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ABSTRACT

10 Jan. 2015

18 May 2015 Objective: This study aimed to assess deficits of cognitive and emotional aspects of theory of

mind in patients with bipolar disorder type 1 within a remission period.

Methods: In this case- control study, 30 bipolar patients and 30 normal individuals were
selected through Purposive sampling method for the purpose of the study. Then, they were
matched based on their educational background and age. Finally, all participants were asked
to complete the Kessler Psychological Distress Scale (K10), eyes test, Theory of Mind Picture
Stories Tasks. Data were analyzed using the independent t-test.

Results: Results show that there is a significant difference between two groups regarding their
scores of cognitive theory of mind (t=4.85, P<0.01). and emotional theory of mind(t=4.54,
P<0.01). and their reaction time for cognitive test(t=10.34, P<0.01) and emotional test(t=4.61,
P<0.01).

Conclusion: The results show that bipolar patients type I with remission period have deficit
regarding cognitive and emotional theory of mind. And because of this, they are weak in
understanding others *cognitive mind states like opinions and ambitions, and others’ emotional
mind states like feelings and emotions. In fact, it can be concluded that the deficit in Theory of
cognitive and emotional mind in bipolar patients with remission period can be the result of the
malfunction of brain regions and cognitive infrastructures like executive performances.
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1. Introduction psychiatrical and neurological disorders such as: Amyg-
dala damage, Frontal damage, frontotemporal dementia,
Schizophrenia, Parkinson, bipolar disorder, depression

and personality disorders (Abu-Akel, 2003).

he term Theory of Mind was introduced by
Premack and Woodruff (1978) for the first
time. Theory of Mind refers to the ability of
understanding of others’ thoughts and emo-
tions on the basis of mental state perceptions

Bipolar disorder is a psychiatry disorder with unpredict-
able periods of Manic, Hypomanic, and depression; a se-

(Carruthers, 2009). Ginsburg et al. (2003) believe that the
ability of noticing and understanding of others’ viewpoints
is the foundation of effective and empathetic group work
and an essential rule for members of that group in order to
have a healthy relationship.

During the last decade, it is observed that deficits of theory
of mind have a connection with clinical picture of lots of
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vere psychiatric disorder which is related with emotional
disfunction and chronic disorder in functioning (Purcell,
Phillips, and Gruber, 2013). One of the major feature of
bipolar patients is their problem in societal and interper-
sonal performances; theory of mind’s deficit is one of the
effective factors in the damaged relationships of these pa-
tients. That results in their inability in understanding other
people’s viewpoint. On the other hand, biological nerve
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studies show that in effectiveness of theory of mind, nerve
connection between amygdale and superior cingulate
gyrus and frontal cortex is important (Sayin, Oral, Utku,
Baysak, & Candansayar, 2010). The similarity among af-
fected areas in theory of mind with affected areas in bi-
polar disorder can determine the deficit theory of mind in
bipolar disorder. (Yatham, 2011).

There are contrary findings related to the damage of the-
ory of mind in people with biopolar disorder. In general it
seems that theory of mind’s damage would explain a wide
range of symptoms of developmental disorders, schizo-
phrenia, bipolar, some kind of dementia, and Anorexia
nervosa (Inoue et al., 2006).

Recent studies in bipolar disorder have reported a deficit
in social recognition and emotional deficit even in remis-
sion period of the disorder (Ibanez et al., 2012; Montag
et al., 2010). Samame, Martino, Strejilevich meta-anal-
ysis (2012), and Tonelli’s (2009) meta-analysis findings
showed evidence for deficit in emotional and theory of
mind processing in bipolar patients; even those patients
who are euthymic. Different contrary reports in relation to
theory of mind in Psychopathy can be the result of instru-
ments used in the studies. That is, these eminent differ-
ences show that these assignments and instruments mea-
sure different processes. Some assignments are related
to emotional aspect and some to cognitive one (Shamay,
2007). For theory of mind, the researcher has enumerated
two factors as well. One is switching mental states (social
perception) which is also called emotional theory mind
and second is mental state reasoning (social recognition),
also called a cognitive theory of mind (Samamé, Martino,
& Strejilevich, 2012).

The theory of mind components also has distinct neu-
ral connection. And even have a separate frontal neuronal
circuitry (Vollm et al., 2006), although both in the pathol-
ogy and imaging studies emphasized the outstanding role
of prefrontal in functioning of the theory of mind (Gal-
lagher et al., 2000). But it seems that emotional factor has
a Frontal-limbic circuitry while the cognitive component
is a dorsal frontal circuitry (Bodden et al., 2010). These
components can selectively and distinctively be impaired
in psychiatric and neurological disorders (Brothers &
Ring, 1992).

The present study aimed to compare a normal group
and a group with bipolar disorder type I during remis-
sion regarding the ability of cognitive and affective theory
of mind. To this end, this research sought to answer the
question of whether the ability of cognitive and affective
theory of mind in euthymic bipolar patients is decreased

in comparison with normal population or not? If dropped
in which aspect it is reduced. Therefore, in this study we
used standard tools to measure both components of theory
of mind in patients with bipolar disorder. Measurement of
the ability of theory of mind both clinically and theoreti-
cally is important. The deficit of theory of mind can pre-
dict and explain a lot of bipolar patients’ behavior in social
relationships, and even explain many of their symptoms.

2. Methods

This is a Case-control study. The statistic population of
the present research is comprised Bipolar patients. Two
groups, patients (n=30) and control (n=30) were recruited
for this study. Purposive sampling method was used for
the selection of the participants. Patients with bipolar dis-
order were selected from patients attending health center
of Welfare and Rehabilitation Sciences University. The
diagnosis of bipolar disorder type I and the presence of re-
mission period were confirmed by a psychiatrist and med-
ical records of patients. The normal group was selected
from the general population. Control group was matched
with the patient group on certain variables such as age
(t=4.54; P-value=0.456) and education level (t=4.54; P-
value=0.545). Inclusion criteria for both groups were as
follows: (1) a minimum of fifth grade elementary educa-
tion and (2) having an age between 18 and 50 years. In-
clusion criteria for the normal participants were receiving
passing score (Score 20) on tests of mental health in nor-
mal individuals. The exclusion criteria for patient group
were as follows: (1) having a psychiatric disorder or phys-
ical comorbid; (2) receiving physical shock one month be-
fore the study; and (3) drug abuse in the past month. The
exclusion criterion for normal participants was having a
psychiatric illness in their family members. Using SPSS
ver. 16, the results were analyzed with the independent t
test. The mean values of theory of mind tasks and reaction
time in tasks were compared between the two groups. De-
mographic and clinical characteristics are listed in Table
1. This study was confirmed by the Research Ethics Com-
mittee of University of Social Welfare and Rehabilitation
Sciences of Tehran and ethical issues like confidentiality
of participants’ information was observed and their writ-
ten consent were obtained.

Reading the mind in the eyes

The eyes test or Reading the mind in the eyes which its
original version is presented by Professor Baron-Cohen of
Cambridge University. The test is one of the most reliable
tests in studying emotional aspects of theory of mind. In
this test, participants were shown 36 pictures of different
people's eyes. They were asked to determine the mental
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Table 1. Demographic and clinical characteristics of participants.

Demographics

Bipolar disorder | with Remission

Normal group (N)

period (N)

Number 30 30

Sex Male Male
Education under dploma 5
Diploma degree 10 12
Bachelor’s degree 17 13
18-30 15
Age 31-40 5
41-50 10

status of photos owners. The test’s maximum score was 36
and the cut-off point was set at 22 (Baron-Cohen, Wheel-
wright, Hill, Raste, & Plumb, 2001). Internal consistency
of Persian version of the test was 0.73 (Darvishi, 2014)

The theory of mind’s pictorial story tasks

Corcoran, Cahill and Frith (1997) presented pictorial sto-
ries to assess cognitive theory of mind. This task includes
6 animation stories; the maximum score is 59; therefore,
higher scores in this test are indicative of the ability of the-
ory of mind (Briine, 2003). Internal consistency of persian
version of the test in Darvishi, et al.’s study (2014) was
reported as 0.75.

Kessler Psychological Distress Scale (K-10)

Kessler et al (Kessler et al., 2003) introduced this test to
identify mental disorders in the general population. The
test has a pool question of 6 or 10 which are scored from
zero to four, a Likert-scale of never to always. The cutoff
point of the scale is 20 and the maximum score is 40. In
Darvishi, et al.’s (2014) Cronbach's alpha coefficient was
calculated 0.87. We have used the software of SPSS 16 in
order to analyze the data. Considering the research ques-
tions and the type of hypotheses, the research data were
analyzed through t-test.
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3. Results

Demographic and clinical characteristics of participants
showed in Table 1 .Comparing group on certain variables,
such as age (t=4.54; P-value=0.456) and education level
(x*=4.54; P-value=0.545) was matched with patients
group. Data from the tasks were analyzed by SPSS soft-
ware. The variables were tested for normality of distribu-
tion and Homogeneity of variance and outliers were re-
moved from the analysis.

Table 2 shows the mean scores of the patient and the
normal groups on the theory of mind test and the spent
time to answer the test. The independent t test analysis
revealed a significant difference between two groups
regarding the cognitive theory of mind. And cognitive
scores of the patient group were significantly lower than
that of normal group (P-value=0.001; t=4.85). With regard
to the theory of emotional mind, there was a significant
difference between two groups as well. The bipolar pa-
tients had lower scores compared to the normal group (P-
value=0.001; t=4.54).

With regard to the time spent on cognitive and affective
tasks of theory of mind, Table 3 shows non-directional re-
sults. Regarding the time spent on cognitive tasks, there
was a significant difference between bipolar disorder
and normal groups; the patient group spent more time on

Table 2. The mean scores of two aspects of theory of mind in two groups.

Group Number Mean SD df T value Sig.
Cognitive aspects of bipolar disorder patients 30 45.53 7.84
58 4.85 0.001
Cognitive aspects of normal people 30 55.53 6.44
Emotional aspects of bipolar disorder patients 30 17 4.05
58 4.46 0.001
Emotional aspects of normal people 30 21.36 3.48
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Table 3. The mean scores of the time spent of two aspects of theory of mind of two groups.

Group Number Mean SD df T-value Sig.

Cognitive spent time of bipolar 30 5.09 0.34

58 10.34 0.001
Cognitive spent time of normal 30 4.00 0.46
Emotional spent time of bipolar 30 15.20 1.90

58 4.61 0.001
Emotional spent time of normal 30 17.73 2.33
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cognitive tasks than the normal group (P-value=0.001;
t=10.34). The difference in time spent on emotional tasks
was significant between two groups and the bipolar disor-
der group spent less time than the normal group on emo-
tional test (P-value=0.001; t=4.46).

4. Discussion

This study examined the cognitive and emotional theory
of mind in patients with bipolar disorder type I within re-
mission period and compares it with normal people. To
this end, two hypotheses were raised: (1) the cognitive
theory of mind in patients with bipolar disorder type I
within remission period is lower compared to normal peo-
ple and (2) The emotional theory of mind in patients with
bipolar disorder type I within remission period is lower
compared to normal people.

One of the characteristics of bipolar patients is disorder
in their social and interpersonal relationship performance.
One of the factors in their damaged social relationships
is the deficit in theory of mind, which causes their in-
ability to understand others’ viewpoints. Understanding
others’ viewpoints necessitates understanding their state
of mind. Mind states include cognitive components (e.g.
beliefs, thoughts, and opinions) and emotional compo-
nents (e.g. feelings and emotions). Therefore, cognitive
theory of mind is related to understanding of mind states
like thoughts and ambition and emotional theory of mind
comprises understanding of other mind states like emo-
tions and feelings.

The results of this study showed that patients with bipo-
lar disorder type I within remission period with regard to
emotional and cognitive theory of mind are significantly
lower compared to the normal group, i.e. deficit in both
aspects of theory of mind in bipolar disorder patients. The
results of this study are in line with the results of Lahera et
al. They conducted a study in order to assess social cogni-
tion and general performance of patients with bipolar dis-
order type I within the remission period. They used Baron
Cohen’s eye and Faux pas tests to assess theory of mind.
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Eyes test assesses emotional theory of mind and Faux test
cognitive theory of mind. This study showed that patients
with euthymic bipolar were lower in both tests compared
to the normal group, which revealed deficit in both as-
pects.

The presence of deficit in the ability of cognitive theory
of mind in bipolar patients shows that these patients are
not able to recognize others’ thoughts and opinions and
cannot correctly understand the cause of others’ behavior.
This inability can cause misbehavior and disorder in their
interpersonal relationships. They may take a joke as an in-
sult which leads to aggression. This may distance others
from them and leave them alone. The cognitive theory of
mind is a perquisite for understanding jokes, humor, teas-
ing, lies, and deception.

The results of this study is consistent with Montag et al.
(2010) and Bora et al. (2005) results. In their study they
found that euthymic bipolar patients in cognitive theory
of mind had a lower performance than the normal group.
The reason might be cognitive deficits in bipolar patients.
Recent studies suggest that cognitive abilities in theory
of mind tasks (where multiple perspectives related to the
task, and the self-inhibition awareness and what is wrong-
ly believed to be associated with emotions and subsequent
actions should be taken into account) have a vital role
(Inoue et al., 2004). On the other hand, FMRI studies of
bipolar patients have shown that one of the brain regions
which are damaged is the prefrontal region; which is a key
region in the nervous autopsy of mood regulation (Tay-
lor, 2006). Prefrontal region of the brain is a part of brain
which is called the social brain. FMRI' and PET? studies
have shown that in doing TOM tasks prefrontal cortex is
directly activated (Inoue et al., 2004).

On the other hand, emotional theory of mind is related to
the perception of mind states like feelings and emotions. It
enables the person to correctly recognize others’ emotions
and properly reacts to them. Deficit in emotional theory of
mind causes a patient with bipolar disorder not to under-

1. Functional magnetic resonance imaging
2. Positron emission tomography
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stand others’ feelings and emotions, to make mistake in
his or her perception, and show an inappropriate response.
For example, if other people are sad or impatient, the pa-
tient cannot correctly recognize this feeling and shows an
inappropriate behavior. Therefore, in dealing with others,
the patient experiences a challenge; and when others suf-
fer from the patient’s careless and reckless behavior, they
would abandon the patient. The results of this study is
consistent with Lahera et al. (2012) and Wiener, Andrze-
jewska, Bodnar, & Rybakowski’s (2011) findings.

Simon Baron-Cohen (2002) believes that amygdala is a
part of the theory of mind network. The key role of the
amygdala in emotional processes in the brain has long
been known. Baron Cohen found that when a person
wants to look at the others’ eyes to guess their feelings
and intentions, the amygdala is activated. On the other
hand, there is evidence that the amygdala in patients with
bipolar disorder is malfunctioning. Three different re-
search groups, which have studied the size of amygdala
in adult patients with bipolar disorder, suggested that the
amygdala in these patients has been changed in size and
function (Soares & Young, 2007). Given the evidence of
malfunction of amygdala structure in patients with bipolar
disorder and the importance of this structure in emotional
theory of mind, deficit seems obvious in patients with
emotional aspect of bipolar disorder. These structural and
functional defects make patients to act differently in the
time of responding to the tasks of the theory of mind.

Regarding the cognitive aspects, patients spent more
time compared to the normal group. This is because to do
the cognitive tasks needs a correct performance in cog-
nitive structures and information processing. Any defect
in these structures will reduce the speed of performance.
With regard to emotional aspect, deficits in the existing
infrastructure of the emotional reactions are damaged as
well, but these damages are the opposite of cognitive re-
sults. The patients responded more quickly than the nor-
mal group to the emotional task. These findings suggest
that emotional decision making is accelerated in patients
with bipolar disorder. This acceleration causes a lot of
mistakes in everyday activities with regard to emotional
reactions and inappropriate emotional responses. The re-
sults showed that patients with bipolar disorder type I with
remission period have deficit regarding theory of cogni-
tive and emotional mind. Accordingly, they act poorly in
understanding others’ cognitive mind states like opinions
and ambitions, and others’ emotional mind states like feel-
ings and emotions.

This study like other studies of behavioral and psy-
chological sciences has some limitations; e.g. the limited

number of participants, lack of female participants, and
selection of accessible population. So, it is suggested that
in the future studies both genders be included and struc-
tural interviews be used for determining periods of bipolar
disorder. The relation between theory of mind and other
functions could be measured as well. Interpersonal and
sociobehavioral therapy is recommended to improve the
patient's interpersonal relationships

References

Abu-Akel, A. (2003). The neurochemical hypothesis of ‘theory of
mind’. Medical Hypotheses, 60(3), 382-386.

Baron-Cohen, S., Wheelwright, S., Hill, J., Raste, Y., & Plumb, L
(2001). The “Reading the Mind in the Eyes” test revised ver-
sion: A study with normal adults, and adults with Asperger
syndrome or high-functioning autism. Journal of Child Psychol-
ogy and Psychiatry, 42(2), 241-251.

Baron-Cohen, S. (2002). The extreme male brain theory of autism.
Trends in Cognitive Sciences, 6(6), 248-254.

Bodden, M. E., Mollenhauer, B., Trenkwalder, C., Cabanel, N.,
Eggert, K. M., & Unger, M. M., et al. (2010). Affective and cog-
nitive theory of mind in patients with parkinson’s disease. Par-
kinsonism & Related Disorders, 16(7), 466-470.

Bora, E.,, Vahip, S, Gonul, A., Akdeniz, F., Alkan, M., Ogut, M.,
& Eryavuz, A. (2005). Evidence for theory of mind deficits in
euthymic patients with bipolar disorder. Acta Psychiatrica Scan-
dinavica, 112(2), 110-116.

Brothers, L., & Ring, B. (1992). A neuroethological framework for
the representation of minds. Journal of Cognitive Neuroscience,
4(2),107-118.

Briine, M. (2003). Social cognition and behaviour in schizophre-
nia. In M. Briine, H. Ribbert & W. Schiefenhével (Eds.), The
Social Brain: Evolution and Pathology (pp. 277-313). Chichester,
West Sussex, UK: John Wiley and Sons

Carruthers, P. (2009). How we know our own minds: The rela-
tionship between mindreading and metacognition. Behavioral
and Brain Sciences, 32(02), 121-138.

Corcoran, R., Cahill, C.,, & Frith, C. D. (1997). The apprecia-
tion of visual jokes in people with schizophrenia: a study of
‘mentalizing’ability. Schizophrenia Research, 24(3), 319-327.

Gallagher, H., Happe, F., Brunswick, N., Fletcher, P., Frith, U., &
Frith, C. (2000). Reading the mind in cartoons and stories: an
fMRI study of ‘theory of mind'in verbal and nonverbal tasks.
Neuropsychologia, 38(1), 11-21.

Ginsburg, H. J., Ogletree, S. M., Silakowski, T. D., Bartels, R. D.,
Burk, S. L., & Turner, G. M. (2003). Young children’s theories
of mind about empathic and selfish motives. Social Behavior and
Personality: An International Journal, 31(3), 237-243.

Ibanez, A., Urquina, H., Petroni, A., Baez, S., Lopez, V., & do Nas-
cimento, M., et al. (2012). Neural processing of emotional facial
and semantic expressions in euthymic bipolar disorder (BD)




PRACTICE in
CLINICAL PSYCH®LOGY

July 2015, Volume 3, Number 3

and its association with theory of mind (ToM). PLoS Ore, 7(10),
e46877. doi: 10.1371/journal.pone.0046877.

Inoue, Y., Tonooka, Y., Yamada, K., & Kanba, S. (2004). Defi-
ciency of theory of mind in patients with remitted mood disor-
der. Journal of Affective Disorders, 82(3), 403-409. doi: 10.1016/.
jad.2004.04.004.

Kessler, R. C., Barker, P. R, Colpe, L. ]., Epstein, J. F., Gfroerer, J.
C., & Hiripi, E,, etal. (2003). Screening for serious mental illness
in the general population. Archives of General Psychiatry, 60(2),
184-189.

Lahera, G., Ruiz-Murugarren, S., Iglesias, P., Ruiz-Bennasar, C.,
Herreria, E., & Montes, ]. M., et al. (2012). Social cognition and
global functioning in bipolar disorder. The Journal of Nervous
and Mental Disease, 200(2), 135-141.

Montag, C., Ehrlich, A., Neuhaus, K., Dziobek, I, Heekeren, H.R,,
& Heinz, A, et al. (2010). Theory of mind impairments in eu-
thymic bipolar patients. Journal of Affective Disorders, 123(1-3),
264-269. doi: 10.1016/j.jad.2009.08.017.

Premack, D., & Woodruff, G. (1978). Does the chimpanzee have
a theory of mind? Behavioral and Brain Sciences, 1(04), 515-526.

Purcell, A. L., Phillips, M., & Gruber, J. (2013). In your eyes: Does
theory of mind predict impaired life functioning in bipolar
disorder? Journal of Affective Disorders, 151(3), 1113-1119. doi:
10.1016/jjad.2013.06.051.

Samamé, C., Martino, D., & Strejilevich, S. (2012). Social cognition
in euthymic bipolar disorder: systematic review and meta-ana-
lytic approach. Acta Psychiatrica Scandinavica, 125(4), 266-280.

Saym, A., Oral, N., Utku, C., Baysak, E., & Candansayar, S. (2010).
Theory of mind in obsessive-compulsive disorder: Compari-
son with healthy controls. European Psychiatry, 25(2), 116-122.

Soares, J. C., & Young, A. H. (Eds.). (2007). Bipolar disorders: basic
mechanisms and therapeutic implications. Boca Raton, USA: CRC
Press.

Thompson, J. M., Gallagher, P., Hughes, J. H., Watson, S., Gray,
J. M., Ferrier, I. N., & Young, A. H. (2005). Neurocognitive im-
Ppairment in euthymic patients with bipolar affective disorder.
The British Journal of Psychiatry, 186(1), 32-40.

Tonelli, H. A. (2009). Cognitive 'Theory of Mind' processing in
bipolar disorder. Revista Brasileira de Psiquiatria, 31(4), 369-374.

Taylor, E. H. (2006). Atlas of bipolar disorders. Boca Raton, USA:
CRC Press.

Vollm, B. A, Taylor, A. N., Richardson, P., Corcoran, R,, Stirling,
J., & McKie, S., et al. (2006). Neuronal correlates of theory of
mind and empathy: a functional magnetic resonance imaging
study in a nonverbal task. Neuroimage, 29(1), 90-98.

Wiener, D., Andrzejewska, M., Bodnar, A., & Rybakowski, J.
(2011). Zaburzenia teorii umystu oraz empatii w schizofrenii
i chorobie afektywnej dwubiegunowej. Neuropsychiatria i Neu-
ropsychologia, 6(2), 85-92.

Yatham, L. N. (2011). Bipolar Disorder. UK: Oxford University
Press.




