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ABSTRACT
Previous studies have demonstrated the relationship between
mentalizing and religious belief. However, mentalizing can be broken
down into several components, and there are certain measures that
correspond to such components. This study aimed to examine the
relationship between mentalizing and religious belief using two
representative measures, the Empathy Quotient (EQ) and the Reading
the Mind in the Eyes test (RMET). The results of two studies with
Japanese samples showed that the EQ predicted increasing religious
belief (study 1), as expected. However, the RMET was not a significant
predictor of religious belief (studies 1 and 2). These findings suggest
that mentalizing’s mental state attribution component (i.e., matching
appropriate mental state words to facial expressions in the eye region)
is not directly connected to religious belief. However, the motivational
component (i.e., caring about what other people think and feel) is
essential for believing in supernatural agents. This study’s limitations
and directions for future studies are also discussed.
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In the last two decades, religion has been studied intensively from a cognitive and evolutionary
science perspective (e.g., Barrett, 2000; Boyer, 2003; Lang et al., 2019; Norenzayan & Gervais,
2013). For example, the cultural evolutionary theory of the origins of prosocial religions (Norenza-
yan et al., 2016) assumes that religion played an essential role in promoting large-scale cooperation
in human society—which remains one of the biggest puzzles in social and evolutionary science. In
this study, we focused on a hypothesis on which this theory is founded: the mentalizing hypothesis.

In the cultural evolutionary theory of religion (Norenzayan et al., 2016), gods are conceptualized
as powerful, morally concerned agents that monitor human behavior and deliver rewards or pun-
ishment when people meet or violate a shared behavioral standard. This theory also hypothesizes
that people believe in the existence of such unobservable, supernatural agents because of their ordi-
nal social cognition, especially mentalizing. Mentalizing, is also known as the theory of mind, is the
capacity to attribute mental states to not only living things but also non-living things (e.g., Heider &
Simmel, 1944; Premack & Woodruff, 1978). Therefore, it can be assumed that this capacity enables
people to impute human-like mental states to supernatural agents, and to have imaginary inter-
actions with those agents (e.g., The gods are angry with me and have punished me for being
rude in a shrine). Thus, this ability can cause people to believe in supernatural agents.
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In support of this hypothesis, previous studies have demonstrated that there is a link between
mentalizing and religious belief (for a review, see Gervais, 2013). For example, a cognitive neuros-
cientific study revealed that regions of the brain which are associated with mentalizing were acti-
vated during praying (Schjoedt et al., 2009) and while reporting the degree to which they agree
or disagree with statements about god (Kapogiannis et al., 2009). Questionnaire-based studies—
which assessed mentalizing using various scales (e.g., the Empathy Quotient (Baron-Cohen &
Wheelwright, 2004), the Autism-Spectrum Quotient (Baron-Cohen, Wheelwright, Skinner, et al.,
2001))—have also demonstrated the individual differences in mentalizing were associated to
increasing religious beliefs in North Americans (e.g., Norenzayan et al., 2012; Routledge et al.,
2017; Willard & Norenzayan, 2013), Europeans (e.g., Lindeman et al., 2015; Willard et al., 2019),
and East Asians (Ishii, 2017). Thus, the mentalizing hypothesis is preliminary supported.

However, though mentalizing can be broken down into several psychological components
(Apperly, 2012; Vonk & Pitzen, 2017), it is not clear which components is most relevant to religious
belief.

The Empathy Quotient (EQ; Baron-Cohen & Wheelwright, 2004) is the most widely used
measure to assess the individual differences in mentalizing, when examining the relationship
between mentalizing and religious belief. The EQ assesses the extent to which people tend to pay
attention or care about what other people think and feel; thus, it involves the motivational com-
ponent of mentalizing (Apperly, 2012; Baron-Cohen & Wheelwright, 2004). Previous studies
have mostly demonstrated the EQ was positively correlated with (Jack et al., 2016, study 6; Routle-
dge et al., 2017; Willard & Norenzayan, 2013; Willard et al., 2019) or predicted religious belief (Ishii,
2017; Lindeman et al., 2015; Norenzayan et al., 2012). However, a few studies found no positive
relationship between the EQ and religious belief (Maij et al., 2017; Vonk & Pitzen, 2017). Thus,
though the effect size should not be considered as strong, there is a definite relationship between
the EQ and religious belief.

The Reading the Mind in the Eyes test (RMET; Baron-Cohen, Wheelwright, Hill, et al., 2001) is
also widely used to assess mentalizing. However, unlike the EQ, the RMET assesses how accurately
people match mental state words (e.g., playful, upset, anticipatory) to facial expressions in the eye
region and involves a mental state attribution component (Baron-Cohen et al., 1997). Furthermore,
the RMET has been shown to be weakly correlated with the EQ (e.g., .11–.35 in Baron-Cohen et al.,
2015; .25 in Norenzayan et al., 2012), and previous studies that have examined the relationship
between the RMET and religious belief produced somewhat mixed results. For example, Norenza-
yan et al. (2012, study 4) showed that the RMET, in addition to the EQ, positively predicted reli-
gious belief. Meanwhile, more recent studies have reported the correlation between the RMET
score and religious belief to be almost zero (Jack et al., 2016, study 5; Lindeman et al., 2015) or
slightly negative (Vonk & Pitzen, 2017), however, these studies employed different measures of reli-
gious belief from that of Norenzayan et al. (2012).1

Overall, the positive association between the EQ and religious belief has been shown, while the
association between the RMET and religious belief was not established (i.e., results were not con-
sistent). These results suggest that the motivational component of mentalizing is linked more
strongly to religious belief than the mental state attribution component. This may be possible
because people who are motivated to infer others’ mental states would also tend to pay attention
to and think about supernatural agents’ mental states. Thus, these people would develop an elab-
orate representation of those agents, and also may have imaginary interactions with them. Mean-
while, the ability to judge others’ mental states accurately from the available information can
contribute less to the cognitive processing of supernatural agents (i.e., pay attention, think, and ima-
gine). Therefore, although both the components could contribute to develop belief in supernatural
agents (i.e., both were designed to capture mentalizing), it is possible that those who are motivated
to infer others’ mental states have firmer beliefs, regardless of the accuracy of the inference.

The aim of this study is to examine whether the two measures of mentalizing (EQ and RMET)
predict religious belief. If the entire ability to mentalize is linked to religious belief, then both
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measures would positively predict religious belief. Meanwhile, if the link between the motivational
component and religious belief is stronger than that of the attribution component and religious
belief, the EQ, compared to the RMET, would be a better predictor of religious belief. This study
was conducted with a Japanese sample. Previous studies in the field of the cognitive science of reli-
gion were mostly conducted in Western countries; but Japan’s religious culture differs from that of
Western countries. However, broad religious beliefs are pervasive (Hayashi, 2006; Kavanagh &
Jong, 2020), and it is possible to test the mentalizing hypothesis (Ishii, 2017). Moreover, we believe
it would be beneficial for the field of cognitive science of religion to test the hypothesis with an East
Asian or non-WEIRD (western, educated, industrialized, rich, and democratic) sample. We
assessed the religious belief using items that were used in a previous Japanese study (Ishii, 2017).
In addition, we also utilized the “belief in God” measure (Norenzayan et al., 2012), so that the
results can be directly compared with those of Norenzayan et al. (2012), which showed a positive
relationship between the RMET and religious belief.

Study 1

Method

Participants
We conducted a power analysis to determine the sample size using R (R Core Team, 2020) and the
pwr package (Champely, 2020). As we used the same dependent measure as Norenzayan et al.
(2012), and a small effect size (odds ratio = 1.39) of the RMET on religious belief was reported
therein, we likewise employed a small effect size (r = 0.10). The results of the analysis (alpha =
0.05, power = 0.80) indicated that 782 participants were needed. We planned to recruit 800 Japanese
participants through an online survey tool (Yahoo!Crowdsourcing), and successfully recruited 754
(525 male, 222 female, 7 unknown, Mage = 44.4, SDage = 8.65).

Materials and procedure
The participants answered all of the questionnaires on the web. After completing the informed con-
sent form, the participants answered an Asian version of the Reading the Mind in the Eyes test
(Adams et al., 2010). This version of the RMET is comprised of 36 photographs of the eye region
of Asians’ faces, with four emotion words; one describes the photograph correctly, while three do
not. Each participant saw one photograph with four words, together with a glossary of words, in a
trial. We used three randomly selected photographs (#1 playful, #18 decisive, #24 pensive) for prac-
tice, and used the remaining thirty-three to assess the individual differences in mentalizing. Hence,
the score of the RMET was calculated by summing the correct responses to the 33 photographs (α
= .71, M = 23.77, SD = 4.13).

Next, the participants rated their agreement with 13 items that measure individual differences
in religious belief (Ishii, 2017). This measure consisted of three scales. The first was the “apotheo-
sis of natural products” subscale, which comprises three items from the Animism Scale for Adults
(Ikeuchi, 2010); sample items include “I think gods dwell in big trees and rocks that exist in
nature,” and “I think there are ocean gods in the oceans, and mountain gods in the mountains.”
The second scale was the “belief in spirituality” subscale, which comprises six items from the
Attitudes Toward Paranormal Phenomena Scale short edition (Sakata et al., 2012). Sample
items include “I believe in gods or spirits,” and “I think punishment will follow rude behavior
toward deities.” The third scale was the belief in God measure (Norenzayan et al., 2012),
which contains four items. Sample items include “When I am in trouble, I find myself wanting
to ask God for help,” and “I just do not understand religion (reverse item).” Although the orig-
inal belief in God measure has five items, one item (“I believe in God”) was excluded because of
its similarity with an item in the belief in spirituality scale (“I believe in gods or spirits”). This
religious belief measure employed a five-point Likert scale from 1 (“strongly disagree”) to 5

RELIGION, BRAIN & BEHAVIOR 3



(“strongly agree”). The average rating for each item was calculated for each participant’s religious
belief score (α = .92, M = 3.00, SD = 0.87). We also calculated the religious belief score using only
the five items on the belief in God measure (α = .73, M = 3.07, SD = 0.81). We found the scores to
be slightly skewed (13-item score: skewness =−0.17, Kolmogorov–Smirnov test: D = 0.06,
p = .009; 5-item score: skewness =−0.04, D = 0.08, p < .001).

The participants also answered the short form of the Empathy Quotient Japanese version
(EQJ-short). The original EQ-short (Wakabayashi et al., 2006) consists of 22 items and employs
a four-point Likert scale ranging from 1 (“definitely disagree”) to 4 (“definitely agree”). We pre-
pared the EQJ-short by copying the 22 items that correspond to the original EQ-short from the
full EQ Japanese version (Wakabayashi, Baron-Cohen, & Wheelwright, 2006). Each of EQJ-short
items was scored two points if the participants strongly displayed an empathizing response
(definitely agree or definitely disagree), and one point if they slightly displayed an empathizing
response (agree or disagree). The sum of these points for each item was calculated as each partici-
pant’s EQ score (α = .90, M = 14.44, SD = 8.10).

At the end of the questionnaire, the participants answered demographic questions (i.e., age and
gender). However, we did not ask for their religious affiliations because it is well known that most
Japanese people are not religious (Hayashi, 2006; Ishii, 2017). All the items from the questionnaire
are available at https://osf.io/vd3wq/.

Data analysis
Multiple regression model was employed to examine the relationship between the two mentalizing
measures and religious belief. Age, gender, and the EQ and RMET scores were entered into the
model simultaneously as the predictor variables for the religious belief scores. This analytic strategy
was employed because: first, both the EQ and RMET were developed to measure the individual
differences in mentalizing and the variances of their scores, are to some degree, derived from a com-
mon aspect of mentalizing. Thus, if we find the correlation between the EQ and religious belief, it is
possible that this correlation is caused through the relationship between the RMET and religious
belief, and vice versa. Therefore, both measures’ scores should be entered simultaneously to com-
pare their unique effect on religious belief. Second, previous studies (e.g., Bernstein et al., 2011;
Duval et al., 2011; Ishii, 2017; Jack et al., 2016; Norenzayan et al., 2012) have suggested that demo-
graphic variables were associated with mentalizing and religious belief; that is, women and younger
adults were more likely to mentalize, and women and older people were more religious. In other
words, demographic variables could be the confounding variables when examining the relationship
between mentalizing and religious belief. Thus, age and gender should be entered in the model and
statistically controlled.

All the data and analysis codes are available at https://osf.io/vd3wq/.

Results and Discussion

We first calculated the bivariable correlation coefficients among the target variables. While the EQ
score correlated positively with the two religious belief scores (13-item score: r = .27, p < .001; 5-
item score: r = .23, p < .001), the RMET score did not (13-item score: r = .03, p = .386; 5-item
score: r = -.01, p = .842). The EQ and RMET scores were weakly correlated with one another (r
= .13, p < .001).

We then conducted a multiple regression analysis as described. In all the analyses, gender was
coded (male = 0, female = 1), and all other continuous variables were standardized. The analysis
revealed that the EQ score (β = .26, p < .001), age (β = .08, p = .036), and gender (β = .34, p < .001)
were significant predictors of the 13-item religious belief score, while the RMET scores were not
(β =−.03, p = .351). Almost the same results were shown with the religious belief score that was cal-
culated using the five items of the belief in God scale. The EQ score (β = .22, p < .001), age (β = .09, p
= .014), and gender (β = .21, p = .011) significantly predicted the 5-item religious belief score, but
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the RMET score did not reach the significance level (β =−.07, p = .081). These results are summar-
ized in Table 1.

The analysis’ results indicate that female participants and those who are older have firmer
religious beliefs, which is consistent with previous studies (e.g., Norenzayan et al., 2012). Fur-
thermore, it also suggests that the ability to accurately identify the others’ mental state was
not associated with religious belief, but the tendency to pay attention to what others feel and
think.

However, there were two concerns about these results. First, as the religious belief scores
were skewed, as mentioned in the Methods section, the normality of the residuals in the linear
regression model may be violated. That is, those results may be biased. Although the residuals
were approximately normally distributed with visual inspections of the Q-Q plots, we con-
ducted a Bayesian regression model, because in this method the violation of normality does
not affect the statistical estimation. The R 3.6.3 and the ulam function in the rethinking
package (McElreath, 2020) were utilized to conduct the analysis. We assumed that the priors
for all the parameter in the linear model (i.e., intercept and slopes) followed the standard
normal distribution (μ = 0, σ = 1) and also that the prior for the dependent variable’s SD fol-
lowed the exponential distribution with a rate of 1. We obtained the Markov Chain Monte
Carlo (MCMC) samples from single chain of 10,000 iterations with the initial 500 samples
for warm-up. This analysis successfully converged with all R-hat below 1.001 and the large
effective sample sizes (5347-11616). Finally, to quantify uncertainty in our Bayesian models,
we used the 95% highest posterior density interval (HPDI).2 Complete information (e.g.,
trace plots, post distributions for parameters, and scatter plots) is available at https://osf.io/
vd3wq/.

The mean and SDs of the posterior distributions for each parameter and their 95%HPDI are
shown in Table 1. The result indicated that gender (β = .34, 95%HPDI = [.18, .49]), and the EQ
score (β = .26, [.19, .32]) were good predictors of the 13-item religious belief score because its
range of 95%HPDI were away from 0. Although, age (β = .08, [.003, .15]) also predicted religious
belief score positively, it was weak. Finally, the association between the RMET score and religious
belief was the weakest (β =−.03, [−.11, .04]) because the range of 95%HPDI were across 0. Similar
results were shown by the analysis with 5-item religious belief score; while age (β = .09, [.02, .16]),
gender (β = .21, [.05, .37]), and the EQ score (β = .22, [.15, .30]) predicted the religious belief score,
the RMET score (β =−.07, [−.14, .01]) did not. These results were almost consistent with that of the
traditional non-Bayesian analysis reported above.

The second concern is that the RMET used in study 1 only included 33 out of the 36 photo-
graphs. While this may appear trivial, we decided to analyze additional data to confirm the relation-
ship between the RMET and religious belief in study 2.

Table 1. Results of the Linear Regression Analysis (Classical and Bayesian inference) Predicting Religious Belief based on Age,
Gender, the RMET, and the EQ in Study 1.

Classical inference Bayesian inference

β SE Lower CI Upper CI t p β 95% HPDI

13-item measure
Age .08 0.04 0.01 0.15 2.11 .036 .08 [.003, .149]
Gender .34 0.08 0.18 0.50 4.22 < .001 .34 [.177, .489]
RMET −.03 0.04 −0.11 0.04 −0.93 .351 −.03 [−.107, .037]
EQ .26 0.04 0.19 0.33 7.22 < .001 .26 [.186, .324]

5-item measure
Age .09 0.04 0.02 0.17 2.47 .014 .09 [.017, .164]
Gender .21 0.08 0.05 0.37 2.56 .011 .21 [.048, .368]
RMET −.07 0.04 −0.14 0.01 −1.75 .081 −.07 [−.135, .011]
EQ .22 0.04 0.15 0.29 6.11 < .001 .22 [.154, . 293]

Note. SE: standard error; CI: confidence interval; RMET: Reading the Mind in the Eyes Test; EQ: Empathy Quotient; HPDI: highest
posterior density interval.
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Study 2

Method

Four hundred and sixty-nine Japanese adults (317 male, 143 female, 9 unknown,Mage = 46.22, SDage

= 9.00) participated in study 2. The procedure and materials were the same as in study 1, except for
two things. First, the sample size was not determined beforehand because we utilized a sample that
participated in a separate study. We did not recruit more participants as we could still detect a smaller
effect size (r = .129) with this sample size. Second, the number of questionnaire items was reduced in
order to lighten the load of the participants—all of whom participated in two studies. We omitted the
EQJ-short and used only nine items to assess religious belief—including the “apotheosis of natural
products” scale, the belief in God measure, and two items from the “belief in spirituality” scale. How-
ever, the full version of the Asian RMET (36 photographs) was used in study 2.

Results and Discussion

We calculated the religious belief score using the nine aforementioned items (α = .85,M = 3.15, SD
= 0.80, skewness =−0.51, KStest:D = 0.10, p < .001), as well as five items from the belief in God scale
(α = .70, M = 3.13, SD = 0.80, skewness =−0.15, KStest: D = 0.08, p = .006). The RMET score (α
= .77, M=25.75, SD = 4.83) was not correlated with religious belief scores (9-item: r = .02, p
= .661, 5-item; r = .02, p = .677). Due to the slight skewness of both belief scores, we planned to con-
duct the same Bayesian regression analysis as in study 1 in addition to a normal or classical
regression analysis.

In a classical regression model with the RMET score and two demographic variables predicting
the 9-item religious belief score, the RMET score did not predict the religious belief score (β =−.02,
p = .698). However, age (β = .13, p = .008) and gender (β = .27, p = .007) were significant predictors
of religious belief, suggesting that females and elderly people have stronger religious beliefs. The
same results were obtained when the religious belief score was calculated using the five items of
the belief in God scale (the RMET score: β =−.01, p = .815, age: β = .16, p = .001, gender: β = .22,
p = .030). Similar results were obtained from the Bayesian analysis, which successfully converged
(all R-hat < 1.001, the effective sample sizes = 7910-12868). Age (β = .13, [.03, .22]) and gender
(β = .27, [.08, .47]) predicted the 9-item religious belief score, but the RMET score did not (β =
−.02, [−.11, .08]). The 5-item belief score was also predicted by age (β = .16, [.06, .25]) and gender
(β = .22, [.02, .42]), but not by the RMET score (β =−.01, [−.11, .08]). These results are summarized
in Table 2.

Overall, we found no robust relationship between the RMET and religious belief in Study 2. It
should be noted that the EQ was not measured in Study 2, thus, we cannot compare the β value of
the RMET in Study 2 with that of Study 1 directly. However, if the RMET is truly related to religious
belief, this relationship would have been detected in our studies with large sample sizes, even

Table 2. Results of the Linear Regression Analysis (Classical and Bayesian inference) Predicting Religious Belief based on Age,
Gender, and the RMET in Study 2.

Classical inference Bayesian inference
β SE Lower CI Upper CI t p β 95% HPDI

9-item measure
Age .13 0.05 0.03 0.22 2.65 .008 .13 [.032, .220]
Gender .27 0.10 0.07 0.47 2.69 .007 .27 [.079, .474]
RMET −.02 0.05 −0.11 0.08 −0.39 .698 −.02 [−.109, .077]

5-item measure
Age .16 0.05 0.07 0.26 3.39 .011 .16 [.063, .252]
Gender .22 0.10 0.02 0.42 2.18 .030 .22 [.019, .417]
RMET −.01 0.05 −0.11 0.08 −0.23 .815 −.01 [−.106, .081]

Note. SE: standard error; CI: confidence interval; RMET: Reading the Mind in the Eyes; HPDI: highest posterior density interval.
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without the EQ. Thus, although Study 2 did not yield strong evidence in support of our hypothesis,
it demonstrated that there is no correlation between the mental state attribution component of
mentalizing and religious belief.

General discussion

This study aimed to examine whether EQ and RMET predict religious belief in Japan. The results
demonstrated that EQ significantly and positively predicted religious belief scores (Study 1), while
RMET did not (Study 1, 2). In the cognitive and evolutionary science of religion, it has been argued
that religious belief or belief in supernatural agents is rooted in humans’ unique cognitive abilities,
especially the cognitive abilities that are universally possessed by people (e.g., Barrett, 2000; Noren-
zayan et al., 2016). Mentalizing has been considered as a leading candidate for such an ability (i.e.,
mentalizing hypothesis), and scholars have explored the relationship between mentalizing and reli-
gious belief. However, the mentalizing ability comprises several components—including emotional
and cognitive empathy, the ability to read signs or indicators of mental states, and the ability to
reason out others’ mental states (e.g., Apperly, 2012; Vonk & Pitzen, 2017). Thus, the exact com-
ponents of mentalizing that are closely related to religious belief should be examined.

The current study contributed to the identification of a critical component of mentalizing with
regard to religious belief. We reviewed previous studies and hypothesized that the motivation or
tendency to pay attention to and infer others’mental states could facilitate the cognitive processing
of supernatural agents (e.g., thinking about them for a long time, or imagining interactions with
them) regardless of the accuracy of such inference. Furthermore, we demonstrated that the EQ,
but not the RMET, predicted religious belief with enough powered samples. Thus, these results
not only supported the mentalizing hypothesis (Norenzayan et al., 2016), but also provided a pre-
liminary support for our component hypothesis. Similarly, Jack et al. (2016), in their study, reported
that empathic concern (i.e., “other-oriented feelings of sympathy and concern for unfortunate
others” (Davis, 1983, p. 114)) was better predictor of religious belief than the EQ. This finding is
not contradictory to our results as empathic concern can be considered a more direct measure
of the motivational component of mentalizing. This point will be discussed later.

Another contribution of this study to the cognitive and evolutionary science of religion is testing
the mentalizing hypothesis with a Japanese sample. Most of the previous studies tested the hypothesis
with a sample from Western countries, where monotheistic culture is pervasive (e.g., US: Jack et al.,
2016; Norenzayan et al., 2012; Canada: Willard & Norenzayan, 2013; Polish: Łowicki & Zajenkowski,
2017; Finnish: Lindeman et al., 2015; Czech & Slovakia: Willard & Cingl, 2017). As the concept of
gods (i.e., morally concerned agents that monitor human behavior) is observed worldwide (e.g.,
Whitehouse et al., 2019), it is necessary to demonstrate the generalizability of the mentalizing hypoth-
esis by testing it with a sample from non-Western or non-Western, educated, industrialized, rich, and
democratic (WEIRD) countries with a non-monotheistic culture. Japan fits into these criteria because
of its long tradition of polytheism (e.g., Buddhism and Shinto). As the mentalizing hypothesis has
hardly been tested with an East Asian sample, the current study, along with that of Ishii (2017),
are valuable as they are some of the early studies that examine the hypothesis in East Asia.

However, there were some limitations to this study. First, our results were correlational. Although
we hypothesized the motivational component of mentalizing affects developing religious belief via
some cognitive functioning, this study did not test the role of the cognitive functions and the causal
link between mentalizing and religious belief. It is necessary for testing our hypothesis to establish the
link between the motivational component and cognitive function. Therefore, future studies should
examine whether increasing the motivation or accuracy regarding the inference of others’ mental
states facilitates the cognitive processing of supernatural agents. Additionally, we measured only
the present state of religious belief, but not the developing process of the belief (i.e., process where
people begin to believe in supernatural agents), which our hypothesis assumed. A longitudinal
study which can explore the developmental changes in religious belief would be beneficial.
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Second, our measures of mentalizing were limited. Although we employed the EQ and RMET,
because of the continuity with previous studies, there are some alternative measures of the motiva-
tional and attribution components. For example, the empathic concern subscale of the Interperso-
nal Reactivity Index (Davis, 1983) can be used to capture the motivational component.
Additionally, Vonk and Pitzen (2017) used some measures that capture the accuracy in mentalizing
(the hinting task: Corcoran et al., 1995; the imposing memory test: Kinderman et al., 1998), besides
the RMET. It may be beneficial to utilize these measures to test our hypothesis. Moreover, the cur-
rent study heavily relied on self-report measures. We believe that future studies that focus on behav-
ioral (e.g., implicit association test: Jong et al., 2012) and physiological (e.g., Kapogiannis et al.,
2009) responses will yield promising results.

In conclusion, by testing the mentalizing hypothesis and providing preliminary evidence of the
link between the motivational component and religious belief with a Japanese sample, this study
contributes to the scientific research of religion—specifically, the exploration of the origin of reli-
gious belief (e.g., by identifying the critical component of mentalizing with regard to religious
belief). Future studies should examine in detail the mechanisms and processes by which mentalizing
promotes the acquisition of religious beliefs.

Notes

1. We should note that these studies employed different measures of religious belief. However, the core construct
that was measured in Norenzayan et al. (2012), Jack et al. (2016), and Lindeman et al. (2015) was common—
belief in supernatural agents. For example, Norenzayan et al. (2012) used belief in a personal god (e.g., “I
believe in god,” “When I am in trouble, I find myself wanting to ask god for help”). Similarly, Jack et al.
(2016) used the single item “Do you believe in the existence of either god or a universal spirit?” and Lindeman
et al. (2015) employed the Supernatural Belief Scale (Jong et al., 2013) as their measure of religious belief.
Meanwhile, Vonk and Pitzen (2017) employed various scales to measures religiosity (e.g., Religious Funda-
mentalism scale, Religious Orientation Scale, Emotionally and Socially Based Religiosity Scales, Loving and
Controlling God Scales). Although these scales mostly focus on the relationship between the respondents
and religion (e.g., how important religion/God is for respondents), they partially capture the respondents’
belief in supernatural agents, that is, respondents who do not have religious beliefs would score low. There-
fore, we considered that the results of all these studies were comparable.

2. The HPDI is “the narrowest interval containing the specified probability mass (McElreath, 2020, p. 56).”
Although the 95%HPDI was used in this article, McElreath (2020) recommends using the 89%HPDI to avoid
the risk of readers mistaking the 95% HPDI for a confidence interval (or the conventional significant test).

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by the Japan Society for the Promotion of Science [grant number: KAKENHI (17K13905,
19K14370), Scientific Research on Innovative Areas (17H06344)] and Japan Science and Technology Agency [grant
number: JST-Mirai program (20349063), and JST-CREST (16817876)].

Data accessibility statement

The datasets generated during and/or analyzed during the current study are available at the Open
Science Framework repository (https://osf.io/vd3wq/).

ORCID

Tatsunori Ishii http://orcid.org/0000-0002-8444-4455
Katsumi Watanabe http://orcid.org/0000-0003-1282-9994

8 T. ISHII AND K. WATANABE

https://osf.io/vd3wq/
http://orcid.org/0000-0002-8444-4455
http://orcid.org/0000-0003-1282-9994


References

Adams, R. B., Rule, N. O., Franklin, R. G., Wang, E., Stevenson, M. T., Yoshikawa, S.,…Ambady, N. (2010). Cross-
cultural reading the mind in the eyes: An fMRI investigation. Journal of Cognitive Neuroscience, 22(1), 97–108.
https://doi.org/10.1162/jocn.2009.21187

Apperly, I. A. (2012). What is “theory of mind”? Concepts, cognitive processes and individual differences. Quarterly
Journal of Experimental Psychology, 65(5), 825–839. https://doi.org/10.1080/17470218.2012.676055

Baron-Cohen, S., Bowen, D. C., Holt, R. J., Allison, C., Auyeung, B., Lombardo, M. V.,… Lai, M.-C. (2015). The
“reading the mind in the eyes” test: Complete absence of typical sex difference in�400 men and women with aut-
ism. PLOS ONE, 10(8), e0136521. https://doi.org/10.1371/journal.pone.0136521

Baron-Cohen, S., Jolliffe, T., Mortimore, C., & Robertson, M. (1997). Another advanced test of theory of mind:
Evidence from very high functioning adults with autism or Asperger syndrome. Journal of Child Psychology
and Psychiatry, 38(7), 813–822. https://doi.org/10.1111/j.1469-7610.1997.tb01599.x

Baron-Cohen, S., & Wheelwright, S. (2004). The empathy quotient: An investigation of adults with Asperger syn-
drome or high functioning autism, and normal sex differences. Journal of Autism and Developmental Disorders,
34(2), 163–175. https://doi.org/10.1023/B:JADD.0000022607.19833.00

Baron-Cohen, S., Wheelwright, S., Hill, J., Raste, Y., & Plumb, I. (2001). The “reading the mind in the eyes” test
revised version: A study with normal adults, and adults with asperger syndrome or high functioning autism.
Journal of Child Psychology and Psychiatry, 42(2), 241–251. https://doi.org/10.1111/1469-7610.00715

Baron-Cohen, S., Wheelwright, S., Skinner, R., Martin, J., & Clubley, E. (2001). The autism-spectrum quotient (AQ):
Evidence from asperger syndrome/high-functioning autism, males and females, scientists and mathematicians.
Journal of Autism and Developmental Disorders, 31(1), 5–17. https://doi.org/10.1023/a:1005653411471

Barrett, J. L. (2000). Exploring the natural foundations of religion. Trends in Cognitive Sciences, 4(1), 29–34. https://
doi.org/10.1016/s1364-6613(99)01419-9

Bernstein, D. M., Thornton, W. L., & Sommerville, J. A. (2011). Theory of mind through the ages: Older and middle-
aged adults exhibit more errors than do younger adults on a continuous false belief task. Experimental Aging
Research, 37(5), 481–502. https://doi.org/10.1080/0361073x.2011.619466

Boyer, P. (2003). Religious thought and behaviour as by-products of brain function. Trends in Cognitive Sciences, 7
(3), 119–124. https://doi.org/10.1016/s1364-6613(03)00031-7

Champely, S. (2020). pwr: Basic functions for power analysis (R package version 1.3-0). https://CRAN.R-project.org/
package=pwr.

Corcoran, R., Mercer, G., & Frith, C. D. (1995). Schizophrenia, symptomatology and social inference: Investigating
“theory of mind” in people with schizophrenia. Schizophrenia Research, 17(1), 5–13. https://doi.org/10.1016/0920-
9964(95)00024-g

Davis, M. H. (1983). Measuring individual differences in empathy: Evidence for a multidimensional approach.
Journal of Personality and Social Psychology, 44(1), 113–126. https://doi.org/10.1037/0022-3514.44.1.113

Duval, C., Piolino, P., Bejanin, A., Eustache, F., & Desgranges, B. (2011). Age effects on different components of the-
ory of mind. Consciousness and Cognition, 20(3), 627–642. https://doi.org/10.1016/j.concog.2010.10.025

Gervais, W. M. (2013). Perceiving minds and gods. Perspectives on Psychological Science, 8(4), 380–394. https://doi.
org/10.1177/1745691613489836

Hayashi, F. (2006). A study of religious faith and religious feelings. The Japanese Journal of Behaviormetrics, 33(1),
13–24 (in Japanese with an English abstract). https://doi.org/10.2333/jbhmk.33.13

Heider, F., & Simmel, M. (1944). An experimental study of apparent behavior. The American Journal of Psychology,
57(2), 243–259. https://doi.org/10.2307/1416950

Ikeuchi, H. (2010). Animistic thinking in adults: The memorial service for dolls as a voluntary loss. Japanese Journal
of Social Psychology, 25(3), 167–177 (in Japanese with an English abstract). https://doi.org/10.14966/jssp.
KJ00006203282

Ishii, T. (2017). Mentalizing, but not autistic traits, predicts religious belief in a sample of healthy Japanese youth.
Letters on Evolutionary Behavioral Science, 8(2), 32–35. https://doi.org/10.5178/lebs.2017.61

Jack, A. I., Friedman, J. P., Boyatzis, R. E., & Taylor, S. N. (2016). Why do you believe in God? Relationships between
religious belief, analytic thinking, mentalizing and moral concern. PLoS ONE, 11(3), e0149989. https://doi.org/10.
1371/journal.pone.0149989

Jong, J., Bluemke, M., & Halberstadt, J. (2013). Fear of death and supernatural beliefs: Developing a new supernatural
belief scale to test the relationship. European Journal of Personality, 27(5), 495–506. https://doi.org/10.1002/per.
1898

Jong, J., Halberstadt, J., & Bluemke, M. (2012). Foxhole atheism, revisited: The effects of mortality salience on explicit
and implicit religious belief. Journal of Experimental Social Psychology, 48(5), 983–989. https://doi.org/10.1016/j.
jesp.2012.03.005

Kapogiannis, D., Barbey, A. K., Su, M., Zamboni, G., Krueger, F., & Grafman, J. (2009). Cognitive and neural foun-
dations of religious belief. Proceedings of the National Academy of Sciences, 106(12), 4876–4881. https://doi.org/10.
1073/pnas.0811717106

RELIGION, BRAIN & BEHAVIOR 9

https://doi.org/10.1162/jocn.2009.21187
https://doi.org/10.1080/17470218.2012.676055
https://doi.org/10.1371/journal.pone.0136521
https://doi.org/10.1111/j.1469-7610.1997.tb01599.x
https://doi.org/10.1023/B:JADD.0000022607.19833.00
https://doi.org/10.1111/1469-7610.00715
https://doi.org/10.1023/a:1005653411471
https://doi.org/10.1016/s1364-6613(99)01419-9
https://doi.org/10.1016/s1364-6613(99)01419-9
https://doi.org/10.1080/0361073x.2011.619466
https://doi.org/10.1016/s1364-6613(03)00031-7
https://CRAN.R-project.org/package=pwr
https://CRAN.R-project.org/package=pwr
https://doi.org/10.1016/0920-9964(95)00024-g
https://doi.org/10.1016/0920-9964(95)00024-g
https://doi.org/10.1037/0022-3514.44.1.113
https://doi.org/10.1016/j.concog.2010.10.025
https://doi.org/10.1177/1745691613489836
https://doi.org/10.1177/1745691613489836
https://doi.org/10.2333/jbhmk.33.13
https://doi.org/10.2307/1416950
https://doi.org/10.14966/jssp.KJ00006203282
https://doi.org/10.14966/jssp.KJ00006203282
https://doi.org/10.5178/lebs.2017.61
https://doi.org/10.1371/journal.pone.0149989
https://doi.org/10.1371/journal.pone.0149989
https://doi.org/10.1002/per.1898
https://doi.org/10.1002/per.1898
https://doi.org/10.1016/j.jesp.2012.03.005
https://doi.org/10.1016/j.jesp.2012.03.005
https://doi.org/10.1073/pnas.0811717106
https://doi.org/10.1073/pnas.0811717106


Kavanagh, C. M., & Jong, J. (2020). Is Japan religious? Journal for the Study of Religion, Nature and Culture, 14(1),
152–180. https://doi.org/10.1558/jsrnc.39187

Kinderman, P., Dunbar, R., & Bentall, R. P. (1998). Theory-of-mind deficits and causal attributions. British Journal of
Psychology, 89(2), 191–204. https://doi.org/10.1111/j.2044-8295.1998.tb02680.x

Lang, M., Purzycki, B. G., Apicella, C. L., Atkinson, Q. D., Bolyanatz, A., Cohen, E.,…Henrich, J. (2019). Moralizing
gods, impartiality and religious parochialism across 15 societies. Proceedings of the Royal Society B, 286(1898),
20190202. https://doi.org/10.1098/rspb.2019.0202

Lindeman, M., Svedholm-Häkkinen, A. M., & Lipsanen, J. (2015). Ontological confusions but not mentalizing abil-
ities predict religious belief, paranormal belief, and belief in supernatural purpose. Cognition, 134, 63–76. https://
doi.org/10.1016/j.cognition.2014.09.008

Łowicki, P., & Zajenkowski, M. (2017). No empathy for people nor for God: The relationship between the Dark Triad,
religiosity and empathy. Personality and Individual Differences, 115, 169–173. https://doi.org/10.1016/j.paid.2016.02.
2012

Maij, D. L. R., van Harreveld, F., Gervais, W., Schrag, Y., Mohr, C., & van Elk, M. (2017). Mentalizing skills do not
differentiate believers from non-believers, but credibility enhancing displays do. PLOS ONE, 12(8), e0182764.
https://doi.org/10.1371/journal.pone.0182764

McElreath, R. (2020). Statistical rethinking: A Bayesian course with examples in R and Stan (2nd ed.). Chapman &
Hall/CRC Press.

Norenzayan, A., & Gervais, W. M. (2013). The origins of religious disbelief. Trends in Cognitive Sciences, 17(1), 20–
25. https://doi.org/10.1016/j.tics.2012.11.006

Norenzayan, A., Gervais, W. M., & Trzesniewski, K. H. (2012). Mentalizing deficits constrain belief in a personal god.
PLoS ONE, 7(5), e36880. https://doi.org/10.1371/journal.pone.0036880

Norenzayan, A., Shariff, A. F., Gervais, W. M., Willard, A. K., McNamara, R. A., Slingerland, E., & Henrich, J. (2016).
The cultural evolution of prosocial religions. Behavioral and Brain Sciences, 39, e1. https://doi.org/10.1017/
S0140525X14001356

Premack, D., & Woodruff, G. (1978). Does the chimpanzee have a theory of mind? Behavioral and Brain Sciences, 1
(4), 515–526. https://doi.org/10.1017/s0140525X00076512

R Core Team. (2020). R: A language and environment for statistical computing. R Foundation for Statistical
Computing, Vienna. https://www.R-project.org/.

Routledge, C., Roylance, C., & Abeyta, A. A. (2017). Further exploring the link between religion and existential
health: The effects of religiosity and trait differences in mentalizing on indicators of meaning in life. Journal of
Religion and Health, 56(2), 604–613. https://doi.org/10.1007/s10943-016-0274-z

Sakata, H., Kawakami, M., & Koshiro, E. (2012). Constructing attitudes towards paranormal phenomena scale
(APPle) short edition (1): Attitudes towards paranormal phenomena (29). In The 76th annual convention of
the Japanese Psychological Association (p. 238) (in Japanese).

Schjoedt, U., Stødkilde-Jørgensen, H., Geertz, A. W., & Roepstorff, A. (2009). Highly religious participants recruit
areas of social cognition in personal prayer. Social Cognitive and Affective Neuroscience, 4(2), 199–207. https://
doi.org/10.1093/scan/nsn050

Vonk, J., & Pitzen, J. (2017). Believing in other minds: Accurate mentalizing does not predict religiosity. Personality
and Individual Differences, 115(1), 70–76. https://doi.org/10.1016/j.paid.2016.06.008

Wakabayashi, A., Baron-Cohen, S., & Wheelwright, S. (2006). Individual and gender differences in empathizing and
systemizing: Measurement of individual differences by the Empathy Quotient (EQ) and the Systemizing Quotient
(SQ). The Japanese Journal of Psychology, 77(3), 271–277 (in Japanese with an English abstract). https://doi.org/10.
4992/jjpsy.77.271

Wakabayashi, A., Baron-Cohen, S., Wheelwright, S., Goldenfeld, N., Delaney, J., Fine, D.,…Weil, L. (2006).
Development of short forms of the empathy quotient (EQ-short) and the systemizing quotient (SQ-short).
Personality and Individual Differences, 41(5), 929–940. https://doi.org/10.1016/j.paid.2006.03.017

Whitehouse, H., François, P., Savage, P. E., Currie, T. E., Feeney, K. C., Cioni, E.,… Turchin, P. (2019). Complex
societies precede moralizing gods throughout world history. Nature, 568(7751), 226–229. https://doi.org/10.
1038/s41586-019-1043-4

Willard, A., Cingl, L., & Norenzayan, A. (2019). Cognitive biases and religious belief: A path model replication in the
Czech Republic and Slovakia with a focus on anthropomorphism. Social Psychological and Personality Science, 11
(1), 97–106. https://doi.org/10.1177/1948550619841629

Willard, A. K., & Cingl, L. (2017). Testing theories of secularization and religious belief in the Czech Republic
and Slovakia. Evolution and Human Behavior, 38(5), 604–615. https://doi.org/10.1016/j.evolhumbehav.2017.
01.002

Willard, A. K., & Norenzayan, A. (2013). Cognitive biases explain religious belief, paranormal belief, and belief in
life’s purpose. Cognition, 129(2), 379–391. https://doi.org/10.1016/j.cognition.2013.07.016

10 T. ISHII AND K. WATANABE

https://doi.org/10.1558/jsrnc.39187
https://doi.org/10.1111/j.2044-8295.1998.tb02680.x
https://doi.org/10.1098/rspb.2019.0202
https://doi.org/10.1016/j.cognition.2014.09.008
https://doi.org/10.1016/j.cognition.2014.09.008
https://doi.org/10.1016/j.paid.2016.02.2012
https://doi.org/10.1016/j.paid.2016.02.2012
https://doi.org/10.1371/journal.pone.0182764
https://doi.org/10.1016/j.tics.2012.11.006
https://doi.org/10.1371/journal.pone.0036880
https://doi.org/10.1017/S0140525X14001356
https://doi.org/10.1017/S0140525X14001356
https://doi.org/10.1017/s0140525X00076512
https://www.R-project.org/
https://doi.org/10.1007/s10943-016-0274-z
https://doi.org/10.1093/scan/nsn050
https://doi.org/10.1093/scan/nsn050
https://doi.org/10.1016/j.paid.2016.06.008
https://doi.org/10.4992/jjpsy.77.271
https://doi.org/10.4992/jjpsy.77.271
https://doi.org/10.1016/j.paid.2006.03.017
https://doi.org/10.1038/s41586-019-1043-4
https://doi.org/10.1038/s41586-019-1043-4
https://doi.org/10.1177/1948550619841629
https://doi.org/10.1016/j.evolhumbehav.2017.01.002
https://doi.org/10.1016/j.evolhumbehav.2017.01.002
https://doi.org/10.1016/j.cognition.2013.07.016

	Abstract
	Study 1
	Method
	Participants
	Materials and procedure
	Data analysis

	Results and Discussion

	Study 2
	Method
	Results and Discussion

	General discussion
	Notes
	Disclosure statement
	Data accessibility statement
	ORCID
	References

