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Abstract

AIM: To characterize the two components of theory of
mind (ToM) in patients with esophageal cancer com-
bined with depression.

METHODS: Sixty-five patients with esophageal cancer
combined with depression (depressed group) and 62
normal controls (control group) were assessed us-
ing reading the mind in the eyes test, faux pas task,
verbal fluency test, digit span test and WAIS IQ test.
The depressed group was divided into two subgroups
including psychotic depressed (PD) group (32 cases)
and nonpsychotic depressed (NPD) group (33 cases).
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The clinical symptoms of patients were assessed using
Beck depression inventory version I and brief psychi-
atric reacting scale (BPRS).

RESULTS: There was a significant difference between
the depressed group and the control group on tasks
involving ToM social perceptual components (mind
reading: ¢ = 7.39, P < 0.01) and tests involving ToM
social cognitive components (faux pas questions: ¢ =
13.75, P < 0.01), respectively. A significant difference
was also found among the PD group, the NPD group
and the control group on mind reading (F = 32.98, P
< 0.01) and faux pas questions (> = 78.15, £ < 0.01),
respectively. The PD group and NPD group performed
worse than normal group controls both on mind read-
ing and faux pas questions (P < 0.05). The PD group
performed significantly worse than the NPD group on
tasks involving ToM (mind reading: F = 18.99, P <
0.01; faux pas questions: £ = 36.01, P < 0.01). In the
depressed group, there was a negative correlation be-
tween ToM performances and BPRS total score (mind
reading: » = -0.35, P < 0.01; faux pas questions: r =
-0.51, P < 0.01), and between ToM performances and
hostile suspiciousness factor score (mind reading: r
= -0.75, P < 0.01; faux pas questions: r = -0.73, P <
0.01), respectively.

CONCLUSION: The two components of ToM are both
impaired in patients with esophageal cancer combined
with depression. This indicates that there may be an
association between ToM deficits and psychotic symp-
toms in clinical depression.

© 2013 Baishideng. All rights reserved.
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Core tip: In this study, the theory of mind deficits in
patients with esophageal cancer combined with de-
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pression was investigated, and the relation between
ToM deficits and psychotic symptoms was discussed.
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INTRODUCTION

Depression exists in about 24% of patients with esopha-
geal cancer'. Tt is found that there are theory of mind
(ToM) deficits in patients with depression[w. In cognitive
neuropsychiatry, the ToM is divided into a social percep-
tual component and a social cognitive component[S‘(’], in
terms of information processing theories. In recent years,
the social cognitive impairment caused by depression and
its potential cognitive neuropsychological mechanisms
have become a research hotspot >,

It is reported that the occurrence of esophageal can-
cer combined with depression is closely related with cog-
nition in disease”. Whether the cognitive biases include
ToM deficits or not is not clear. In this study, the ToM
deficits in patients with esophageal cancer combined with
depression were investigated, and the relation between
ToM deficits and psychotic symptoms was discussed.

MATERIALS AND METHODS

Research objects

Sixty-five patients with esophageal cancer combined with
depression in Changzhou Second People’s Hospital Affil-
iated to Nanjing Medical University (Changzhou, China)
were studied from January to December in 2011. Their
beck depression inventory version II (BDI- " scores
were not less than 5. All patients had an education back-
ground of junior middle school and above. They were
right-handed and had normal eyesight and hearing. There
was no patient with a medical history of head trauma,
central nervous system disease, metastatic brain tumor,
mental illness or substance dependence. No patient had
been treated with chemotherapy.

The patients were divided into a psychotic depressed
(PD) group (32 cases) and a nonpsychotic depressed
(NPD) group (33 cases), according to whether or not
patients had psychotic symptoms [the brief psychiatric
reacting scale (BPRS)"" total score was > 35]. Psychotic
symptoms were distinguished from schizophrenia. The
ages of patients were 28-60 years, with an average age of
48.50 £ 4.53 years. They had obtained 9-16 years of edu-
cation, with an average education duration of 12.57 + 1.64
years. The average age of the NPD group and the PD
group was 45.00 * 5.02 and 46.28 £ 4.19 years, respec-
tively. The average duration of education in the NPD
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group and the PD group was 12.18 £ 1.06 and 11.37 *
1.25 years, respectively.

The control group consisted of 62 cases of college
students, physicians and people with normal physique.
They had no medical history of neurological disease,
mental illness, substance abuse, or family psychiatry. They
had an education background of junior middle school
and above. They were right-handed and had normal eye-
sight and hearing, Their ages were 27-62 years, with an
average age of 47.65 = 4.64 years. The duration of edu-
cation was 9-16 years, with an average education duration
of 11.59 + 2.01 years.

All research participants had signed informed consent
before enrolling in this study. The patients had obtained
the agreement of guardians. There was no significant dif-
ference in gender, age, or duration of education between
the depressed group and the control group (P > 0.05) or
between the PD group, the NPD group and the control
group (P > 0.05). The difference in disease course be-
tween the NPD group and the PD group was not statisti-
cally significant (# = 0.69, P > 0.05).

Reading the mind in the eyes test

The reading the mind in the eyes test reflected the social
perceptual component of ToM. It required the partici-
pants to conduct a perceptual processing of the mental
activity status of the character in the eye area, and select
one word from four alternatives which could most ac-
curately reflect the character’s mental activity status. The
gender recognition task was used as a control task, which
required the participant to recognize the gender of the
character in the eye area. It reflected the perceptual pro-
cessing of general social cues. Five min of learning of
alternative vocabulary annotations was performed before
test. One score was obtained for each correct answer. For
a total of 34 questions (17 male and 17 female), there was
a total score of 34 for reading the mind in the eyes test
and the gender recognition task, respectively“ml.

Faux pas task

The faux pas task (faux pas questions) belonged to the
social cognitive component of ToM. It required the
research object to plot the mental activity status of the
character in the story and judge whether or not the char-
acter had said the words which should not be said or
the embarrassing words, according to the storyline. The
understanding of general text content in story was used
as a control question. It reflected the understanding of
the story content, and comprised 20 little stories (10 faux
pas stories and 10 stories without faux pas). There were 2
faux pas questions and 2 control questions for each story.
One score was obtained for each correct answer. The to-
tal score for faux pas qu3€15tions and control questions was
T13-15]

20 and 40, respectively
Clinical evaluation and neuropsychological test

The clinical symptoms of patients were assessed using

BDI-TI and BPRS (K = 0.83). The WAIS-IQ test"?, digit
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Table 1 General data of patients with esophageal cancer combined with depression

Groups n BDI-1I score BPRS total score Anxiety depression Anergia factor Thought disturbance  Activation Hostile supiciousness
factor score score factor score factor score factor score

PDgroup 23 33.00+4.62' 43.72+7.11 14.28 +2.21" 6.13+3.14 6.34+3.35 4.99+2.36 10.31 £2.95'

NPD group 33 20.22+3.28 27.13+6.12 10.75 £ 2.69 5.12+3.46 5.91+3.29 497 +3.01 2.21+1.95

PD: Psychotic depressed; NPD: Nonpsychotic depressed. ' test, P < 0.01 vs NPD group.

Table 2 Comparisons of neuropsychological test and theory of mind test performance

Groups n 1Qscore  VFT score DST score Mind reading score Gender recognition score Faux pas questions score Control questions score
Depressed group 65 103.12+5.18 32.11+ 2.38' 13.02 +£1.08 24.12 +2.19' 30.11 +£1.02 15.02 +1.63' 37.25 +0.68
PD group 32 103.42+3.58 30.02+2.16> 1268 +1.02  22.89 +2.07*° 30.12 £0.99 1316 £ 1.71%° 37.31+0.71
NPD group 33 103.77 £4.30 34.21+£2.08 13.79+1.01 25.38 +2.32* 30.22 £ 0.95 15.82 +1.13% 37.52 £ 0.62
Control group 62 104.11+£3.22 35.05+2.01 13.88+0.98 27.89 +2.05 30.57 +1.01 19.92 £1.01 37.51 £ 0.65

't test, P < 0.01 vs NPD group; *Bonferroni test or Mann-Whitney U test, P < 0.05 vs control group; 3t test, P < 0.01 or 0.05 vs NPD group. VFT: Verbal flu-

ency test; DST: Digit span test; PD: Psychotic depressed; NPD: Nonpsychotic depressed.

span test (DST)"" and verbal fluency test (VET)"™ were
conducted on all research objects. The DST included the
recitation and inverted recitation of digits. The total score
was expressed as the sum of two recitation scores. The
VFT required the participant to say as many names as
possible of vegetables, fruits and animals. One score was
obtained for each correct answer. There was no score for
duplicated names.

Statistical analysis

Statistical analysis was performed using SPSS 13.0 sta-
tistical software. The y” test, independent samples  test,
single factor analysis of variance (using Bonferroni cor-
rection for multiple comparisons) and Kruskal-Wallis test
(using Mann-Whitney U test for multiple comparisons)
were used to compare data according to the different
types of variables. In the depressed group, the analysis
of covariance was conducted on ToM performance using
the BDI-II scote as a covatiant, and the partial correla-
tion analysis was conducted between ToM performance
and BPRS total score, and between ToM performance
and other factor scores, respectively.

RESULTS

Comparisons of general data

There was no significant difference in 1Q score between
the depressed group and the control group (r = 0.52, P
> (0.05). It was the same with I1Q score among the NPD
group, PD group and control group (F'= 0.12, P > 0.05).
The BDI-TI score (# = 6.77, P < 0.01), BPRS score (# =
6.78, P < 0.01), anxiety-depression factor score (# = 3.56,
P < 0.01) and hostile suspicion factor score (# = 10.95,
P < 0.01) in the PD group were significantly higher than
those in the NPD group. The differences in other factors
scores were not significant between the two groups (P >
0.05). Results were shown in Table 1.
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Comparisons of neuropsychological test performance
As shown in Table 2, the VFT score in the depressed
group was significantly lower than that in the control
group (¢ = 4.34, P < 0.01), but there was no significant
difference in DST score between the two groups (= 0.75,
P > 0.05). The differences in VFT score among the NPD
group, PD group and control group were statistically
significant (' = 15.56, P < 0.01). The VFT score in the
PD group was significantly lower than that in the control
group and the NPD group (P < 0.05), respectively, and
there was no significant difference between the NPD
group and the control group (P > 0.05).

Comparisons of ToM test performances

There was a significant difference between the depressed
group and control group on tasks involving a ToM social
perceptual component (mind reading: 7 = 7.39, P < 0.01)
and tests involving a ToM social cognitive component (faux
pas questions: # = 13.75, P < 0.01), respectively. But there
was no significant difference for the gender recognition
score and control questions score (¥ = 0.47, P > 0.05; 7 =
0.52, P > 0.05), respectively. A significant difference was
also found among PD group, NPD group and control
group on mind reading (F'= 32.98, P < 0.01) and faux pas
questions Q/Z = 78.15, P < 0.01). Results of multiple com-
parisons showed that the PD group was worse than the
NPD group and the NPD group was worse than the con-
trol group on mind reading (P < 0.05 for both). In addition,
on faux pas questions, the PD group performed worse
than the control group and the NPD group, respectively,
(Mann-Whitney U = 153.08, Z = -7.38, P < 0.05; Mann-
Whitney U = 127.95, Z = -4.26, P < 0.05), and the NPD
group performed worse than the control group (Mann-
Whitney U = 153.13, Z = -6.81, P < 0.05). In addition, the
PD group performed significantly worse than the NPD
group on tasks involving ToM (mind reading: F'= 18.99, P
< 0.01; faux pas questions: = 36.01, P < 0.01).
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Partial correlation analysis between ToM performance
and BPRS score

In the depressed group, the faux pas questions score was
positively correlated with the mind reading score (= 0.50,
P < 0.01). There was a negative correlation between ToM
performances and BPRS total score (mind reading: » =
-0.35, P < 0.01; faux pas questions: » = -0.51, P < 0.01),
and between ToM performances and hostile suspicious-
ness factor scores (mind reading: » = -0.75, P < 0.01; faux
pas questions: » = -0.73, P < 0.01), respectively. There
was no correlation between ToM performances and other
factors score related to BPRS (P > 0.05).

DISCUSSION

This study aims to investigate the components of ToM in
patients with esophageal cancer combined with depres-
sion. Results show that the depressed group performed
worse than the control group on tasks involving ToM so-
cial perceptual components and test involving ToM social
cognitive components, respectively. This suggests that
the ToM deficits exist in patients with esophageal cancer
combined with depression. These results are in accor-
dance with the studies of Inoue ¢z /" and Lee e o/, in
which ToM deficits are found in patients with depression
in ToM tests.

In this study, there are impairments in the social
perceptual component and social cognitive component
of ToM. The social perceptual component of ToM oc-
curs mainly in the right cerebral hemisphere, and the left
cerebral hemisphere is mainly responsible for the social
cognitive component[ﬁ’m. This indicates that there are
bilateral brain impairments in patients with esophageal
cancer combined with depression. These results are simi-
lar to those of the study by Rotenbergm which suggests
that depression is related not only to right hemisphere
dysfunction, but also to left hemisphere prefrontal hypo-
function. This indicates that there is a cognitive neuro-
psychology mechanism of bilateral brain impairments for
depression.

In this study, the ToM performances in the PD group
are significantly worse than those in the NPD group.
Results of partial correlation analysis show that there
was a negative correlation between ToM performances
and BPRS total score, and between ToM performances
and hostile suspiciousness factor score, respectively. This
indicates that there is a positive correlation between ToM
deficits and psychiatric symptoms in clinical depression.
Therefore, eatly detection and intervention of ToM defi-
cits and psychiatric symptoms in patients with esophageal
cancer combined with depression is helpful for reducing
the perniciousness of disease.

There is no metastatic brain tumor or chemotherapy
in these patients, which has purified the samples to a cer-
tain extent. But the remote effects of tumors on neuro-
psychiatric function can not be excluded. Therefore, the
follow up is very important for enriching and improving
the final results.
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COMMENTS

Background

Twenty-four percent of esophageal cancer patients also have depression, which
may aggravate the disease condition and affect the treatment and rehabilitation.
Previous studies suggest that there are a variety of cognitive disorders includ-
ing theory of mind (ToM) deficits in patients with depression. The occurrence of
esophageal cancer complicated with depression is closely related to cognition
on disease. Whether cognitive biases include ToM deficits is not clear.

Research frontiers

ToM deficits are social cognitive disorders. In this study, ToM deficits in esopha-
geal cancer patients complicated with depression are observed using “Reading
the Mind in the Eyes” test and Faux pas Task.

Innovations and breakthroughs

Previous studies on cognitive impairment in esophageal cancer patients com-
plicated with depression mainly focus on episodic memory impairment, execu-
tive function decline, psychomotor slowing and attention deficits, except ToM
deficits. In this study, ToM deficits in esophageal cancer patients complicated
with depression have been investigated. This contributes to prevention and
treatment of esophageal cancer with depression, and improvement of patient's
social adaptability.

Applications

Results of this study can be applied to preventing and treating esophageal
cancer with depression, and improving the rehabilitation level and social adapt-
ability of patients.

Terminology

ToM refers to the knowledge system on speculation of psychological state,
namely the cognitive system on judgment of psychological state such as belief,
intention, wish, need, motive and emotion. It is one of the most basic abilities
of an individual for adapting into society. In cognitive neuropsychiatry, ToM is
divided into a social perceptual component and social cognitive component, in
terms of information processing theory.

Peer review

This is good research. It finds ToM deficits in esophagus cancer patients
complicated with depression, and has analyzed the damage characteristics of
two subcomponents. This study is helpful for clinical assessment of cognitive
disorders in esophageal cancer patients complicated with depression, and pre-
vention and treatment of disease. In addition, it can provide new approaches for
improving the social adaptabilities of patients.
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