of mind and those who had impaired first order theory of mind as per

SOCRATIS. There was no significant difference between the two groups with regards

to age, sex, socio-economic status, education in years, occupation and marital status.

There was a higher proportion on married people with intact first order theory of mind

(47.05% vs 30.76%). In the impaired group, there were more unmarried (61.53% vs

41.17%) and unemployed people (61.53% vs 41.17%).
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TABLE 8: Comparison of socio-demographic characteristics of cases, between

those with intact 2"! order theory of mind and those with impaired 2" order

theory of mind

Intact 2™ order

Impaired 2"

order theory of

S.no. Variables theory of mind . p value
(n=$8) mind
(n=22)
1 Age (Mean+SD) 33.25+£5.7 36.31 £10.51 0.4436
0 0
) Sex Male 6 (75%) 9 (40.9%) 0.2148
Female 2 (25%) 13 (59.09%)
Upper 0 0
Socioeconomic = Middle 2 (25%) 8 (36.36%)
3 Status Lower 0.6821
0 0
Middle 6 (75%) 14 (63.63%)
Education in years
4 (MeanSD) 9.5+3.96 8.13+£4.89 0.4837
Employed 4 (50%) 2 (9.09%)
5 Occupation | Unemployed 2 (25%) 13 (59.09%) 0.0415*
Homemaker 2 (25%) 7 (31.81%)
Married 4 (50%) 8 (36.36%)
i 0 1 (4.54%
6  Marital Status 21voreed (4.54%) 0.7141
Widowed 0 2 (9.09%)
Unmarried 4 (50%) 11 (50%)

Table 8 shows comparison between demographic details of cases who had intact

second order theory of mind and those who had impaired second order theory of mind

as per SOCRATIS. Cases with impaired second order theory of mind had more

number of unemployed people (59.09% vs 25%) and home makers (31.81% vs 25%).

This difference was statistically significant (p=0.0415). There was no significant

difference between the two groups with regards to age, sex, socio-economic status,

education in years and marital status.
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TABLE 9: Comparison of socio-demographic characteristics of cases, between

those with intact Faux Pas and those with impaired Faux Pas

S.no. Variables Intact Faux pas Impaired Faux | p value
(n=2) pas
(n=28)
1 Age (MeanSD) 30+ 7.07 35.89+9.6 0.4052
Mal 0 0
2 Sex ale 1(30%) 14 (50%) 15172
Female 1 (50%) 14 (50%)
Upper 0
Socioeconomic = Middle 0 10(35.71%)
3 Status Lower 0.5402
0 0
Middle 2 (100%) 18 (64.28%)
Education in years
4 (Mean+SD) 9+ 141 8.46 +4.79 0.8767
Employed 0 6
5 Occupation | Unemployed 1 (50%) 14 0.6997
Homemaker 1 (50%) 8
Married 0 12 (42.85%)
Di d °
6  Marital Status o' " 0 LG.5T%) ) sa33
Widowed 0 2 (7.14%)
Unmarried 2 (100%) 13 (46.42%)

Table 9 shows comparison between demographic details of cases who had intact Faux
Pas and those who had impaired Faux Pas as per SOCRATIS. There was no
significant difference between the two groups with regards to age, sex, socio-

economic status, education in years, occupation and marital status.

Page 42



Results

TABLE 10: Association of clinical characteristics of cases with those with intact
1%t order theory of mind and those with impaired 1% order theory of mind

Intact 15t order

Impaired 1%
order theory of

S.no. Variables theory of mind . p value
(n=17) mind
(n=13)
Family history Yes 5 (11.76%) 6 (46.15%) 0.4539
. of any No 12 (70.58%) 7 (53.84%)
psychiatric
disorder
5 Family history Yes 4 (23.52%) 4 (30.76%) 0.6976
of schizophrenia | No 13 (76.47%) 9 (69.23%)
Type of Paranoid 12 (70.58%) 8 (61.53%) 0.6851
schizophrenia schizophrenia
3 Undifferentiated 4 (23.52%) 3 (23.07%)
schizophrenia
Hebephrenic 1 (5.88%) 2 (15.38%)
schizophrenia
Duration of illness in months 104.41 £ 128.02 142 +53.26 0.06
4 (Mean+SD)
5 Age of onset in years (Mean+SD) 26.52+9.75 24 +£7.26 0.304
6 Duration of untreated psychosis in 34.05 £52.51 68.15 +50.3 0.01*
months (Mean+SD)
Number of 0 0 0 0.4434
8  hospitalisations | 1-2 13 (76.47%) 8 (61.53%)
>2 4 (23.52%) 5 (38.46%)
History of Yes 10 (58.82%) 7 (53.84%) 1.0000
? receiving ECTs | No 7 (41.17%) 6 (46.15%)
Compliance Good 9 (52.94%) 6 (46.15%) 1.0000
10 Poor 8 (47.05%) 7 (53.84%)
11  MMSE (MeanSD) 28.64 £1.45 2835+ 1.74 0.6244

ECT-Electro-Convulsive Therapy, PANSS- Positive And Negative Syndrome Scale
MMSE- Mini Mental State Examination
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Table 10 shows comparison of clinical characteristics between cases with intact first
order theory of mind and impaired first order theory of mind. Cases with impaired
group were seen to have a longer duration of untreated psychosis (68.15 = 50.3 vs
34.05 + 52.51 months), this value was statistically significant (p value-0.01). Impaired
group also had longer duration of illness (142 + 53.26 vs 104.41 + 128.02 months)
and younger onset of illness (24 + 7.26 vs 26.52 £ 9.75 years), however these
differences were not statistically significant but a trend significance was seen for
duration of illness (p= 0.06). Cases with a positive family history of any psychiatric
illness were found more in the impaired group than the intact group (46.15% vs
11.76%), however this finding was not statistically significant. Group with intact first
order theory of mind that more cases with a diagnosis of paranoid schizophrenia than
the impaired group (70.58% vs 61.53), however this finding was not statistically
significant. There was significant difference between the intact and impaired group in
respect to family history of schizophrenia, number hospitalizations, history of

receiving ECTs and compliance.
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Table 11: Association of clinical characteristics of cases with those with intact 2™
order theory of mind and those with impaired 2"! order theory of mind

S.no. Variables Intact 2™ Impaired 2" = p value
order theory  order theory
of mind of mind
(n=8) (n=22)

1 Family history | Yes 2 (25%) 9 (40.9%) 0.6722
of any No 6 (75%) 13 (59.09%)
psychiatric
disorder

2 Family history @ Yes 2 (25%) 6 (27.27%) 1.0000
of schizophrenia ' N, 6 (75%) 16 (72.72%)

3 Type of Paranoid 7 (87.5%) 13 (59.09%) 0.3088
schizophrenia schizophrenia

Undifferentiated 1 (12.5%) 6 (27.27%)
schizophrenia
Hebephrenic 0 3 (13.63%)
schizophrenia

4 Duration of illness in months 45.62 + 83.84 148 £96.6 0.004*
(Mean+SD)

5 Age of onset in years (Mean+SD) 30.87 £6.51 23.45 £ 8.68 0.02*

6 Duration of untreated psychosis in 8.75+9.39 63.4 +55.61 0.002*
months (Mean+SD)

8 Number of 0 0 0 0.0665
hospitalisations | 1. 8 (100%) 13 (59.09%)

>2 0 9 (40.9%)

9 History of Yes 4 (50%) 13 (59.09%) 0.6976
receiving ECTs | No 4 (50%) 9 (40.9%)

10 Compliance Good 5 (62.5%) 10 (45.45%) 0.6817

Poor 3 (37.5%) 12 (54.54%)
11 MMSE (Mean+SD) 28.37+5.7 28.27+1.804 | 0.9411

ECT-Electro-Convulsive Therapy, PANSS- Positive And Negative Syndrome Scale

MMSE- Mini Mental State Examination
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FIGURE 8 COMPARISON OF CLINICAL CHARACTERSTICS BETWEEN
CASES WITH INTACT AND IMAPIRED SECOND ORDER THEORY OF
MIND (corresponding to table 11)

W Duurats ol iBicis B Ape o aoesl [l Thiralees of sinlrested payce

Table 11 shows comparison of clinical characteristics between cases with intact
second order theory of mind and impaired second order theory of mind. Impaired
group had a longer duration of illness (148 £ 96.6 vs 45.62 + 83.84 months; p value=
0.004) , younger onset of illness (23.45 & 8.68 vs 30.87 £ 6.51 years; p value= 0.02)
and longer duration of untreated psychosis (63.4 = 55.61 vs 8.75 £ 9.39 months; p
value= 0.002) and these differences were statistically significant. (figure 6)

The impaired group had higher percentage of positive family history of any
psychiatric illness (40.9% vs 25%), cases with poor compliance (54.54% vs 37.5%)
and had higher proportion of undifferentiated (27.27% vs 12.5%) and hebephrenic
schizophrenia (13.36% vs 0%), while on the other hand the intact group had a higher
proportion of paranoid schizophrenia (87.5% vs 59.09%). However, these differences
were not statistically significant. There was no significant difference between the
intact and impaired group in respect to family history of schizophrenia and history of

receiving ECTs.
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TABLE 12: Association of clinical characteristics of cases with those with intact

Faux pas and those with impaired Faux pas

Variables Intact Faux Impaired p value
S.no. Pas Faux Pas
(n=2) (n=28)
Family history @ Yes 1 (50%) 10 (35.71%) 1.0000
1 of any No 1 (50%) 18 (64.28%)
psychiatric
disorder
Family history @ Yes 1 (50%) 7 (25%) 0.5128
2 of No 1 (50%) 21 (75%)
schizophrenia
Type of Paranoid 2 (100%) 18 (64.28%) 0.5853
schizophrenia | schizophrenia
3 Undifferentiated 0 7 (25%)
schizophrenia
Hebephrenic 0 3 (10.71%)
schizophrenia
4 Duration of illness in months 10.5+10.6 128.57 + 0.02*
(Mean%SD) 101.93
5 Age of onset in years (Mean+SD) 29 + 8.48 25.17+8.82 0.600
6 Duration of untreated psychosis in 6 + 8.48 51.89 £54.12 0.104
months (Mean+SD)
Number of 0 0 0 1.0000
8 | hospitalisations | 1_) 2 (100%) 19 (67.85%)
>2 0 9 (32.14%)
9 History of Yes 1 (50%) 16 (57.14%) 1.0000
receiving ECTs | No 1 (50%) 12 (42.85%)
10 Compliance Good 1 (50%) 14 (50%) 1.5172
Poor 1 (50%) 14 (50%)
11 | MMSE (Mean+SD) 27.5+0.707 28.35+1.74 0.4986

ECT-Electro-Convulsive Therapy, PANSS- Positive And Negative Syndrome Scale
MMSE- Mini Mental State Examination

Table 12 shows comparison between clinical characteristics of cases who had intact
Faux Pas and those who had impaired Faux Pas as per SOCRATIS. Impaired group
had a longer duration of illness and this value was statistically significant (148 + 96.6
vs 45.62 £ 83.84 months; p value= 0.02). Besides this, there was no significant
difference between the two groups with regards to family history, type of
schizophrenia, age of onset, duration of untreated psychosis, number of

hospitalizations, history of receiving ECTs, compliance and MMSE scores.
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TABLE 13: Comparison of mean total PANSS scores between cases with intact
theory of mind and impaired theory of mind

PANSS total score
S.no. Theory of mind domain intact t.heory of impaired theory of p value
mind mind (mean = SD)
(mean = SD)
st :
1 1¥ order theory of mind 32.88 +10.28 36.03 + 8.97 0.1108
index
nd :
g | 2" order theory of mind 2525+ 8.82 38.90 + 7.36 0.0002*
index
3 | Faux Pas composite index 20+ 14.14 35.78 £9.11 0.0285*

PANSS- Positive and Negative Syndrome Scale

FIGURE 9 COMPARISON OF MEAN TOTAL PANSS SCORES BETWEEN
CASES WITH INTACT THEORY OF MIND AND IMPAIRED THEORY OF
MIND (corresponding to table 13)

B st W Ermapirot

FOT- First order theory of mind, SOT- Second order theory of mind, FPCI- Faux Pas
composite index

Table 13 and figure 9 shows comparison between mean total PANSS scores between
cases who had intact theory of mind and cases who had impaired theory of mind.
Total PANSS scores were found to be more in impaired group in all three domains of
theory of mind assessed according to SOCRATIS, however, values were only
significant for second order theory of mind and Faux pas (p value= 0.0002; p value=

0.0285 respectively).
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TABLE 14: Comparison of mean Positive And Negative PANSS scores between
cases with intact theory of mind and impaired theory of mind

Intact 1%t order

Impaired 1% order

S.no. theory of mind theory of mind p value
(n=17) (n=13)
1 Positive score 7.76 £ 3.71 9.84 +3.105 0.1143
2 Negative score 8.58 £5.02 11.61 +£5.28 0.1203
: nd
Intact 2" order Impaired 2
. order theory of
theory of mind . p value
(n=$8) mind
(n=22)
1 Positive score 6.75+2.86 9.36 +3.59 0.0753
2 Negative score 6.12 +£4.96 11.27+4.77 0.0151*
Intact Faux pas Impaired Fa.ux
oo . pas composite
composite index . p value
(n=2) index
(n=28)
1 Positive score 5+4.24 8.92+3.45 0.1425
2 Negative score 6 + 8.49 10.17 £5.09 0.2870

FIGURE 10 COMPARISON OF MEAN POSITIVE AND NEGATIVE PANSS

SCORES

ORDER THEORY OF MIND (corresponding to table 14)

el [l lesscnnald

P- Positive score, N- Negative score

BETWEEN CASES WITH INTACT AND IMAPIRED FIRST

Page 49



Results

FIGURE 11 COMPARISON OF MEAN POSITIVE AND NEGATIVE PANSS
SCORES BETWEEN CASES WITH INTACT AND IMAPIRED SECOND
ORDER THEORY OF MIND (corresponding to table 14)

M Ierad W Dinpeeed

P SDrE L= L

P- Positive score, N- Negative score

FIGURE 12 COMPARISON OF MEAN POSITIVE AND NEGATIVE PANSS
SCORES BETWEEN CASES WITH INTACT AND IMAPIRED FAUX PAS
(corresponding to table 14)

W Fritact W lespairsl

: .

F froer M soee

P- Positive score, N- Negative score
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Table 14 and figure 10-12 shows comparison between mean Positive and Negative
PANSS scores between cases who had intact theory of mind and cases who had
impaired theory of mind. Both Positive and Negative PANSS scores were found to be
more in impaired group in all three domains of theory of mind assessed according to
SOCRATIS, however, values were only significant for difference between the

Negative scores in second order theory of mind (p value=0.0151).
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DISCUSSION

Patients of schizophrenia in the long term suffer from poor social

and occupational functioning. Cognitive impairments are one of the main domains

affected in schizophrenia. As compared to Neuro-cognition, Social Cognition has only
recently come to light as the neuronal network involved in processing of social
information is being more and more researched.

Our study assessed the prevalence of theory of mind deficits in patients of
schizophrenia and their FDRs and compared them to healthy controls. The mean age
of cases, FDR and controls were comparable, 35.5 years, 36.73 years and 34.13 years
respectively. All the three groups had equal number of males and females, slightly
higher proportion belonging to lower middle class and were unmarried. It was found
that in cases, 43.33% had first order ToM deficit, 77.33% had second order ToM
deficit and 93.33% cases had deficit in faux pas, in FDRs 10% had deficit in first
order ToM, 23.33% had deficit in second order ToM and 56.66% had deficit in faux
pas whereas none of the controls were found to have deficit in first order ToM,
however only 1 had deficit in second order ToM (3.33%) and 1 had deficit in faux pas
(3.33%). Thus, Cases performed the worst in all three domains, FDR performed
poorer than controls in only Faux pas whereas controls performed the best in all three
domains.

Higher the severity of illness and more negative symptoms were associated

with higher ToM deficit.
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1. PREVELANCE OF THEORY OF MIND DEFICIT IN PATIENTS WITH
SCHIZOPHRENIA

To assess the theory of mind in patients, Social Cognition Rating Tools in
Indian Setting (SOCRATIS) was used. It is a culturally adapted tool to assess social
cognition in Indian setting that measures three domains namely, ToM, social
perception and attributional style. Out of which, ToM was measured based on the
performance of participants in different domains i.e., first order ToM task, second
order ToM task and Faux pas. If deficit was found in anyone domain out of the three,
theory of mind was said to be impaired. The cut offs for each were taken from the
study done by Mehta et al (2013)!35.

In this study it was seen that in patients with schizophrenia (cases), 43.33%
patients scored below the cut off (=1) in first order theory of mind task, 77.33% of
patients scored below the cut off (=0.650) in second order theory of mind task and
93.33% patients scored below the cut off (=0.883) in Faux Pas task. (refer to table 3)

Study done by Mazza et al (2001) to assess theory of mind in 35 schizophrenic
patients compared with healthy controls and found that 45% and 54% of patients
could not perform the two first order theory of mind task and 43% and 35% couldn’t
perform second order theory of mind task.® Mehta et al (2014) studied social
cognition deficits in schizophrenic patients in remission and found that 35%, 76.66%
and 91.66% performed poorly as compared to healthy controls in first order, second
order theory of mind and Faux Pas task respectively’. Janssen et al (2003) found that
in 43 patients in remission, 46.5% patients performed poorly on hinting task and
17.7% patients performed poorly on first order false belief task'2.

Our study found similar results as compared to the studies mentioned above.

These findings also support the hypothesis that since theory of mind deficits are
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present in remission also, they are a state independent and is a trait marker of

schizophrenia. Also, it was seen that higher the order of ToM, higher was the deficit.

2. PREVELANCE OF THEORY OF MIND DEFICIT IN FIRST DEGREE
RELATIVES OF PATIENTS WITH SCHIZOPHRENIA COMAPRED TO
CASES AND CONTROLS.

SOCRATIS was used to assess the theory of mind deficits in patient’s first
degree relative and healthy controls. Our study found that 10% of first-degree
relatives scored below the cut off in first order task, 23.33% scored below the cutoff
in second order task and 56.66% scored below the cut off in faux pas. (refer to table
4). In controls, none scored below the cutoff in first order task, however only 3.33%
scored below cut off in both second order and Faux Pas. (refer to table 5)

D de Achaval (2010) measured ToM in 20 patients with schizophrenia, their
20 unaffected FDR and 20 healthy age- and gender-matched individuals and found
that Relatives performed poorly as compared to controls in Faces test and Reading the
Mind in the Eyes Test (p = 0.048 and p = 0.046 respectively) and the detection of
social Faux Pas (0.8 + 0.2 vs. controls: 0.93 = 0.09, p = 0.024). However they did not
compare results between patients and FDRs.!*

In our study when we compared the mean score of all three domains of ToM
of cases, FDRs and controls, the difference was statistically significant for all three
domains (FOT p value=0.0001, SOT p value=0.0001, FPCI p value=0.0001). After
the Post-hoc analysis, in first and second order ToM, only difference between cases
and FDR (p value <0.01); cases and control (p value was <0.)01), were significant.
However, in Faux Pas, all three differences i.e., Cases vs FDR (p value was <0.001),

cases vs control (p value was <0.001) and FDR vs control (p value was <0.01) were
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significant. (refer to table 6) Meaning that cases performed the worst, FDR performed

intermediate and healthy controls performed the best.

Rukiye AY (2016) found similar findings as ours. They tried to detect ToM
deficits in 30 patients of schizophrenia, 30 FDRs and 30 healthy volunteers who were
age and education matched. Dokuz-Eyliil Theory of Mind Scale (DEToMS) and
Reading the Mind in the Eyes test was applied. They found that the schizophrenia
group performed the worst, controls the best and FRDs intermediate. The difference
between all three groups in the first-order false belief subscale and the total DEToMS
score was significant. In second-order false belief, metaphor, and faux pas tests
difference between patients and FDRs was not significant but between FDRs and
control was significant.*” Our findings are in line with the above studies done on first

degree relatives of patients of schizophrenia mentioned.

However, Kelemen et al (2004) found contradicting findings that there is no
difference between the performance of controls and FDRs on ToM tasks. This
inconsistency can be explained by the test used by them; the eyes test in which the
participants have to infer mental states from looking at pictures of eyes.!*® The
component being tested by this test appears to be different from what its intended to

assess, perhaps measuring emotional recognition abilities or empathy more than ToM.

3. DEMOGRAPHIC AND CLINICAL FACTORS AFFECTING THEORY OF
MIND DEFICITS

Demographic factors-

First order TOM- (refer to table 7)

In our study, the group with impaired first order theory of mind had a greater

number of unemployed and unmarried people in the impaired group. However, these
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findings were not statistically significant. People with ToM deficits are bound to have
poor overall social cognition and can be more vulnerable to poor social relations and
work performance. This might explain the greater number of unemployed and
unmarried people in the impaired group.

Second order TOM- (refer to table &)

We found that the impaired group had a higher proportion of unemployed
people as compared to the intact group (59.09% vs 25%; p value= 0.0415) and this
difference was statistically significant. Besides these parameters, there was not much
difference between both the groups based on age, socioeconomic status, marital status
or education.

Lakshmi V et al (2017) using SOCRATIS found similar findings that second
¢ 124

order ToM was more impaired in those who were not on paid employmen

Faux pas- (refer to table 9)

There was no significant difference between the two groups with regards to age,
sex, socio-economic status, education in years, occupation and marital status.
However since one of the group (intact) was very small as compared to the impaired
group, the values were not comparable.

There have been mixed results in the past. Few studies like Marjoram et al
(2005)'*, Raju V et al (2019)'*° have found no relation between ToM performance
and sociodemographic details, on the other hand, Lakshmi V et al (2017) using
SOCRATIS found that second order ToM was more impaired in older patients and
males. Males also had more impairment in Faux Pas.'”* Some of our findings are in
line with this study, as in our study second order was more impaired in unemployed

patients.
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Clinical factors-

First order ToM- (refer to table 10)

In our study, we found that cases with impaired group were seen to have a
longer duration of untreated psychosis (68.15 £ 50.3 vs 34.05 £ 52.51 months), this
value was statistically significant (p value=0.01). Impaired group also had longer
duration of illness (142 £ 53.26 vs 104.41 + 128.02 months) and younger onset of
illness (24 + 7.26 vs 26.52 £ 9.75 years), however these differences were not
statistically significant but a trend significance was seen for duration of illness (p=
0.06). Cases with a positive family history of any psychiatric illness were found more
in the impaired group than the intact group (46.15% vs 11.76%), however this finding
was not statistically significant. Group with intact first order theory of mind that more
cases with a diagnosis of paranoid schizophrenia than the impaired group (70.58% vs
61.53), however this finding was not statistically significant. There was significant
difference between the intact and impaired group in respect to family history of
schizophrenia, number hospitalizations, history of receiving ECTs and compliance.

Second order ToM- (refer to table 11)

Based on the results of our study, we found that there were higher proportion
of cases with positive family history of any psychiatric disorder in the impaired group
(40.9% vs 25%), however, this difference was not statistically significant. It was also
observed that cases with a diagnosis of paranoid schizophrenia had comparatively
intact second order theory of mind (87.5% vs 59.09%0, whereas cases with a
diagnosis of undifferentiated performed poorly on second order theory of mind task
(27.27% vs 12.5%) and all cases with hebephrenic schizophrenia had impaired second

order theory of mind. However, these findings were not statistically significant.
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It was also found that cases who had impaired second order, had a longer
duration of illness (148 + 96.6 vs 45.62 + 83.84 months; p value= 0.004), had a
younger age of onset of schizophrenia (23.45 + 8.68 vs 30.87 £ 6.51 years; p value=
0.02) and had a longer duration of untreated psychosis (63.4 = 55.61 vs 8.75 + 9.39
months, p value= 0.002) and all these three differences were statistically significant.

Faux Pas- (refer to table 12)

In our study, impaired group had a longer duration of illness and this finding
was statistically significant (148 + 96.6 vs 45.62 + 83.84 months; p value= 0.02).
Besides this, there was no significant difference between the two groups with regards
to family history, type of schizophrenia, age of onset, duration of untreated psychosis,
number of hospitalizations, history of receiving ECTs, compliance and MMSE scores.
However since one of the group (intact) was very small as compared to the impaired
group, the values were not comparable.

Lakshmi V et al (2017) studied social cognition in 51 patients of schizophrenia
and found that longer duration of illness was associated with more impaired second
order ToM.!?* Bure et al (2017) and a meta-analysis conducted by Bora et al (2008)
also found that patients with longer duration had more impairments on ToM task
however, age of onset did not have a significant relationship with ToM deficit. 4142

In our study we found that patients with longer duration of illness had more
impaired second order ToM. Unlike the studies mentioned above, we also found that
earlier the age of onset, more was the impairment in second order ToM. The studies
mentioned above had a later mean age of onset and since duration of illness has a
positive relation with second order ToM, considering the point of assessment, they

might have not found a significant relation between age of onset and ToM.
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Besides a few, not many studies have tried to find the relation between
duration of untreated psychosis (DUP) and ToM but the ones who have tried, have
found no relation between them. However, our study found a positive relation
between second order ToM and DUP. Xiang et al (2016) assessed social cognition in
122 patients but found no relation'*’, however, their mean DUP was 256 days which
as compared to our study is very less.

PANSS score- (refer to table 13 and 14)

When the mean PANSS scores were compared to various domains of theory of
mind, it was found that the mean total score was more in impaired group. Out of the
three domains, the differences were statistically significant for second order theory of
mind (38.90 £ 7.36 vs 25.25 + 8.82; p value=0.0002) and Faux Pas (35.78 + 9.11 vs
20 £ 14.14; p value= 0.0285).

There exists a discord between studies. Some have concluded that there is no
association between any specific symptoms of schizophrenia and ToM deficits like
Bonshtein et al (2006) in their study on 41 patients of schizophrenia found no
significant correlation between any of the ToM measures and the symptoms’
presentation as measured by the PANSS.!'** However, Lakshmi V et al (2017) using
SOCRATIS found significant relation between PANSS negative score and second
order ToM.!'?* Some suggest that patients with highly disorganized thoughts, language
and behavior, higher severity of symptomatology and negative symptoms are

associated with poorer performance on ToM tasks. #3146
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STRENGTHS OF THE STUDY-

1.

As compared to Neuro-cognition, Social cognition and thus theory of mind is a
recent concept that has been emerging in the past few decades in respect to
schizophrenia. There have been mixed results in the past if theory of mind is a
state or a trait of schizophrenia. Our study adds on to the existing debate in favor
of it being a trait.

Apart from assessing the prevalence of ToM in schizophrenic patents, an attempt
to measure ToM in their first-degree relatives was also made which adds on to the
existing literature and provides more evidence that ToM can be an
endophenotype.

The tool used in this study to measure ToM (SOCRATIS) is culturally adapted to

Indian setting and has high inter-rater reliability and validity.

LIMITATIONS OF THE STUDY-

1.

The sample size of the study could have been still greater to have a greater
insight into the correlation between clinical correlates and Faux Pas deficits.

In our study we tried to exclude patients with NC deficits by using MMSE,
however better measures to adjust for NC could have been used and NC
deficits might confound the results.

Correlation psychotropics and other medications with ToM deficits could have

been taken into account.
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CONCLUSION

The study shows that patients with schizophrenia in remission have theory of
mind deficits (43.33% in first order, 77.33% second order and 93.33% in Faux Pas).
These deficits are present even during remission, which could mean that theory of
mind is not state dependent and is a trait marker of schizophrenia.

First degree relatives of patients with schizophrenia also perform poorly on
theory of mind tests than healthy controls but better than cases which could mean that
theory of mind is an endophenotype of schizophrenia.

First order theory of mind deficit is more in patients with longer duration of
untreated psychosis. Second order theory of mind deficits have a positive relation
with total PANSS scores and negative symptoms, more the severity, more is the
deficit; are more in patients with longer duration of illness, younger age of onset of
schizophrenia and longer duration of untreated psychosis. Faux Pas deficits are more
in patients with longer duration of illness.

Socio-demographic profile did not have a significant association with theory

of mind deficits in any order except employment status.
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Summary

SUMMARY

Theory of mind is the ability of a person to understand his own and others
mental states. Patients with schizophrenia are found to have deficits in social
interactions and functioning. It has been found that these patients perform poorly on
theory of mind tasks as compared to normal healthy population.

The present study was a one-year descriptive cross-sectional comparative
study which was conducted in the Department of Psychiatry, KLES Dr. Prabhakar
Kore Hospital and Medical Research Centre, Belagavi from 1% January 2020 to 31%
December 2020. A total of 30 cases with a diagnosis of schizophrenia according to
ICD-10 DCR, who were in remission, attending the psychiatry OPD were taken up for
the study after due consent. Along with them, 30 of their first degree relatives and 30
healthy controls from hospital staff were also included. For all three groups, theory of
mind was assessed using Social Cognition Rating Tools in Indian Setting
(SOCRATIS). Cases were also assessed for severity of the psychotic symptoms using
Positive and Negative Syndrome Scale (PANSS). Appropriate statistical tests were
applied. Unpaired t test and One- way ANOVA were used to compare the mean
results of all three groups.

43.33% of cases had first order ToM, 77.33% in second order ToM and
93.33% in Faux Pas. First degree relatives were also found to perform poorly on all
three domains as compared to controls but better than cases. First order ToM deficit is
more in patients with longer duration of untreated psychosis. Second order ToM
deficits have a positive relation with PANSS scores and negative symptoms, more the
severity, more is the deficit. are more in patients with longer duration of illness,
younger age of onset of schizophrenia and longer duration of untreated psychosis.

Faux Pas deficits are more in patients with longer duration of illness.
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Summary

To conclude, the study shows that patients with schizophrenia in remission
and their first-degree relatives have ToM deficits. ToM can be a possible
endophenotype for schizophrenia. Thus, it is empirical to assess ToM in patients with
schizophrenia and any attempts made to address ToM in such patients can lead to a

better social and functional outcome.

Page 63



Bibliography

BIBLIOGRAPHY

Donohoe G, Spoletini I, McGlade N, Behan C, Hayden J, O’Donoghue T, et al.
Are relational style and neuropsychological performance predictors of social
attributions in chronic schizophrenia? Psychiatry Research. 2008;161(1):19-27.
Brothers L. The neural basis of primate social communication. Motivation and
Emotion [Internet]. 1990;14(2):81-91. Available from: https://doi.org/ 10.1007/
BF00991637

Whiten A. Social complexity and social intelligence. Novartis Foundation
symposium. 2000;233:185-201.

Sperber D, Wilson D. Pragmatics, Modularity and Mind-reading. Mind &
Language. 2002 Feb 1;17:3-23.

Herold R, Tényi T, Lénard K, Trixler M. Theory of mind deficit in people with
schizophrenia during remission. Psychological medicine. 2002 Aug;32(6):
1125-9.

Mazza M, de Risio A, Surian L, Roncone R, Casacchia M. Selective impairments
of theory of mind in people with schizophrenia. Schizophrenia research. 2001
Mar;47(2-3):299-308.

Mehta UM, Thirthalli J, Bhagyavathi HD, Keshav Kumar J, Subbakrishna DK,
Gangadhar BN, et al. Similar and contrasting dimensions of social cognition in
schizophrenia and healthy subjects. Schizophrenia Research. 2014;157(1-3):
70-7.

Cacioppo JT, Berntson GG, Adolphs R, Carter CS, Davidson RJ, McClintock M,
et al., editors. The Social Brain: A Project for Integrating Primate Behavior and

Neurophysiology in a New Domain [Internet]. Foundations in Social

Page 64



Bibliography

10.

11.

12.

13.

14.

15.

16.

17.

18.

Neuroscience. The MIT  Press; 2002. p. 0. Available from:
https://doi.org/10.7551/mitpress/3077.003.0029

Adolphs R. Social cognition and the human brain. Trends in Cognitive Sciences.
1999;3(12):469-79.

Calder AJ, Lawrence AD, Young AW. Neuropsychology of fear and loathing.
Nature Reviews Neuroscience. 2001;2(5):352-63.

Adolphs R. Neural systems for recognizing emotion. Current Opinion in
Neurobiology. 2002;12(2):169-77.

Adolphs R. The neurobiology of social cognition. Current Opinion in
Neurobiology. 2001;11(2):231-9.

Bru M. ““ Theory of Mind * in Schizophrenia: A Review of the Literature.
2005;31(1):21-42.

Penn DL, Sanna LJ, Roberts DL. Social cognition in schizophrenia: An
overview. Schizophrenia Bulletin. 2008;34(3):408-11.

Green MF, Penn DL, Bentall R, Carpenter WT, Gaebel W, Gur RC, et al. Social
cognition in schizophrenia: An NIMH workshop on definitions, assessment, and
research opportunities. Vol. 34, Schizophrenia Bulletin. 2008. p. 1211-20.
Pinkham AE. Social cognition in schizophrenia. Vol. 75, Journal of Clinical
Psychiatry. Physicians Postgraduate Press Inc.; 2014. p. 14-9.

Sergi MJ, Green MF. Social perception and early visual processing in
schizophrenia. Schizophrenia Research. 2003;59(2-3):233-41.

Toomey R, Schuldberg D, Corrigan P, Green MF. Nonverbal social perception
and symptomatology in schizophrenia. Schizophrenia Research. 2002;53(1-2):

83-91.

Page 65



Bibliography

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Humphrey N. The social function of intellect. Growing Points in Ethology.
1976;(January 1976):303—17.

Jolly A. Lemur social behavior and primate intelligence. Science.
1966;153(3735):501-6.

Dunbar RIM. The social brain hypothesis and its implications for social
evolution. Annals of Human Biology. 2009;36(5):562—72.

Premack D, Woodruff G. Premack and Woodruff: Chimpanzee theory of mind.
Behavioral and Brain Sciences. 1978;4(1978):515-26.

citation-12088635.

Briine M. Theory of mind and the role of IQ in chronic disorganized
schizophrenia. Schizophrenia Research. 2003;60(1):57—-64.

Ho KKY, Lui SSY, Hung KSY, Wang Y, Li Z, Cheung EFC, et al. Theory of
mind impairments in patients with first-episode schizophrenia and their
unaffected siblings. Schizophrenia Research [Internet]. 2014;166(1-3):1-8.
Available from: http://dx.doi.org/10.1016/j.schres.2015.05.033

Vecera SP, Marron MA. Book Review: Mindblindness: An essay on autism and
theory of mind. The Quarterly Journal of Experimental Psychology Section A.
1996;49(2):519-22.

Frith U. Mind blindness and the brain in autism. Neuron. 2001;32(6):969—79.
Saxe R, Carey S, Kanwisher N. Understanding other minds: Linking
developmental psychology and functional neuroimaging. Annual Review of
Psychology. 2004;55:87—-124.

Leslie AM. Pretense and Representation: The Origins of “Theory of Mind.”

Psychological Review. 1987;94(4):412-26.

Page 66



Bibliography

30.

31.

32.

33.

34.

35.

36.

37.

38.

Wimmer H, Perner J. Beliefs about beliefs: representation and constraining
function of wrong beliefs in young children’s understanding of deception.

Cognition. 1983 Jan;13(1):103-28.

Avula. EREAMIHENIH Public Access. Bone [Internet]. 2014;23(1):1-7.

Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/ PMC3624763/
pdf/nihms41 2728.pdf

Imai T. Notes on the Remarkable Karyology O F the. Notes. 1990;97(3):133—40.
Giannakou M, Kosmidis MH, Nazlidou El, Liolios D, Parlapani E, Bozikas VP.
Understanding of Faux Pas in patients with schizophrenia. Psychiatrike =
Psychiatriki. 2019;30(1):17-23.

Callaghan T, Rochat P, Lillard A, Claux ML, Odden H, Itakura S, et al.
Synchrony in the onset of mental-state reasoning: Evidence from five cultures.
Psychological Science. 2005;16(5):378-84.

Liu D, Wellman HM, Tardif T, Sabbagh MA. Theory of Mind Development in
Chinese Children: A Meta-Analysis of False-Belief Understanding Across
Cultures and Languages. Developmental Psychology. 2008;44(2):523-31.
Carpendale JIM, Lewis C. Constructing an understanding of mind: The
development of children’s social understanding within social interaction.
Behavioral and Brain Sciences. 2004;27(01):79—-151.

Leslie AM. Pretense and representation: The origins of “theory of mind.”
Psychological Review. 1987;94(4):412-26.

Scholl BJ, Leslie AM. Minds , Modules , and Meta-Analysis. 2001;72

(3):696-701.

Page 67



Bibliography

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Scholl BJ, Leslie AM. Modularity, development and “theory of mind.” Mind and
Language. 1999;14(1):131-53.

Grgas S. Understanding the representational mind. Vol. 22, History of European
Ideas. 1996. 163—165.

Gallese V, Goldman A. Mirror neurons and the theory of mind rreading. Trends
in Cognitive Sciences. 1998;2(12):493-501.

Flavell JH. Cognitive development: Children’s knowledge about the mind.
Annual Review of Psychology. 1999;50:21-45.

Westby CE. Social neuroscience and theory of mind. Folia Phoniatrica et
Logopaedica. 2014;66(1-2):7-17.

Leopold A, Krueger F, Dal monte O, Pardini M, Pulaski SJ, Solomon J, et al.
Damage to the left ventromedial prefrontal cortex impacts affective theory of
mind. Social Cognitive and Affective Neuroscience. 2012;7(8):871-80.

Walter H. Social cognitive neuroscience of empathy: Concepts, circuits, and
genes. Emotion Review. 2012;4(1):9-17.

Briine M, Briine-Cohrs U. Theory of mind-evolution, ontogeny, brain
mechanisms and psychopathology. Vol. 30, Neuroscience and Biobehavioral
Reviews. 2006. p. 437-55.

Pinkham AE, Penn DL, Perkins DO, Lieberman J. Implications for the neural
basis of social cognition for the study of schizophrenia. American Journal of
Psychiatry. 2003;160(5):815-24.

Schurz M, Perner J. An evaluation of neurocognitive models of theory of mind.

Frontiers in Psychology. 2015;6(OCT):1-9.

Page 68



Bibliography

49.

50.

51.

52.

53.

54.

55.

56.

57.

38.

Abu-Akel A, Shamay-Tsoory S. Neuroanatomical and neurochemical bases of
theory of mind. Neuropsychologia [Internet]. 2011;49(11):2971-84. Available
from: http://dx.doi.org/10.1016/j.neuropsychologia.2011.07.012

Brunet E, Sarfati Y, Hardy-Bayl¢ MC, Decety J. A PET investigation of the
attribution of intentions with a nonverbal task. Neurolmage. 2000;11(2):157-66.
Z K, NG K. Activation in human MT/MST by static images with implied motion.
Journal of Cognitive Neuroscience. 2000;12(1):48-55.

Grossman ED, Blake R. Brain areas active during visual perception of biological
motion. Neuron. 2002;35(6):1167-75.

Rowe AD, Bullock PR, Polkey CE, Morris RG. “Theory of mind” impairments
and their relationship to executive functioning following frontal lobe excisions.
Brain. 2001;124(3):600-16.

Sylvester CYC, Wager TD, Lacey SC, Hernandez L, Nichols TE, Smith EE, et
al. Switching attention and resolving interference: fMRI measures of executive
functions. Neuropsychologia. 2003;41(3):357-70.

Wagner AD, Maril A, Bjork RA, Schacter DL. Prefrontal contributions to
executive control: fMRI evidence for functional distinctions within lateral
prefrontal cortex. Neurolmage. 2001;14(6):1337-47.

lacoboni M, Dapretto M. The mirror neuron system and the consequences of its
dysfunction. Nature Reviews Neuroscience. 2006;7(12):942-51.

Rizzolatti G, Craighero L. The mirror-neuron system. Annual Review of
Neuroscience. 2004;27:169-92.

Williams JHG, Waiter GD, Gilchrist A, Perrett DI, Murray AD, Whiten A.
Neural mechanisms of imitation and “mirror neuron” functioning in autistic

spectrum disorder. Neuropsychologia. 2006;44(4):610-21.

Page 69



Bibliography

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Williams JHG, Whiten A, Suddendorf T, Perrett DI. Imitation, mirror neurons
and autism. Neuroscience and Biobehavioral Reviews. 2001;25(4):287-95.
Hadjikhani N, Joseph RM, Snyder J, Tager-Flusberg H. Anatomical differences
in the mirror neuron system and social cognition network in autism. Cerebral
Cortex. 2006;16(9):1276-82.

Agnew ZK, Bhakoo KK, Puri BK. The human mirror system: A motor resonance
theory of mind-reading. Brain Research Reviews. 2007;54(2):286-93.

Ruby P, Decety J. Effect of subjective perspective taking during simulation of
action: A PET investigation of agency. Nature Neuroscience. 2001;4(5):546-50.
Decety&Chaminade2005.pdf.

Gallagher HL, Frith CD. Functional imaging of ‘theory of mind.” Trends in
Cognitive Sciences. 2003;7(2):77-83.

Nimchinsky EA, Gilissen E, Allman JM, Perl DP, Erwin JM, Hof PR. A
neuronal morphologic type unique to humans and great apes. Proceedings of the
National Academy of Sciences of the United States of America.
1999;96(9):5268-73.

Frith U, Frith CD. Development and neurophysiology of mentalizing.
Philosophical Transactions of the Royal Society B: Biological Sciences.
2003;358(1431):459-73.

Frith CD, Corcoran R. Exploring “theory of mind” in people with schizophrenia.
Psychological Medicine. 1996;26(3):521-30.

Doody GA, Go6tz M, Johnstone EC, Frith CD, Owens DG. Theory of mind and
psychoses. Psychological medicine. 1998 Mar;28(2):397—405.

Happé F. Neuropsicologia En La Esquizofrenia: Relacion Entre El

Funcionamiento. Psychological Medicine [Internet]. 1994;29(1):1-16. Available

Page 70



Bibliography

70.

71.

72.

73.

74.

75.

from:
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&DbFrom=pubmed&Cmd
=Link&LinkName=pubmed pubmed&LinkReadableName=Related
Articles&lIdsFromResult=12420896&ordinalpos=3 &itool=EntrezSystem2.PEntre
z.Pubmed.Pubmed ResultsPanel.Pubmed RVDocSum%0Ahttps://www.hin
Langdon R, Davies M, Coltheart M. Understanding minds and understanding
communicated meanings in schizophrenia. Mind and Language. 2002;17(1—
2):68—-104.

Mehta UM, Thirthalli J. External validity of the social cognition rating tools in
Indian setting. Asian Journal of Psychiatry. 2014;8(1):106-8.

Mehta UM, Thirthalli J, Kumar CN, Mahadevaiah M, Rao K, Subbakrishna DK,
et al. Validation of Social Cognition Rating Tools in Indian Setting ( SOCRATIS
): A new test-battery to assess social cognition. Asian Journal of Psychiatry
[Internet]. 2011;4(3):203-9. Available from:
http://dx.doi.org/10.1016/j.ajp.2011.05.014

Mehta UM, Thirthalli J, Kumar CN, Kumar JK, Keshavan MS, Gangadhar BN.
Schizophrenia patients experience substantial social cognition deficits across
multiple domains in remission. Asian Journal of Psychiatry [Internet].
2013;6(4):324-9. Available from: http://dx.doi.org/10.1016/j.ajp.2013.02.001
Fernandez M, Mollinedo-Gajate I, Pefiagarikano O. Neural Circuits for Social
Cognition: Implications for Autism. Vol. 370, Neuroscience. Elsevier Ltd; 2018.
p. 148-62.

Pinkham AE. Social cognition in schizophrenia. Vol. 75, Journal of Clinical

Psychiatry. Physicians Postgraduate Press Inc.; 2014. p. 14-9.

Page 71



Bibliography

76.

77.

78.

79.

80.

81.

82.

83.

84.

Bora E, Walterfang M, Velakoulis D. Theory of mind in behavioural-variant
frontotemporal dementia and Alzheimer’s disease: A meta-analysis. Journal of
Neurology, Neurosurgery and Psychiatry. 2015;86(7):714-9.

Colle L, Gabbatore I, Riberi E, Borroz E, Bosco FM, Keller R. Mindreading
abilities and borderline personality disorder: A comprehensive assessment using
the Theory of Mind Assessment Scale. Psychiatry Research [Internet].
2019;272:609—-17.  Available from: https://doi.org/10.1016/j.  psychres.
2018.12.102

Baron-Cohen S. The theory of mind deficit in autism: Evidence from deception.
Understanding other minds: Perspectives from autism. 1994;(June 1989):158-77.
Nader-Grosbois N, Mazzone S. Emotion Regulation, Personality and Social
Adjustment in Children with Autism Spectrum Disorders. Psychology.
2014;05(15):1750-67.

Jones CRG, Simonoff E, Baird G, Pickles A, Marsden AJS, Tregay J, et al. The
association between theory of mind, executive function, and the symptoms of
autism spectrum disorder. Autism Research. 2018;11(1):95-109.

Baron-cohen S. Theory of mind in normal development and autism. Prisme.
2001;34(November):174-83.

Kerr N, Dunbar RIM, Bentall RP. Theory of mind deficits in bipolar affective
disorder. Journal of Affective Disorders. 2003;73(3):253-9.

Bora E, Bartholomeusz C, Pantelis C. Meta-analysis of Theory of Mind (ToM)
impairment in bipolar disorder. Psychological Medicine. 2016;46(2):253—64.

de Siqueira Rotenberg L, Beraldi GH, Okawa Belizario G, Lafer B. Impaired

social cognition in bipolar disorder: A meta-analysis of Theory of Mind in

Page 72



Bibliography

85.

86.

87.

88.

89.

90.

91.

92.

euthymic patients. Australian and New Zealand Journal of Psychiatry.
2020;54(8):783-96.

Roepke S, Vater A, Preifller S, Heekeren HR, Dziobek I. Social cognition in
borderline personality disorder. Frontiers in Neuroscience. 2012;6(JAN):1-12.
Vaskinn A, Antonsen BT, Fretland RA, Dziobek I, Sundet K, Wilberg T. Theory
of mind in women with borderline personality disorder or schizophrenia:
differences in overall ability and error patterns. Frontiers in Psychology.
2015;6(August): 1-7.

Dziobek I, Fleck S, Kalbe E, Rogers K, Hassenstab J, Brand M, et al. Introducing
MASC: A movie for the assessment of social cognition. Journal of Autism and
Developmental Disorders. 2006;36(5):623-36.

Preiller S, Dziobek I, Ritter K, Heekeren HR, Roepke S. Social cognition in
borderline personality disorder: Evidence for disturbed recognition of the
emotions, thoughts, and intentions of others. Frontiers in Behavioral
Neuroscience. 2010;4(DEC):1-8.

Bateman A, Fonagy P. Mentalization based treatment for borderline personality
disorder. World Psychiatry. 2010;9(1):11-5.

Sharp C, Pane H, Ha C, Venta A, Patel AB, Sturek J, et al. Theory of mind and
emotion regulation difficulties in adolescents with borderline traits. Journal of the
American Academy of Child and Adolescent Psychiatry. 2011;50(6):563-573.¢1.
Pickup GJ. Theory of mind and its relation to schizotypy. Cognitive
Neuropsychiatry. 2006;11(2):117-92.

Leung C, Lei KS, Wang SM, Lam BYH. Theory of mind in schizotypy: A

behavioral and event-related potential (ERP) study. Schizophrenia Research:

Page 73



Bibliography

93.

94.

95.

96.

97.

98.

99.

100.

101.

Cognition  [Internet]. 2021;23(May  2020):100190.  Available  from:
https://doi.org/10.1016/j.sc0g.2020.100190

Langdon R, Coltheart M. Mentalising, schizotypy, and schizophrenia. Cognition.
1999;71(1):43-71.

Bora E. Theory of mind and schizotypy: A meta-analysis. Schizophrenia
Research [Internet]. 2020;222(xxxx):97-103. Available from:
https://doi.org/10.1016/j.schres.2020.04.024

Bora E. [Theory of mind in schizophrenia spectrum disorders]. Turk psikiyatri
dergisi = Turkish journal of psychiatry. 2009;20(3):269-81.

Happé F, Brownell H, Winner E. Acquired “theory of mind” impairments
following stroke. Cognition. 1999;70(3):211-40.

Rinaldi MC, Marangolo P, Baldassarri F. Metaphor comprehension in right
brain-damaged patients with visuo-verbal and verbal material: A dissociation
(re)considered. Cortex. 2004;40(3):479-90.

Carrington J, Radel M, Siegal M. Theory of mind and pragmatic understanding
following right hemisphere damage. Brain and Language. 1996;53(1):40-50.
Stone VE, Baron-Cohen S, Knight RT. Frontal lobe contributions to theory of
mind. The Science of Mental Health: Volume 2: Autism. 2013;226-42.

Cuerva AG, Sabe L, Kuzis G, Tiberti C, Dorrego F, Starkstein SE. Theory of
mind and pragmatic abilities in dementia. Neuropsychiatry, neuropsychology,
and behavioral neurology. 2001;14(3):153-8.

Miller B, Llibre Guerra JJ. Frontotemporal dementia [Internet]. 1st ed. Vol. 165,
Handbook of Clinical Neurology. Elsevier B.V.; 2019. 33—45. Available from:

http://dx.doi.org/10.1016/B978-0-444-64012-3.00003-4

Page 74



Bibliography

102. Gregory C, Lough S, Stone V, Erzinclioglu S, Martin L, Baron-Cohen S, et al.

103.

104.

105.

106.

107.

108.

109.

110.

I11.

112.

Theory of mind in patients with frontal variant frontotemporal dementia and
Alzheimer’s disease: Theoretical and practical implications. Brain.
2002;125(4):752—-64.

Of M, Disorders M. DSM-5.

The ICD-10 Classification of Mental and Behavioural Disorders. :1-267.

Morel BA. Trait€ des maladies mentales. Paris: Masson; 1860.

Andreasen NC, Carpenter WT. Diagnosis and classification of schizophrenia.
Schizophrenia Bulletin. 1993;19(2):199-214.

Hansson SO. The State of the Art. Trends in Logic. 2017;46:3—16.

Kraepelin E. Dementia praecox and paraphrenia. Huntington, N.Y.: R.E. Krieger
Pub. Co.; 1971.

Bleuler E. DEMENTIA praecox or schizophrenia. Southern medical journal.
1952;114(2):29.

Bora E, Pantelis C. Theory of mind impairments in first-episode psychosis,
individuals at ultra-high risk for psychosis and in first-degree relatives of
schizophrenia: Systematic review and meta-analysis. Schizophrenia Research
[Internet]. 2013;144(1-3):31-6. Available from: http://dx.doi.org/10.1016/
j.schres.2012.12.013

Fraser W. The cognitive neuropsychology of schizophrenia: By C. D. Frith.
Lawrence Erlbaum Associates, Hove, U.K., 1992. Neuropsychologia.
1993;31(12):1433-4.

Hardy-Bayl¢ MC, Sarfati Y, Passerieux C. The Cognitive Basis of

Disorganization Symptomatology in Schizophrenia and Its Clinical Correlates:

Page 75



Bibliography

113.

114.

115.

116.

117.

118.

119.

120.

Toward a Pathogenetic Approach to Disorganization. Schizophrenia Bulletin.
2003;29(3):459-71.

Abu-Akel A. Impaired theory of mind in schizophrenia. Pragmatics & Cognition.
1999;7(2):247-82.

Walston F, Blennerhassett RC, Charlton BG. “Theory of mind”, persecutory
delusions and the somatic marker mechanism. Cognitive Neuropsychiatry.
2000;5(3):161-74.

Bora E, Yucel M, Pantelis C. Theory of mind impairment in schizophrenia:
Meta-analysis. Schizophrenia Research [Internet]. 2009;109(1-3):1-9. Available
from: http://dx.doi.org/10.1016/j.schres.2008.12.020

Bora E, Yiicel M, Pantelis C. Theory of mind impairment: A distinct trait-marker
for schizophrenia spectrum disorders and bipolar disorder? Acta Psychiatrica
Scandinavica. 2009;120(4):253—-64.

Sprong M, Schothorst P, Vos E, Hox J, van Engeland H. Theory of mind in
schizophrenia: Meta-analysis. British Journal of Psychiatry. 2007;191(JULY):
5-13.

Greig TC, Bryson GJ, Bell MD. Theory of Mind Performance in Schizophrenia:
Diagnostic, Symptom, and Neuropsychological Correlates. Journal of Nervous
and Mental Disease. 2004;192(1):12-8.

Harrington L, Siegert RJ, McClure J. Theory of mind in schizophrenia: A critical
review. Cognitive Neuropsychiatry. 2005;10(4):249-86.

Sarfati Y, Hardy-Baylé MC, Besche C, Widlocher D. Attribution of intentions to
others in people with schizophrenia: A non- verbal exploration with comic strips.

Schizophrenia Research. 1997;25(3):199-209.

Page 76



Bibliography

121.

122.

123.

124.

125.

126.

127.

128.

Corcoran R. Inductive reasoning and the understanding of intention in
schizophrenia. Cognitive neuropsychiatry. 2003 Sep 1;8:223-35.

Frith RCCD. Conversational Conduct and the Symptoms of Schizophrenia.
Cognitive Neuropsychiatry [Internet]. 1996 Nov 1;1(4):305-18. Available from:
https://doi.org/10.1080/135468096396460

Janssen I, Krabbendam L, Jolles J, Os J van. Alterations in theory of mind in
patients with schizophrenia and non-psychotic relatives. 2003;110-7.

Lakshmi V, Nehra R, Meherwan U, Thirthalli J, Grover S. Social cognition of
patients with schizophrenia across the phases of illness - A longitudinal study.
Schizophrenia Research [Internet]. 2017, Available from:
http://dx.doi.org/10.1016/j.schres.2017.03.008

Mazza M, Pollice R, Pacitti F, Pino MC, Mariano M, Tripaldi S, et al. New
evidence in theory of mind deficits in subjects with chronic schizophrenia and
first episode: Correlation with symptoms, neurocognition and social function.
Rivista di Psichiatria. 2012;47(4):327-36.

Wang Y guang, Roberts DL, Liang Y, Shi J fei, Wang K. Theory-of-mind
understanding and theory-of-mind use in unaffected first-degree relatives of
schizophrenia and bipolar disorder. Psychiatry Research [Internet].
2015;230(2):735-7. Available from:

http://dx.doi.org/10.1016/j.psychres.2015.10.026
Sheean. E X I NIH Public Access. Bone. 2013;23(1):1-7.
Martin AK, Robinson G, Dzafic I, Reutens D, Mowry B. Theory of mind and the

social brain: Implications for understanding the genetic basis of schizophrenia.

Genes, Brain and Behavior. 2014;13(1):104-17.

Page 77



Bibliography

129.

130.

131.

132.

133.

134.

135.

Irani F, Platek SM, Panyavin IS, Calkins ME, Kohler C, Siegel SJ, et al. Self-face
recognition and theory of mind in patients with schizophrenia and first-degree
relatives. Schizophrenia Research. 2006;88(1-3):151-60.

de Achaval D, Villarreal MF, Costanzo EY, Douer J, Castro MN, Mora MC, et
al. Decreased activity in right-hemisphere structures involved in social cognition
in siblings discordant for schizophrenia. Schizophrenia Research. 2012;134(2—
3):171-9.

Dodell-Feder D, Delisi LE, Hooker CI. Neural disruption to theory of mind
predicts daily social functioning in individuals at familial high-risk for
schizophrenia. Social Cognitive and Affective Neuroscience. 2014;9(12):1914—
25.

Sheehan D v., Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, et al.
The Mini-International Neuropsychiatric Interview (M.L.N.L.): The development
and validation of a structured diagnostic psychiatric interview for DSM-IV and
ICD-10. Journal of Clinical Psychiatry. 1998;59(SUPPL. 20):22-33.

Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale
(PANSS) for schizophrenia. Schizophrenia Bulletin. 1987;13(2):261-76.

Galea M, Woodward M. Mini-Mental State Examination (MMSE): Commentary.
Australian Journal of Physiotherapy [Internet]. 2005;51(3):198. Available from:
http://dx.doi.org/10.1016/S0004-9514(05)70034-9

Mehta UM, Thirthalli J, Kumar CN, Kumar JK, Keshavan MS, Gangadhar BN.
Schizophrenia patients experience substantial social cognition deficits across
multiple domains in remission. Asian Journal of Psychiatry [Internet].

2013;6(4):324-9. Available from: http://dx.doi.org/10.1016/j.ajp.2013.02.001

Page 78



Bibliography

136.

137.

138.

139.

140.

141.

142.

de Achaval D, Costanzo EY, Villarreal M, Jauregui 10, Chiodi A, Castro MN, et
al. Emotion processing and theory of mind in schizophrenia patients and their
unaffected first-degree relatives. Neuropsychologia. 2010;48(5):1209-15.

Ay R, Boke O, Pazvantoglu O, Sahin AR, Sarisoy G, Arik AC, et al. Social
cognition in schizophrenia patients and their first-degree relatives. Noropsikiyatri
Arsivi. 2016;53(4):338-43.

Kelemen O, Kéri S, Must A, Benedek G, Janka Z. No evidence for impaired
“theory of mind” in unaffected first-degree relatives of schizophrenia patients.
Acta Psychiatrica Scandinavica. 2004;110(2):146-9.

Marjoram D, Gardner C, Burns J, Miller P, Lawrie SM, Johnstone EC.
Symptomatology and social inference: A theory of mind study of schizophrenia
and psychotic affective disorder. Cognitive Neuropsychiatry. 2005;10(5):347-59.
Raju V V, Grover S, Nehra R. Social cognitions in siblings of patients with
schizophrenia: a comparison with patients with schizophrenia and healthy
controls - a cross-sectional study. Asian Journal of Psychiatry [Internet].
2019;43(November 2018):24-33. Available from: https://doi.org/ 10.1016/j.ajp.2
019. 04.005

Bora E, Gokgen S, Kayahan B, Veznedaroglu B. Deficits of social-cognitive and
social-perceptual aspects of theory of mind in remitted patients with
schizophrenia: Effect of residual symptoms. Journal of Nervous and Mental
Disease. 2008;196(2):95-9.

Briine M, Abdel-Hamid M, Lehmkémper C, Sonntag C. Mental state attribution,
neurocognitive functioning, and psychopathology: What predicts poor social
competence in schizophrenia best? Schizophrenia Research. 2007;92(1-3):

151-9.

Page 79



Bibliography

143. On ZX, Cotton S, Farhall J, Killackey E, Allott K. Relationship between duration
of untreated psychosis and neurocognition and social cognition in first-episode
psychosis. Schizophrenia Research [Internet]. 2016;176(2—3):529-32. Available
from: http://dx.doi.org/10.1016/j.schres.2016.06.018

144. Bonshtein U, Leiser D, Levine J. Naive theory impairment in schizophrenia: Is it
domain-specific? Journal of Nervous and Mental Disease. 2006;194(10):753-9.

145. Kohler CG, Turner TH, Gur RE, Gur RC. Recognition of facial emotions in
neuropsychiatric disorders. CNS spectrums. 2004 Apr;9(4):267-74.

146. Erwin RJ, Gur RC, Gur RE, Skolnick B, Mawhinney-Hee M, Smailis J. Facial
emotion discrimination: I. Task construction and behavioral findings in normal

subjects. Psychiatry research. 1992 Jun;42(3):231-40.

Page 80



Annexures

ANNEXURE I. ETHICAL CLEARANCE.

| T S T AN RS EARDT

_'T.-'.'"ﬂ o LE AN SY U EHGHTR
:L-'F -T_b?_- :: 1K e [T iy .I_. I .
5 B £ Avercdovd AT baady WA i i i f ot L
2, JAWAHARLAL NEHRU MEDICAL COLLEGE,

'J.J‘ -
L : ‘ WEHRL MAGAR, BELAGAVLESAMM KARNATARA-TN DA}
247250

Fhioae (+ 21008 Do

ik
Pripopal 247101

Veehh e R wwee Fn

LMl - demeiijreealy
Fan ™ 00 (DRI 240750
———— e =l
Ref: MDCDOME! | | nerdin ]
T

REG NO. BQ0119003
U3 student an Pesghiping,
] WL Medical College.
BELALANE
Juh: Institutienal Ethical Clesmince far e study.

il referenes o the abisee weowish o infea son tiel vane peopased cearareh et
“THEQRY OF MING DEFICITS IN PATIENTS OF SCHIZOPHRENTA ATTESDING
TERTTARY €Ak FATUHIATRIC UNLY- A COMPFARATIVE STULDY 7, 05 clbical
iustitishle. The aroposed ressarch progsst Bas hesn cl=aced by the IWRIC lisstination

Lemimizes an Human Subjecls Research.

?".'.'.-f 4‘“.[-

i DBk M Thellud)

(D Amits Dalul)
Member Secretary Lhairman,
IWYAC [nstitstionnl Exhics Comminee T Institutionad Fidios Commilbes
an Human Swhjects Reseanch, an Ll Sobjecs Resenrcl
LN Mudical Colbege, Belaga i

L Adedical Crilepe, Relagavi

Page 81



Annexures

ANNEXURE II

INFORMED CONSENT

CONSENT FOR PARTICIPATION IN RESEARCH STUDY

Title: ‘THEORY OF MIND’ DEFICITS IN PATIENTS OF SCHIZOPHRENIA
ATTENDING TERTIARY CARE PSYCHIATRIC UNIT - A COMPARATIVE
STUDY

Principal Investigator (PI): REG NO. BQ0119003

Objective/Purpose of the study:

You/your relative are/is being requested to be a subject in a comparative study, the
purpose of which is to assess capacity to consent for treatment in patients suffering
from functional psychosis requiring hospitalization in a tertiary care psychiatric unit
between 1*January 2020 and 31°'December 2021, by Dr. Prabhbani Bindra, a post
graduate student in the Department of Psychiatry at Jawaharlal Nehru Medical
College, KLE University, Belgaum, Karnataka.

You/your relative have/has been requested to participate in this study as you/your
relative are/is likely to have a psychiatric illness. This study will help understand the
association of uric acid levels in psychiatric disorder which will help us understand its

role better and aid in further research. °

Procedure involved: If you/your relative agree to be a part of the study, the PI will

interview you/your relative and take the blood sample.

Risks and benefits involved: There are no risks involved. During the period of study,
the existence or development of any significant findings in terms of psychiatric
disorders will be informed by the PI to you/your relative as well as the parent

consultant for the appropriate action

Alternatives: Your/your relative’s participation in this study is a completely
voluntary decision. If you/your relative do/does not want to be a part of the study,
you/your relative may refuse for the same or if you/your relative are/is already a part

of the study and if you/your relative want/wants to withdraw from the study for any
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reason, you/your relative may do so without any hesitation. Discontinuation from the
study for any reason will not affect your/your relative’s current or future relationship

with KLES Dr. Prabhakar Kore Hospital, Belgaum.

Privacy and confidentiality: The information provided by you/your relative will be
known to the PI and the members of the research team. This information will remain
confidential and will be disclosed to others only with your/your relative’s written

permission or if required by the law.

Financial incentives for participation: You/your relative will not be paid/offered
any gifts for participation in the research. There will not be any remuneration for
participating in the research and you/your relative will not be reimbursed for any

expenses, such as bus/train travelling /companion/assistant etc.

Authorization to publish results: When the results of the research are to be
published or discussed in conferences by the PI, no information will be disclosed that
will reveal your/your relative’s identity.

If you/your relative have/has any questions about this study, you/your relative may

contact:

REG NO. BQ0119003 Dr

Department of Psychiatry,
Jawaharlal Nehru Medical College,
KAHER, Belagavi-590010

Professor and Head
Department of Psychiatry,
Jawaharlal Nehru Medical College,

Karnataka. KAHER, Belagavi-590010

Phone number- 9897534049 Karnataka.
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STATEMENT OF CONSENT

I have read and have completely understood the entire information given in the
consent form, which explains all the details of the study, i.e., the purpose, procedure
involved, risks & benefits, privacy & confidentiality, incentives and the authorization
to publish the results of the study. I have voluntarily agreed to participate in the study.
I may withdraw my participation for any reason or may be withdrawn by the
investigator from the study for any reason at any time. I am not giving up any of my

legal rights by signing this consent form. I will be given a copy of this consent form.

Signature of the participant with date:

Name of the participant:

Signature of the authorized representative with date:

Name of the authorized representative:

Signature of the witness with date:

Name of the witness:

Signature of the Investigator with date:
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ANNEXURE III
PROFORMA

‘THEORY OF MIND’ DEFICITS IN PATIENTS OF
SCHIZOPHRENIA ATTENDING TERTIARY CARE

PSYCHIATRIC UNIT - A COMPARATIVE STUDY

Date and Time: IP/OP No: Serial No:
Name: Age: Sex: M/F
Marital Status: Occupation:

Place: Informant:

Phone No: Socio-economic status:

Education:

Diagnosis:

Duration of illness:

Past treatment history:

Present treatment history:

Family history of psychiatric illness:

Family history of schizophrenia:

Substance use:

Alcohol Nicotine Cannabis Any other drugs
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General Physical Examination:
BP: PULSE: RR: TEMPERATURE:

Height: Weight: BMI:

Systemic Examination:
CNS:

CVS:

RS:

P/A:

Mental Status Examination:
Consciousness

Orientation

Speech

Thought

Mood

Affect
Perception

Insight

Diagnosis

Type of Schizophrenia:

Total duration of illness: Duration of untreated psychosis:
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Age of onset:

No. of hospitalizations: History of receiving ECTs:

Compliance to treatment:

PANSS Total Score:
Positive score:

Negative score:

MMSE score:

SOCRATIS:
FOT:

SOT:

FPCI:
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ANNEXURE IV

TOOLS

SOCRATIS (Social Cognition Rating Tools in Indian Setting) The SOCRATIS
(Social Cognition Rating Tools in Indian Setting) is a copyrighted tool for which
permission to use freely was granted on the condition that it will not be used for any
other purposes except this study, and that it is not to be freely disseminated. To

honour this condition, the scale is not attached published with this dissertation.
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MMSE: Mini-Mental State Examination
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PANSS: Positive and Negative Syndrome Scale
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