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A belief in communism refers to the unquestionable trust and belief in the justness of
communism. Although former studies have discussed the political aim and social value
of communism, the cognitive neural basis of a belief in communism remains largely
unknown. In this study, we determined the behavioral and neural correlates between
a belief in communism and a theory of mind (ToM). For study 1, questionnaire scores
were measured and for study 2, regional homogeneity (ReHo) and resting-state functional
connectivity (rsFC) were used as an index for resting-state functional MRI (rs-fMRI), as
measured by the Belief in Communism Scale (BCS). The results showed that a belief in
communism is associated with higher ReHo in the left thalamus and lower ReHo in the
left medial frontal gyrus (MFG). Furthermore, the results of the rsFC analysis revealed that
strength of functional connectivity between the left thalamus and the bilateral precuneus
is negatively associated with a belief in communism. Hence, this study provides evidence
that spontaneous brain activity in multiple regions, which is associated with ToM capacity,
contributes to a belief in communism.

Keywords: belief in communism, regional homogeneity, resting state functional connectivity, theory-of-mind,
neural basis

INTRODUCTION

A belief is defined as a state of mind in which a person places trust or confidence in the existence
or justness of a person or thing, with or without supporting empirical evidence (Zalta et al.,
2008). Thus, a belief in communism refers to the trust and belief in the justness of communism.
Communism is an important political and social ideology, as it refers to the philosophical, social,
political, and economic ideology and movement to establish a communist society (Bukharin
and Preobrazhenskii, 1921); however, beyond this, communism is also a broader cultural system
(Paretskaya, 2010). A communist society is a socioeconomic order structured upon the common
ownership of the means of production and the absence of social classes, money, and the state
(Kurian and Boryczka, 2010).

A belief in communism is highly related to social relations and cooperation (Wang, 2002).
To achieve a common goal and fulfill a common need, conspecifics must be able to cooperate
and establish emotional contact (not necessarily involving physical contact), which are essential
behaviors for social animals (Proverbio et al., 2011). These social abilities have been suggested to
be correlated with theory of mind (ToM) abilities. The ToM is a social cognitive construct that
refers to the ability to make high-level inferences about the mental states of an individual as well as
those of others (i.e., thoughts, feelings, desires, and beliefs) (Premack and Woodruft, 1978). Such
ToM abilities are fundamental to human social function (Elliott et al., 2006). Former studies have
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revealed an association between the development of ToM
abilities and social cognition at the behavioral level. Hughes
and Leekam (2004) suggested a strong association between the
development of ToM abilities and social interactions among
children, including how and with whom they interact. Astington
and Jenkins (1995) suggested that capacity of an individual
for social understanding, social interaction, and some aspects
of language are related to their ToM abilities. Therefore, we
hypothesized that a belief in communism and ToM are correlated
at the behavioral level because they share a similar social
cognitive function.

Similarly, at the neural level, most previous neuroimaging
studies have revealed that processing of social cognition is
correlated with the major functioning of the ToM brain network
(Schilbach et al., 2008). The ToM network refers to large areas
of the brain that are related to ToM brain functions, such
as the medial pre-frontal cortex, posterior cingulate cortex,
right anterior superior temporal sulcus, medial precuneus, and
posterior cingulate cortex (Kana et al., 2015). A functional
MRI (fMRI) study revealed that brain activation in the ToM
network is correlated with responses of the participants in a
public goods game involving interpersonal relationships and
cooperation (Spilakové et al., 2019). Furthermore, Lissek et al.
(2008) found that parts of the ToM network, such as the
pre-frontal cortex, play an important role in complex social
interactions. These social interaction skills are also key to a belief
in communism, since social cognition abilities, such as social
relations and cooperation, are necessary to achieve a common
goal and fulfill a common need (Wang, 2002; Proverbio et al,,
2011). However, since empirical evidence from neural imaging
studies is lacking, we can only indirectly hypothesize that a
belief in communism may be correlated with ToM at the neural
level. Given the fact that ToM is not a monolithic process but
composed of complex cognitive as well as affective processing
(Shamay-Tsoory et al., 2006), we assume that multiple brain
regions of the ToM network may be involved in the neural
correlates of a belief in communism.

Decades after the establishment of communism, its political
aim and social values have been well-discussed; however, to
our knowledge, no studies have systematically addressed the
psychological basis of a belief in communism. Therefore, we
designed two studies to reveal the psychological basis of a
belief in communism at the behavioral level and the neural
level. Study 1 aimed to establish an association between a belief
in communism and ToM at the behavioral level. Belief in
communism was measured using the Belief in Communism Scale
(BCS) (McFarland, 1998). In accordance with previous research
on ToM (Arous et al., 2016), ToM abilities were measured using
two different questionnaires: the Interpersonal Reactivity Index
(IRI) (Aketa, 1999) and the Questionnaire of Cognitive and
Affective Empathy (QCAE) (Reniers et al., 2011). To match the
language and cultural background of the participants, revised
versions of IRI (Zhang et al, 2010) and QCAE (Wang and
Su, 2019) were used. The IRI and the QCAE serve as two
independent indicators of ToM abilities. We predicted that a
belief in communism would be positively correlated with ToM.
Study 2 aimed to reveal an association between a belief in

communism and ToM abilities at the neural level. We measured
regional homogeneity (ReHo) across the whole brain and further
adopted the resting-state functional connectivity (rsFC) of the
resting-state fMRI (rs-fMRI) signals to investigate brain regions
and networks potentially associated with a belief in communism.
An identical measurement of the BCS from study 1 was adopted
as the behavioral measurement. We predicted that a belief in
communism would be associated with brain regions of the ToM
brain network.

STUDY 1

Materials and Methods

Participants

A total of 382 participants (316 women, 66 men) recruited
locally throughout the university campus network participated
in this study. Participants aged from 23 to 55 (M = 37.79, SD
= 6.55), and <1% of data was missing, which was handled
using mean imputation (Little and Rubin, 2002). All participants
provided written informed consent prior to participating in the
study, and all procedures were performed in accordance with the
Declaration of Helsinki.

Measures

Belief in Communism Scale. The BCS was used to assess
the degree of the belief of the participants in communism.
The BCS consists of 38 items divided into 4 dimensions:
fundamentalism (items 1-8), intrinsic (items 9-19), extrinsic
(items 20-29), and quest orientation (item 30-38) dimensions
of a belief in communism. The items consist of statements
such as: “the principles worked out by Marx and Lenin show
us the way to solve today’s problems,” and “every communist
must contribute to the development of communism in other
countries.” Participants respond to these items on a 5-point
Likert scale (1 = strongly disagree and 5 = strongly agree). To
ensure the reliability and validity of the Chinese translation
of the scale in this study, two English major specialists were
invited to translate the BCS to Chinese. After the translation, 10
students evaluated the semantic clarity, cultural appropriateness,
and grammatical aspects of each item. The translated version
was then discussed between the members of the lab, after which
the final version was established. The total score is summed
and higher scores represent a stronger belief in communism.
This measure showed adequate internal consistency in this study
(full-scale Cronbach’s a = 0.74).

Interpersonal Reactivity Index. The IRI was used to evaluate
ToM abilities. The IRI evaluates four domains related to ToM
and mentalizing: The perspective-taking (PT) scale assesses the
cognitive tendency to adopt the psychological perspective of
others in everyday life (e.g., “I sometimes try to understand
my friends better by imagining how things look from their
perspective”). The fantasy scale (FS) assesses the tendency to
imaginatively identify with the feelings and actions of fictional
characters (e.g., “I really get involved with the feelings of the
characters in a novel”). The final two scales measure emotional
reactions in response to the distress of others. The empathetic
concern (EC) scale assesses feelings of warmth, compassion,
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and concern for others in distress (e.g., “I often have tender,
concerned feelings for people less fortunate than me”), and the
personal distress (PD) scale measures self-focused feelings of
personal anxiety and discomfort in response to the misfortune
of others (e.g., “when I see someone who badly needs help in
an emergency, I go to pieces”). Participants respond to each
item using a 5-point Likert-type scale ranging from (0) “does not
describe me well” to (4) “does describe me very well.” This measure
showed adequate internal consistency in this study (full-scale
Cronbach’s a = 0.71).

Questionnaire of Cognitive and Affective Empathy. The
QCAE is an empathy measure composed of 31 items measuring
cognitive (19 items; e.g., “I am good at predicting how someone
will feel”) and affective (12 items; e.g., “I am inclined to
get nervous when others around me seem to be nervous”)
dimensions of empathy, which is also a core dimension of a
capacity for ToM. Participants rated their responses on a 4-
point Likert scale, which range from strongly agree (1) to strongly
disagree (4). We summed the item responses to create composite
scores for the total scale (Cronbach’s o = 0.81), with high scores
indicating increased levels of empathy.

Procedure

After reading and signing a brief informed consent form, the
participants were asked to complete the questionnaires, which
included the BCS, IRI, and QCAE, as well as some other unrelated
questionnaires to prevent the participants from guessing the
purpose of the study. No post-study inquiries indicated that
any of the participants suspected the actual purpose of the
study. After the questionnaires, the participants completed a brief
demographics survey, which included gender, age, and party
member status. In the politics status section, participants were
asked to indicate if they were members of the communist party.
All the questionnaires were anonymous. At the end of the study,
all participants were thanked for participating and debriefed.

Results

Correlational Analysis. Table 1 contains univariate statistics and
bivariate correlations for all study variables. The results indicated
that BCS was positively correlated with both the IRI (r = 0.17,
p < 0.001, 95% CI [0.07, 0.27]) and the QCAE (r = 0.30, p <
0.001, 95% CI [0.20, 0.39]). In addition, the IRI and the QCAE,
as individual indicators of ToM, were significantly correlated
with each other (r = 0.46, p < 0.001, 95% CI [0.38, 0.54]). We
also conducted a similar correlational analysis with gender, age,
religion, and politics status controlled as covariables. The second
analysis indicated that BCS was still positively correlated with the
IRI (r = 0.19, p < 0.001) and the QCAE (r = 0.28, p < 0.001).
Thus, the present correlative results confirmed the hypothesis
of study 1.

STUDY 2

Materials and Methods

Participants

According to a recent discussion about sample size and reliability
for correlational neuroimaging studies (Chen et al., 2018), we

TABLE 1 | Means, SDs, and correlation matrix among the variables in study 1.

Variables Mean SD 1 2 3 4 5
1. Gender - - -

2. Age 38.41 6.06 0.07 -

3.BCS 102.95 11.16 0.07 0.10 —

4. IRl 80.90 9.75 —-0.15"  —0.01 017 —

5. QCAE 87.41 10.37 0.11* 0.08 0.30™*  0.46" —

SD, standard deviation; BCS, Belief in Communism Scale; IRl, Interpersonal Reactivity
Index; QCAE, Questionnaire of Cognitive and Affective Empathy ***p < 0.001; *p < 0.01;
*p < 0.05.

recruited 50 healthy adults from a university (12 men; Mag
= 20.60 years; SDyee = 0.43). All participants were right-
handed with normal or corrected-to-normal vision. None of the
participants had a history of mental or neurological illness. This
study was approved by the Institutional Review Board of the
university. All participants provided written informed consent
before participating in the study.

Behavioral Assessments

An identical measure of the BCS from study 1 was adopted to
measure the belief of the participants in communism in study 2.
This measure also showed adequate internal consistency in this
study (full-scale Cronbach’s a = 0.79).

MRI Data Acquisition

The rs-fMRI scan was performed on a 3.0-T scanner (Siemens
Magnetom Trio, A Tim System, South China Normal University,
Guangzhou, China.) equipped with a 12-channel phased-array
head coil at the Brain Imaging Center. Resting-state scanning
consisted of 240 contiguous echo-planar imaging (EPI) images
(TR = 2,000ms; TE = 30ms; flip angle = 90°; slices = 32;
matrix = 64 x 64; FOV = 220 x 220 mm?; thickness/gap
= 3.5/0.8 mm). Simultaneously, high-resolution T1-weighted
structural images were collected using an MPRAGE sequence
(TR/TE = 1,900/2.52 ms; flip angle = 9; matrix = 256 x 256;
slice thickness = 1.0 mm; sagittal slices = 176). During resting-
state scanning, participants were instructed to remain awake with
their eyes closed and to not think about anything in particular.

Data Preprocessing

The Data Processing Assistant for rs- fMRI software (DPARSF;
http://www.restfmri.net/forum/DPARSF) (Yan and Zang, 2010)
on the MATLAB platform (MathWorks, Natick, MA, USA) was
the main toolbox used for preprocessing the functional imaging
data, following a previously established protocol (Xiang et al.,
2016):

1. The quality of the scanning image was checked for each
participant and the DICOM file format was converted to a
NIfTI file format.

2. Images from the first 10 time points were discarded to ensure
steady-state magnetization. The remaining 230 volumes were
included in the final analysis.

3. Slice timing and head motion correction were performed to
correct slice order and head motion effects, respectively.
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4. After obtaining a mean functional image for each participant,
the mean functional images were registered to the structural
images and were subsequently segmented as gray matter, white
matter, and cerebrospinal fluid.

5. Each functional image was normalized to the standard
Montreal Neurological Institute space in 3 x 3 x 3 mm?®
voxel sizes with the application of the parameters obtained
during segmentation.

6. The East Asian brain template provided by the
Statistical ~Parametric Mapping software (SPM  12);
Wellcome Department of Cognitive Neurology, London,
United Kingdom; www.filion.ucl.ac.uk/spm) was used
for normalization.

7. The linear trends were removed and the images were
temporally band-pass filtered (0.01-0.08 Hz) to reduce low-
frequency drift and high-frequency noise (Biswal et al., 1995).

Statistical Analyses

ReHo Analysis. We measured the ReHo of the time series
for a given voxel with the nearest 26 neighboring voxels in a
voxel-wise manner using Kendall’s coefficient of concordance
(KCC). The formula used to calculate the KCC has been reported
elsewhere (Zang et al, 2004). The procedures used to obtain
individual ReHo maps were implemented using DPARSF. To
obtain the ReHo Z-score map for each participant, we subtracted
the global mean ReHo and divided it by the SD. The data
were then smoothed with an 8-mm full width at half maximum
(FWHM) Gaussian kernel. Data analysis was performed using
the Data Processing and Analysis of Brain Imaging, DPABI,
v3.0, (http://rfmri.org/DPABL; Yan et al, 2016) toolbox. For
the whole-brain analyses, a correlational model was applied
using the BCS score as the variable of interest to identify
regions where ReHo was correlated with individual differences
at the level of a belief in communism after controlling for
possible confounding variables, such as age and gender. Spatial
smoothing was performed with an 8 mm FWHM Gaussian
kernel on the ReHo maps. Cluster correction using Gaussian
random-field theory was then applied to the threshold voxels
to correct for multiple comparisons (Worsley et al., 1996).
A cluster probability of p < 0.05 was considered significant
for activations.

Functional Connectivity Analysis. Furthermore, we
conducted a functional connectivity analysis to examine
whether the regions that were observed in the ReHo-behavioral
correlation analysis worked in concert with other regions as
a network that was correlated with the BCS. The regions that
were significantly correlated with the BCS in previous analyses
were used as seed regions of interest to compute functional
connectivity between the seeds and other voxels in the whole
brain. A correlation analysis was then conducted between the
specific functional connectivity strength and the BCS score
to examine whether any specific connections within these
networks were associated with the BCS. The rsFC analysis
was performed using DPABI. Before the analysis, nuisance
covariates, including white matter signals, cerebrospinal fluid
signals, global mean signals, and Friston 24 motion parameters
(Friston et al., 1996), were regressed out. First, the mean time

TABLE 2 | Descriptive statistics of the BCS scores in study 2.

Variables Mean SD Range

BCS 93.90 10.80 58-117

SD, standard deviation; BCS, Belief in Communism Scale.

TABLE 3 | Significant associations between brain regions and the BCS.

Brain region  Side BA MNI Voxel size Peak R
X y V4

Thalamus L -3 0 15 196 0.46***

MFG L 6 -15 -6 51 160 —0.49**

MNI, Montreal Neurological Institute; L, left; BA, Brodmann area; MFG, medial frontal
gyrus ***p < 0.001.

series of the seeds were calculated for each participant and
correlated with the time series of all other voxels in the gray
matter, as previously described. Second, the correlation maps
produced in this analysis were then converted to Z-maps
using Fisher’s r-to-z transformation. Last, a one-sample f-test
was conducted to identify the regions that were significantly
connected with the seeds (p < 0.01, corrected). The significant
regions were then defined as masks, and the rsFC-behavior
correlation analyses were conducted in these masks to examine
which functional connectivity strength was correlated with the
BCS score.

Results

Behavioral Data. Table 2 shows the mean, SD, and range of
the BCS. No significant gender difference in the BCS score was
observed, #(48) = 0.29, p = 0.77, Cohen’s d = 0.10, 95% CI =
[—6.19, 8.31], and no significant correlation between the BCS and
age was observed, r = —0.10, p = 0.51, 95% CI = [—0.36, 0.19].

ReHo During the Resting State. To explore the neural
correlates of a belief in communism, we correlated the BCS
scores with the ReHo value of each voxel across the whole brain.
A correlation analysis was conducted between the standardized
ReHo values and the total BCS score with age and gender as
nuisance covariates. As shown in Table 3 and Figures 1, 2, the
BCS was positively correlated with ReHo in the left thalamus
(peak = 0.46, Tcjuster = 0.55, p < 0.001) and negatively correlated
with ReHo in the left medial frontal gyrus (MFG; rpeqc = —0.49,
Teluster = —0.49, p < 0.001). No other significant relationships
were observed.

Functional Network Associated With the BCS. After
identifying the neural correlates of a dispositional belief in
communism, we further examined whether the brain regions
that had been identified in previous analyses functioned
synergistically with other regions as the neural basis of a belief
in communism. We performed a correlation analysis between
the strength of functional connectivity and the BCS score with
age and gender as nuisance covariates. The significant regions
in the ReHo-behavior correlation analysis were used as seeds
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ReHo of Thalamus

FIGURE 1 | The brain regions with significant correlations between the ReHo and the BCS (right panel). The ReHo in the left thalamus was positively correlated with
the BCS (left panel). The scatter plots depicted correlations between the ReHo in the left thalamus and individual differences in the BCS scores. Height and extent
thresholds were set at p < 0.01, corrected.

The total score of the BCS

40
-1.00 -0.80 -0.60 -0.40 -0.20 0.00

ReHo of MFG

FIGURE 2 | The brain regions with significant correlations between the ReHo and the BCS (right panel). The ReHo in the left MFG was negatively correlated with the
BCS (left panel). The scatter plots depicted correlations between ReHo in the left MFG and individual differences in the BCS scores. Height and extent thresholds were
set at p < 0.01, corrected.

in the rsFC analysis. As shown in Table4 and Figure3, we associated with the BCS (rpeaxc = —0.46, rauser = —0.51,
found that strength of functional connectivity between the left  p < 0.001). No other significant results were identified in
thalamus and the bilateral post-central gyrus was significantly  this analysis.
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Mediating Effect of rsFC Between the Left Thalamus and
the Precuneus. Following the previous analysis, we further
conducted a mediating effect analysis to investigate whether
the discovered rsFC could account for the relationship between
ReHo in the left thalamus and the BCS scores. A typical
mediation analysis was conducted using Hayes (2013) PROCESS
3.0 macro for SPSS (Model 4). The total effect of an independent
variable X on a dependent variable Y (path c) was estimated,
which included the direct effect of X on Y after controlling for
mediator M (path c,) and the indirect effect of X on Y through
M (see Figure 4). For this study, the ReHo in the left thalamus
extracted from the resulting mask was the independent variable,
the BCS score was the dependent variable, and the rsFC between
the left thalamus and the precuneus from the previous section
was the mediator. After controlling for age and gender, the
mediation analysis showed that rsFC between the left thalamus
and BCS partially mediated the association between ReHo in the
left thalamus and the BCS score [c/ = 16.04, p < 0.01, refer to
Figure 4]. The mediating effect accounted for 16% of the total

TABLE 4 | Regions for which the strength of the functional connectivity with the
thalamus was significantly associated with the BCS.

Brain regions Side BA MNI Voxel size Peak R
X y V4
Precuneus Bilateral 7 6 —-57 51 251 —0.46"*

MNI, Montreal Neurological Institute; BA, Brodmann area ***p <0.001.

effect and the rsFC between the left thalamus and BCS accounted
for 28.39% of the variance in the BCS scores (p < 0.001).

DISCUSSION

In this study, we designed two studies to investigate the
psychological basis of a belief in communism by revealing
a unique relationship with ToM. Study 1 revealed a direct,

FIGURE 4 | Mediation analysis. Path c is the total effect of ReHo in the left
thalamus on BCS scores; path ¢ is the direct effect of ReHo in the left
thalamus on BCS scores after controlling for rsFC values of the
thalamus—precuneus connection; the product of paths a and b (ab) is the
indirect effect of ReHo in the left thalamus through rsFC values of the
thalamus—precuneus connection on BCS scores. The standardized path
coefficients are displayed on the path lines. Mediation analysis suggests that
rsFC between the thalamus and the precuneus can account for the
relationship between ReHo in the left thalamus and BCS scores.

The total score of the BCS

thalamus—precuneus connection

FIGURE 3 | Clusters whose functional connectivity strengths with the left thalamus (seed) were significantly associated with the BCS (right panel). Color bars represent
R-values. The functional connectivity strength between the left thalamus and bilateral precuneus was negatively correlated with the BCS (left panel). The scatter plots
depicted correlations between functional connectivity strength and individual differences in the BCS scores. The threshold was set at p < 0.01, corrected.
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positive relationship between a belief in communism and
ToM abilities at the behavioral level. For study 2, ReHo-
behavioral correlation analyses and seed-based rsFC analyses
were conducted to investigate the neural correlates of a belief in
communism. We found that individual differences in a belief in
communism were reflected in the ReHo and rsFC. Specifically,
a belief in communism was associated with ReHo in the left
MFG and left thalamus. We further observed that strength
of functional connectivity between the left thalamus and the
bilateral precuneus was associated with individual differences
in the belief of participants in communism. Furthermore, the
exploratory mediation analysis showed that thalamus-precuneus
circuit could account for the relationship between ReHo in the
left thalamus and the BCS scores.

To achieve a common goal and fulfill a common need, which is
the main tenant of communism (Bukharin and Preobrazhenskii,
1921), a capacity for social understanding, social interaction, and
cooperation is needed (Wang, 2002). Interestingly, these abilities
are closely correlated with ToM abilities (Astington and Jenkins,
1995). In one study, Sally and Hill (2006) used a prisoner’s
dilemma paradigm and asked participants to choose from two
types of strategies: cooperate with each another for joint gain
or compete for the own gain of the individual. The results
indicated that option to cooperate was associated with higher
ToM abilities. This study findings at the behavioral level were
consistent with these studies. We concluded that ToM abilities
may be the psychological basis of a belief in communism since
people with high levels of a belief in communism also have greater
ToM abilities.

Consistent with our hypothesis for study 2, a belief in
communism was associated with the ToM brain network at the
neural level. First, ReHo in the thalamus was identified to be
positively associated with individual differences in the belief of
participants in communism. The proposition of communism
is characterized by social relations and cooperation (Wang,
2002). For example, a social study conducted in Romania has
suggested that Romanians attach more importance to social
relations and connections as a legacy of residual communism
(Gavreliuc and Ciobotd, 2013), and ToM abilities are necessary
to achieve the requirements of communist society with regard
to social cognition and social values (Hughes and Leekam,
2004). At the neural level, the thalamus has been reported
relatively less in association with the ToM network. However,
former researchers have suggested that thalamus inputs neural
signals to the temporoparietal junction (TP]) and thus indirectly
connects with the pre-frontal and temporal cortices (Decety and
Lamm, 2007), which are involved in the ToM network. Most
of the earlier experimental tasks related to ToM abilities have
not involved actual social relationships and real-life outcomes.
Thus, involvement of previously unreported areas, such as the
thalamus, may represent brain regions that are uniquely involved
in interaction, cooperation, and communication (Rilling et al,,
2004). For example, in an fMRI study conducted by Reniers et al.
(2014), the thalamus was activated during a task examining the
neural substrates of ToM, empathy, and self-other differentiation
involved in the adaptive understanding of the internal states
of people. Based on their findings, the thalamus could be a
positive indicator of ToM abilities. Thus, the positive relationship

between ReHo of the thalamus and belief in communism in this
study may reflect that higher levels of a belief in communism
are associated with greater ToM abilities. Therefore, this result
supported our main hypothesis that a belief in communism is
positively associated with greater ToM abilities, which contribute
to the characteristics of social interaction, cooperation, and
communication representative of communism.

In contrast to the thalamus, ReHo of the MFG was identified
to be negatively associated with the individual differences in
the belief of participants in communism in this study. Previous
studies have suggested that MFG is involved in the process
of the “self” (Liu et al., 2017) highlighting its involvement
during self-construal. A study conducted by Li et al. (2018),
for example, revealed that a measure of independent (vs.
interdependent) self-construal is correlated with multiple brain
regions, including the MFG. In that study, the MFG was found to
be positively correlated with a more independent self-construal,
which reversely indicates that MFG is negatively correlated
with a more interdependent self-construal. Self-construal is a
shared component of both a belief in communism and ToM.
Previous studies have suggested that communism is positively
correlated with interdependence. For example, social history
research in Russia has suggested that citizens had high collectivist
expression prior to the end of the Soviet Union when Russia was a
communist country (Skrebyte et al., 2016). Another earlier study
indicated that higher levels of interdependent self-construal are
strongly correlated with ToM (Ray et al., 2010). In summary,
ReHo in the MFG is negatively correlated with a belief in
communism, indicating a higher level of interdependent self-
construal. Furthermore, a belief in communism and ToM share
the common component of interdependent self-construal.

In the rsFC analysis, a negative correlation between the BCS
score and the strength of the functional connectivity between the
left thalamus and the bilateral precuneus was identified. Previous
studies in social neuroscience have also identified that precuneus
is associated with ToM abilities. An fMRI study conducted
by Gweon et al. (2012), which involved testing participants
on a series of ToM tasks, found that precuneus was activated
during the execution of specific tasks related to thinking about
other thoughts of people; however, the connectivity between
the thalamus and precuneus is less well-understood. Zhou
et al. (2013) have suggested that an abnormal increase in the
connectivity between the thalamus and specific brain areas, such
as the precuneus, is an indication of cognition impairment. In
that study, patients with Alzheimer’s disease were compared to
subjects with normal cognition, and a significant increase of
functional connectivity was found between the bilateral thalamus
and precuneus in the group with Alzheimer’s disease. They
concluded that this connectivity was likely a compensatory
mechanism resulting from cognition impairment. Conversely,
they suggested that decreased connectivity between the thalamus
and bilateral precuneus could indicate that both are functioning
well individually. Previous studies have suggested that both the
thalamus and precuneus are key areas related to ToM (e.g.,
Rilling et al., 2004). Furthermore, the results of the mediation
analysis in study 2 are consistent with such a conclusion.
The connectivity between the thalamus and precuneus could
partially negatively mediate the relationship between ReHo in
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the left thalamus and the BCS scores. Specifically, the lower the
functional connectivity between the thalamus and precuneus,
the stronger the relationship between the thalamus and a belief
in communism.

To conclude, this study examined whether individual
differences in the belief of participants in communism were
associated with ToM abilities. At the behavioral level, we found
a belief in communism to be significantly correlated with ToM
abilities. At the neural level, a belief in communism was linked to
core regions in the ToM network, such as the thalamus and the
MFG. Taken together, these results enhance our understanding
of the psychological basis of a belief in communism from a
multi-disciplinary perspective.

LIMITATIONS

This study has some limitations. First, only the relationship
between a belief in communism and ToM was investigated. The
relationship between ToM and other types of beliefs should
also be explored. Second, the scale used to assess a belief in
communism is not well-established; therefore, further studies
should consider formally revising the scale. Third, this study
is fundamentally correlational; therefore, a causal study of the
relationship between a belief in communism and ToM should be
conducted in the future to confirm these findings.
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