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Theory of Mind in Major Depressive Disorder
Major Depresif Bozuklukta Zihin Kurami

Buse Sencan @

Abstract

Theory of mind refers to the ability to explain the appearing behavior of others with reference to their
mental state. Theory of mind ability is thought to be an integral part of maintaining social functioning
and interpersonal relationships. One of the important clinical features of major depressive disorder is
the deterioration of social and interpersonal functions. Since interpersonal difficulties of people with
major depression have become widespread, it is of great importance to have a more detailed unders-
tanding of the underlying cognitive mechanisms of these social deficits. The aim of this article is to
find out current state of research on theory of mind in depressive disorders. When the findings of the
studies are considered, it is thought that the difficulties in the social and interpersonal areas seen in
the individuals with major depressive disorder may be due, at least in part, to the distortions in their
ability to interpret the emotional stimuli and mental states correctly.

Keywords: Theory of mind, mentalizing, major depressive disorder.

0z

Zihin kurami bagkalarinin gdriinen davraniglanini zihinsel durumlarina atifla agiklayabilme yetisine
isaret etmektedir. Zihin kurami, sosyal islevselligin ve kisilerarast iligkilerin siirdiiriilmesinin aynimaz
bir parqasi olarak diisiiniilmektedir. Major depresif bozuklugun énemli klinik dzelliklerinden biri sosyal
ve kisilerarasl islevlerde bozulma olmasidir. Major depresyon tanisi olan kisilerin kisilerarasi zorluklari
yayginlasmis oldugundan, bu sosyal eksikliklerin altinda yatan biligsel mekanizmalarin daha ayrintili
bir sekilde anlagilmasi biiyiik Gnem tagimaktadir. Bu kapsamda, bu makalede major depresif bo-
zuklukta zihin kurami yetisinin incelenmesi amaglanmistir. Arastirmalan bulgulan ele alindiginda
sonuglarin farklilasmasina sebep olacak muhtemel aciklamalar ile ele alindiginda major depresif
bozukluga sahip bireylerde gdriilen sosyal ve kisilerarasi alanlardaki zorluklarin, en azindan kismen,
duygusal uyaranlari ve zihinsel durumlarn dogru yorumlama yetegindeki bozulmalara bagli olabilecegi
diisiiniilmiistiir.

Anahtar sozciikler: Zihin kurami, zihinsellestirme, major depresif bozukluk
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SINCE the theory of mind represents one of the differences in the cognitive structu-
res of the individual, both the existence and the absence of the other's mental functio-
ning in the normal development of the individual become one of the important con-
cepts examined in clinical psychology (Baron-Cohen et al. 1999, Tager-Flusberg and
Sullivan 2000, Bora 2009). Numerous studies indicate that cognitive and emotional
domains which are required for metacognition tasks, including the theory of mind
ability are impaired in major depressive disorder (Donges et al. 2005, Bailey and Henry
2008, Zobel 2010, Csukly et al. 2011, Wolkenstein et al. 2011, Weightman et al.
2014). Therefore, it is thought that examining the theory of mind and its underlying
concepts will contribute to the evaluation of major depressive disorder and planning
treatment processes. In order to determine the articles covered in this review, the words
which correspond to the key words of mind theory / social cognition / mentalization
and major depressive disorder / depression were used in the English and Turkish langu-
age publications. Article search was conducted on the databases of Web of Science,
PsycINFO, Science Direct, and Pubmed, in addition Google Academic, YOK Thesis.
Publications are empirical research and being published after 2000 have created inclu-
sion criteria. Twenty-one studies comparing healthy control group and individuals with
major depressive disorder to theory of mind ability were included in the study. Studies
involving sampling major depressive disorder as well as other psychopathological disor-
ders such as bipolar mood disorders, psychotic disorders have not been included in this
review. In addition, studies involving physical or psychiatric comorbidity in addition to
major depressive disorder have been excluded.

Theory of Mind

The theory of mind is defined as the ability to recognize and understand the thoughts,
emotions, beliefs, intentions, and desires of others, and others, which enable us to
interpret the behaviors of others and to predict what they will do after a step (Howlin et
al. 1999, Premack and Woodruff 1978). The theory of mind (Tom) points to the ability
to explain the behavior of others by referring to their mental state (Premack and
Woodruff 1978). Theory of mind points to the ability to explain the behavior of others
by referring to their mental state (Premack and Woodruff 1978). Most people are born
with an intuitive skill that allows them to properly read tips about their mental state.
Acquiring theory of mind enables people to understand one’s own and others’ mental
states such as will, intention and opinion; to mentally represent them and to realize that
others have a different mind (Schneider et al., 2005). Theory of mind includes many
positively perceived such as empathy, sympathy and emotional perspective or involves
many negative aspects such as deception, betrayal, and lying (Trivers 1971, Drubach
2007).

The concept of mind theory was first described in 1978 by Premack and Woodruff
after an experiment in chimpanzees. It is suggested that chimpanzees act to achieve
their goals, like humans, that they attach to their mental states and organize their beha-
vior based on them.

Theory of mind first examined the gestures and nonverbal communication of babies
after they were examined in animals, and suggested that these communication skills
were evidence of what Premack and Woodruft described as 'theory of mind' in 1978
(Perner and Lang 1999).

Psikiyatride Giincel Yaklagimlar - Current Approaches in Psychiatry



Sencan 44

Many researchers have developed various theories about how individuals unders-
tand their own and others' ideas and mind processes. In recent studies, 'Simulation
theory', 'Modular theory' and "Theory theory' are more involved.

The origin of the simulation theory is based on Dilthey's Verstehen method, Hume
and Kant's simulations (Kraml and Michlmayr 2002). The basic idea of simulation
theory is explained by Kraml and Michlmayr (2002): One uses his or her own 'mind
device' to substitute himself and explain and make predictions. According to Goswami
(2002), the reasoning of person and the mind is not through conceptualization or conc-
rete representations, but by one’s own experiences.

Experiences need not simulate and derive from other people, but simulations.
When one considers the minds of other people, he puts himself in the face of the other,
thinks how he feels in this situation, and attributes this experience to the opposite
person. According to Goswami (2002), the reasoning of the human mind is not thro-
ugh conceptualization or concrete representations, but by one's own experiences. To
attribute experiences to other people, simulations are need instead of concepts and
inferences. When one considers the minds of other people, he puts himself in the face
of the other, thinks how he feels in this situation, and attributes this experience to the
opposite person. Similar to theory theory, simulation theory gives an important role to
experiences. It is only possible to understand the mental processes of the other person
by creating the situation in itself. Simulation theory describes mentalization less cogni-
tively. Unlike theory theory, simulation theory argues that the attribution of mental
states to one's self is at the center of understanding their mental states by repetition or
imitation of the mental life of others. Unlike the other two theories, simulation theory
implies that people can understand the mental states of others by means of introspec-
tion. It assumes neural structures that support the general perspective-taking ability
rather than a distinct neural structure specific to theory of mind (Gallese and Goldman,
1998).

Modular theory suggests that people use large-scale propositional behaviors in in-
terpreting their mental experiences and the actions of others. For example, a person
who sees a person running after a newly-moving train thinks that this person is someo-
ne who wants to board this train (Meltzoff 1999). This thinking capacity builds on the
cognitive structure of an innate, encapsulated and domain-specific part of the cognitive
structure (Scholl and Leslie 1999). When the influence of the modular theory on theory
of mind was examined, it was concluded that the theory of the mind is an innate special
foundation, every part of this foundation is very important and people perceive accor-
ding to genetically innate special talents.

The development of theory of mind is based on the fundamental neurological ma-
turation and experience in this brain region, the activity of the theory of mind can only
trigger mechanism, but does not determine the hardware of mechanism (Briine ve
Briine-Cohrs 2006).

Theory theory has emerged in the last 25 years and is the most dominant theory in
the field (Gopnik 2003). According to this model, children develop the daily knowled-
ge about the world while they show the same cognitive abilities that adults use in their
scientific work, that is children produce theories. These theories provide predictions,
interpretations and explanations of the data about the new data. If these predictions are
not correct in the direction of their interactions with the outside world, they tend to
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create alternative theories (Gopnik 2003). According to theory theory, knowledge
about the mind does not cover true scientific theory but forms the limit or framework
of the theory (Flavell 1999). In other words, according to this theory, in the develop-
ment of theory of mind, experience has an important role in shaping behavior. Expe-
rience is important not in order to contribute to the theory of mind, but in terms of the
knowledge to improve and develop the theory (Flavell 1999). According to theory
theory, there is a neural causality that associates certain internal states with external
stimuli, other internal states and behaviors. The fundamental difference of the theory
theory from the simulation theory is that it suggests that the intention behind the
behavior of the other is derived from one's own mental representations, not by imita-
ting its behavior but by mental causation.

Paralanguage (such as body posture or facial expressions) and nonverbal (such as ac-
cents, intonations, signs) are among the most valuable sources of information on interp-
reting other people's mental states. In addition, our awareness of the situation in which
communication emerges is also an important source of information. The most com-
monly used facial expressions of these tips in your daily life, especially around the eyes is
the ability to read the tips. Tager-Flusberg and Sullivan (2000) and Sabbagh (2004)
have identified two different subtypes of theory of mind. The first of these is described
as social-cognitive theory of mind and it can be described as inferring the mental state
of others by looking at the underlying behavior. False belief tests can be shown as a
classic example of this. The second type of metallization that these researchers have
defined is the ability to perceive the mental state of others based on directly observable
knowledge (social-perceptual theory of mind). It is thought that social-perceptual
theory of mind is related to emotion recognition ability. ‘Reading The Mind in The
Eyes Task’ is one of the most commonly used tools to measure the capacity of social-
perceptual theory of mind. Interpersonal relationships also needed in trying to unders-
tand the mental state of both theory of mind abilities. For example, in order to unders-
tand one’s ironic expressions, one should pay attention to the person's tone of voice,
gesture and facial expressions (social- perceptual theory of mind), to assess the state in
which the words used and consider the thoughts and beliefs that the person expressed
in the past (social-cognitive mind theory). Some studies based on the content inference,
emotional and cognitive theory of mind distinction can be made (Shamay-Tsoory et al.
2007).

Increasing research on theory of mind, it has expanded the scope of the concept of
theory of mind. In this context, the concept is not a single theory of mind abilities, it
has been evaluated in terms of the various components. These components include;
first-order false belief, second-order false belief and metaphor comprehension, irony
comprehension, and faux pas comprehension, which, in some sources, are also referred
to as third-order theory of mind. The first-order theory of mind is developmentally first
developed theory of mind ability and is defined as the ability to identify others' miscon-
ceptions (Bach et al. 2000).

The scope of this skill includes one’s ability to look back, ignore his or her own
knowledge of reality, and recognize the false belief that other people have. First order
theory of mind ability is tested with first-order false belief tasks. The second order
theory of mind is defined as "thought about thought" or "belief about belief" (Mazza et
al. 2001). The ability of a person to recognize someone else's thoughts about an event
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or thought about a third person's thoughts and to understand that they have the false
idea (Herold et al. 2002).

Second-order false belief tasks are used to test second-order theory of mind skills
(Wimmer and Perner 1983). Second-order false belief tasks are more complex and
difficult than first-order false belief tasks. In these tasks, one must be able to correctly
identify the false belief in the situation of a third person. Metaphor and irony compre-
hension, are more complex theory of mind skills, including the abstract interpretation
of language. The metaphorical task involves the use of a metaphor for the situation in
which one of the two talking people is in; asking what the speaker wants to say with
this metaphor; it requires interpretation of this metaphor. Irony tasks involve one of the
two people making an ironic metaphor by understanding the uses of words that have
the opposite meaning to the situation they are in. In this task, one will be asked whet-
her the speaker's statement is correct and what the speaker wants to say. It is suggested
that the metaphor comprehension is related to the first-order theory of mind and the
irony comprehension is related to the second-order theory of mind (Harrington et al.
2005). Faux pas is a more complex theory of mind skills from developmental perspecti-
ve. It is one's ability to understand that s/he said a word that should not be said without
knowing that s/he or someone else would not say it in an occasion. One of the two
people who are speaking on the faux pas’ tasks says something that they should not say
without knowing or not knowing that they should not say it, and they are asked a series
of questions about it. These questions in turn test the detection of faux pas, the unders-
tanding of faux pas, the mental state of the listener, and the perception of the person
who hears the faux pas. In this task, it should be understood why the speaker does not
notice that he is speaking erroneously, why the speaker should not say what he is sa-
ying, and why the listener feels humiliated or hurt.

Theory of Mind and Psychopathology

For the last 20 years, the role of theory of mind in human development and psychopat-
hology has become the focus of attention. After Baron-Cohen et al. (1985) showed that
there was a problem in the development of theory of mind in autism, a number of
studies have supported that there is a serious disorder in mental capacity in autism
spectrum disorders (Hadwin et al. 1999, Perner et al. 1999, Baron-Cohen et al. 2001,
Steele et al. 2003, Briine and Briine-Cohrs 2006, Colle et al. 2007, Hutchins 2008).
After studies on autism, findings have been published suggesting that there may also be
a relationship between theory of mind impairment and other psychopathologies. Schi-
zophrenia is one of the leading psychopathologies and after Frith's (1992) theory which
stated that the impairment in mental capacity plays a causal role in the development of
delusions, a number of studies have examined the relationship between schizophrenia
and theory of mind. (Corcoran et al. 1995, Roncone et al. 2002, Jannsen et al. 2003,
Pinkham et al. 2003, Briine 2005, Bora et al. 2006, Inoue et al. 2006, Irani et al. 2006,
Marjoram et al. 2006, Shamay-Tsoory et al. 2007, Mizrahi et al. 2007).

Although it is known that theory of mind is a key feature of schizophrenia and au-
tism, bipolar disorder (Keer et al. 2003), anorexia nervosa (Gdl et al. 2011), borderline
personality disorder (Fonagy et al. 2015), antisocial personality disorder (Fullam 2004)
as well as other psychopathologies are also related with theory of mind. These researc-
hes reveals that social cognition is impaired in individuals with such psychopathologies.
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Difficulties in social cognitions, including emotion recognition and impairment from
the theory of mind, play an important deficit in social functioning (Bora et al., 2006,
Fett et al., 2011, Irani et al., 2012). Although the effect of depression on social cogniti-
ve functioning is not fully understood, it is believed that a similar social cognitive impa-
irment can be seen in major depressive disorder.

Theory of Mind and Major Depressive Disorder

Major depressive disorder, one of the most common mental disorders, has a recurrent
course (Baxter et al. 2013). At least 50% of patients with a depressive episode continue
to have another episode at least once in their lifetime, and about 80% of patients with
two previous depressive episodes continue to have recurrence of the disorder (APA
1994). For this reason, it is very important to investigate the factors contributing to the
development and maintenance of depressive disorders.

One of the important clinical features of depression is that deterioration in the so-
cial and interpersonal functioning. Individuals diagnosed with major depressive disor-
der, withdrawn from social relations, they take less pleasure in social interaction and as
a result, they have less social contacts than people without a diagnosis of depression.
(Hirschfeld et al., 2000). Patients with major depressive disorder were found to be less
likely to interact with strangers (Gotlib and Robinson 1982) and with family members
(Gotlib and Beach 1995). These findings are not only based on the self-reports of
depressed individuals, but are also supported by the reports of individuals that they are
in a social interaction. This deterioration in the social and interpersonal field, mutual
psychological and social factors (bi-directional) with the interaction constitutes a risk
factor for depression (Paykel 1994). It is thought that the cognitive difficulties that
occur during depression may also negatively affect the social functions. (Evans et al.,
2014). Since the personal difficulties of patients with major depression have become
widespread, it gains importance to understand the cognitive mechanisms underlying
these social deficits in depth. Research suggests that there is an impairment in cognitive
and emotional domains, including theory of mind in major depressive disorder (Bailey
and Henry 2008). Theory of mind is considered as an integral part of maintaining
interpersonal relations and of social functioning (Tomasello et al. 2005).

In this context study samples, measurements of theory of mind and findings of the
articles examining the theory of mind in major depressive disorder which are included
in the current review article are presented in Table 1.

Table 1. Studies included in the review

References

Sample

Theory of Mind Task

Results

Leppénen et al.(2004)

MDD n=18
Healthy Controls n=18

Pictures of Facial Affect

Patients with MDD is
worse than healthy
controls (HC) in facial
affect recognition
accuracy.

Donges et al.(2005)

MDD n=22
Healthy Controls n=22

Level of Emotional
Awareness Scale

Patients with MDD
impaired at recognizing
facial expressions com-
pared to HC.
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Lee et al.(2005)

MDD n=52
Healthy Controls n=30

Reading the Mind in the
Eyes Task

Patients with MDD less
accurate than HCon
reading the mind in the

eyes task.
Gollan et al.(2008) MDD n=37 Pictures of Facial Affect No difference between
Healthy Controls n=29 MDD group and HC.

Uerkermann et al.(2008)

MDD n=27
Healthy Controls n=27

Mentalistic Humour
Stories

Patients with MDD worse
than HCin mentalistic
humour stories task.

Csukly et al.(2009)

MDD n=23
Healthy Controls n=23

Facial Expression Recog-
nition Task

Patients with MDD
impaired at recognizing
facial expressions com-

pared to HC.
Suslow et al.(2009) MDD n=30 Pictures of Facial Affect No difference between
Healthy Controls n=26 MDD group and HC.
Gollan et al.(2010) MDD n=44 Pictures of Facial Affect No difference between
Healthy Controls n=44 MDD group and HC.

Harkness et al.(2010)

MDD n=41
Healthy Controls n=52

Reading the Mind in the
Eyes Task

Patients with MDD
performed significantly
better than HCon
reading the mind in the

eyes task.
Seidel et al.(2010) MDD n=24 Vienna Emotion Recogni- | No difference between
Healthy Controlsn=24 | tion Tasks MDD group and HC.
Wilbertz et al. (2010) MDD n=16 Movie for the Assessment | No difference between
Healthy Controlsn=16 | of Social Cognition MDD group and HC.
Zobel etal. (2010) MDD n=30 Briine’s Cartoon Picture Patients with MDD

Healthy Controls n=30

Story Test

inferior to HCin the test.

Csukly et al.(2011)

MDD n=107
Healthy Controls n=23

Facial Expression Recog-
nition Task

Patients with MDD
impaired at recognizing
facial expressions com-

pared to HC.
Harkness et al.(2011) MDD n=61 Reading the Mindinthe | Patients with MDD
Healthy Controlsn=30 | EyesTask performed significantly

worse than HC on reading
the mind in the eyes task.

Wolkenstein et al.(2011)

MDD n=20
Healthy Controls n=20

Movie for the Assessment
of Social Cognition
(MASQ)

/Reading The Mind in The
Eyes Task (RMET)

Patients with MDD
inferior to HC in perfor-
mance on MASC, but
both groups equal on
RMET.

Nejati et al. (2012)

MDD n=45
Healthy Controls n=>50

Reading the Mind in the
Eyes Task

Patients with MDD
performed significantly
worse than HC on reading
the mind in the eyes task.

Cusi et al.(2013)

MDD n=20

Theory of Mind Stories

Patients with MDD
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Healthy Controls n=20

(including first-order and
second-order false belief
tests)

performed significantly
worse on second-order
false belief test than HC.

Manstead et al.(2013)

MDD n=91
Healthy Controls n=73

Reading the Mind in the
Eyes Task

Patients with MDD less
accurate than HCon
reading the mind in the

eyes task.
Ladegard etal.(2014) MDD n=44 Frith-Happé Animations/ | Patients with MDD
Healthy Controlsn=44 | Awareness of Social performed significantly
Inference Test worse on both social
cognition task than HC.

Poletti et al.(2014)

MDD n=10
Healthy Controls n=30

Reading the Mind in the
Eyes Task

Patients with MDD less
accurate than HCon
reading the mind in the

eyes task.
Mattern et al.(2015) MDD n=26 False-Belief Theory of Patients with MDD
Healthy Controlsn=26 | Mind Cartoon Task performed significantly
worse on false belief test
than HC.

Discussion

Considering 21 studies which were included in the scope of this review, 2 researches
measured both social-perceptual (emotional) and social-cognitive (cognitive) theory of
mind skills, 14 researches measured only emotional theory of mind skill, 5 researches
measured only cognitive theory of mind skills.

Researches measuring social-perceptual theory of mind skill tested with various
emotion recognition measures including Reading the Mind in The Eyes Task, Pictures
of Facial Affect, Facial Expression Recognition Task, Levels of Emotional Awareness
Scale, Frith-Happé Animations and Vienna Emotion Recognition Tasks. When the
reviewed measure the emotional component of the research findings, controversial
results has been found. 9 studies concluded that patients with major depressive disorder
had statistically low scores on measures compared to healthy controls, and that there
was a deterioration in theory of mind ability in connection with this. A recent meta-
analysis study supports this finding. A meta-analysis of 22 studies (Dalili et al., 2015)
revealed that emotional recognition capacity (with a small effect size) affects depression.
On the other hand, 5 of the researches included in this review compared the healthy
control group of individuals with major depressive disorder in terms of emotional the-
ory of mind skill and did not find a significant difference between the groups. When
these studies were examined, it was found that the difference between the groups with
major depressive disorder and the healthy control group differed in terms of emotional
recognition measures, although there was no significant difference in terms of social
perceptual theory of mind. Patients with major depressive disorder were found to re-
cognize negative emotions better and faster than healthy control group when emotional
stimuli measuring emotional theory of mind skills were separated as neutral, negative
and positive (Gollan et al. 2008, Suslow et al. 2009, Gollan et al. 2010, Seidel 2010,
Wolkenstein 2011). Two studies concluded that patients with major depressive disorder
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were more successful when compared to the control group in emotional theory of mind.
The authors discussed these findings by examining social perceptual mental skill with
the severity of depression (Harkness et al. 2010, Poletti et al. 2014). Patients with mild
depression may be overly sensitive to having control over their social circles. Conversely,
patients with severe depression have been thought to leave social attention unnoticed by
describing their social relations as hopeless. This finding suggests that individuals with
a predisposition to depression may have a trait which increases their motivation to read
others’ mind, and that this feature may eventually be lifted with an increase in over-
sensitive social cognition.

Researches measuring social cognitive theory of mind abilities tested them with
measures related with a variety of beliefs and intentions including False-Belief Theory
of Mind Cartoon Task, Awareness of Social Inference Test, Mentalistic Humour
Stories, Movie for the Assessment of Social Cognition and Brine’s Cartoon Picture
Story Test. When these findings that measure the cognitive component are examined 6
out of the 7 studies found that patients with major depressive disorder had statistically
significantly lower scores than healthy controls. However, in one study, no significant
differences were found between groups in cognitive theory of mind ability (Wilbertz et
al. 2010). In addition to this finding, the authors asked participants to rate their em-
pathy abilities in everyday life, and they found that patients with major depressive
disorder significantly rated their empathy skills lower than the control group.

Two studies that met the inclusion criteria of this review jointly measured both
emotional theory of mind and cognitive theory of mind. One of these studies has resul-
ted in the conclusion that there was a deterioration of both components of theory of
mind in major depressive disorder. In the other study, no group difference was found
between the measures of emotional component; on the other hand, when cognitive
components were evaluated it was found that patients with major depressive disorder
were less successful in these measurements. In addition, both components were inclu-
ded in the theory of mind, and in the meta-analysis study of 18 studies, it was conclu-
ded that impairments in theory of mind affect depression with moderate effect (Bora
and Berk 2016).

Conclusion

Findings indicated that the majority of studies demonstrated the relationship between
theory of the mind and major depressive disorder. On the other hand, there are studies
showing that the theory of mind is not related to major depressive disorder. A possible
explanation for the differentiation of results is that the diversity of the measuring tasks
used, the difficulty levels of the tasks and the differences in psychometric properties. It
is striking that there are so many measurement tools measuring theory of mind skill,
and the differentiation of the measurements makes it difficult to compare the results.
Some of the theory of mind measures may require the use of higher information-
processing processes, in which cognitive abilities, such as executive functions, working
memory, may have had a confusing effect. Another confounding factor may be the
medications taken by the patients included in these studies. This may change the hete-
rogeneity of the sample involved in the study, resulting in inconsistent results.
Differentiation in emotional theory of mind, the social stimuli of individuals with
major depressive disorder can be negatively interpreted. While this bias increases per-
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formance for negative stimuli, it has a detrimental effect on performance for positive or
neutral stimuli. This bias may cause actual differences to be masked in the task of re-
cognizing emotions because it will degrade overall performance. Emotional theory of
mind measurements measuring emotion recognition skills and analysis should be car-
ried out taking into account these biases.

Challenges in the social and interpersonal domains of individuals with major dep-
ressive disorder may be due, at least in part, to deterioration in the ability to correctly
interpret emotional stimuli and mental states. In addition, social cognitive performance
in depression affects the development of impairment through deterioration of social
functioning.

Misrecognition of feedback from interpersonal interactions has further aggravated
the process of irrational thought. This can reduce motivation to engage in social inte-
raction, which will reduce reward and intensify social isolation. The effects of social
cognitive ability and the awareness of this loop may be a useful component in cognitive-
based psychotherapies.

Further research on the theory of mind in major depressive disorder will shed light
on these findings. In a large major depressive disorder sample, there is a need for rese-
arch that comprehensively measures the theory of mind ability. When measuring theory
of mind, the inclusion of first-order false beliefs, second-order false beliefs, metaphor
comprehension, irony comprehension, and faux pas comprehension will provide both a
more valid and reliable measure, in addition to much more comprehensive findings.
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