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ABSTRACT ARTICLE HISTORY

Most Christians in Western cultures associate God with upper space and Received 18 August 2020
devil with lower space. Measuring this spatial association captures the Accepted 15 October 2021
implicit metaphorical representations of religious concepts. Previous

studies have shown that implicit measurements of the belief in God C

: . . - onceptual metaphor
increase when people are confronted with their own mortality. Here we theory; implicit association;
investigated the effect of mortality salience on implicit metaphorical implicit religiosity; mortality
representations of religiosity. Using a repeated measurement design, we salience; terror management
found that implicit associations between God-up and devil-down theory

increase when people think about their own death, but not when they

think about a tooth treatment (control condition). The effect was

moderated by self-esteem; only people with low and medium self-

esteem were influenced by mortality salience. Our results show that

mortality salience automatically activates religious contents and their

cognitive representations that embody these abstract contents.

KEYWORDS

Watch for the devil. When there’s a God, there’s always a legion of devils. ,(Stiefvater, 2012)

Most Christian people in Western cultures associate God with upper space and devil with lower
space. Michelangelo portrayed God in his fresco The Creation of Adam as a man hovering in
space. Also, biblical texts state that “The Lord is high over all nations, and his glory is higher
than the heavens” (Coogan et al., 2010, Psalm 114:4). In contrast, the devil is associated with
lower space. The Bible portrays the devil as the angel Lucifer, “fallen from heaven” (Coogan
et al., 2010, Isaiah 14:12) who is “brought down to Sheol, to the depths of the Pit” (Coogan
et al,, 2010, Isaiah 14:15). In the end of Faust (von Goethe, 1808/1992), Margaret remarks that
Mephisto (the devil) is “rising up out from the ground” (p. 151). Associations of the devil with
lower space also appear in pop music like in Madonna’s (2015) song Devil Pray, where she stated
“the ground beneath my feet’s getting warmer — Lucifer is near.”

The systematic use of vertical space when expressing religious contents is not merely an artistic
feature but rather reflects a strategy of knowledge representation. According to the conceptual
metaphor theory (Lakoff & Johnson, 1980, 1999), verticality is a basic aspect of human life, and
is therefore co-opted for various metaphorical associations such as valence, power, numerosity,
or religious values (Hartmann et al., 2012; Meier et al., 2007b; Meier & Robinson, 2004; Schubert,
2005), This means that abstract and often not directly experienceable concepts are represented by
concrete sensory experiences (e.g., Barsalou, 2008; Cian, 2017). The target-domains of a metaphor
are the abstract concepts and the source-domains of a metaphor represent these concepts in an
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experienceable format that can be shared with other individuals by means of a common and shared
representation. These representations are implicit and result from automatic cognitive mechanisms
(e.g., Barsalou, 2008; Cian, 2017).

People make use of metaphors to represent religious concepts. A core aspect for many religions
includes the existence of one or multiple supernatural agents. These agents are often conceptualized
as humans with supernatural powers (Jong & Halberstadt, 2016). The anthropomorphization of
God represents a metaphor: The concept of human figure is used as a source-domain for the tar-
get-domain of God. The metaphorical representation of supernatural agents is central to many reli-
gions and highlights the importance of metaphors in religious belief.

Previous studies by Meier et al. (2007a) have measured the metaphorical representations of reli-
gious concepts using the association of God and the devil as target-domains for the spatial vertical-
ity as source-domain in an implicit association test (IAT). The IAT measures a person’s associative
strength between concepts and attributes by using reaction times (Greenwald et al., 1998). For this,
participants have to categorize synonyms of contrary concepts on two buttons while simultaneously
categorizing congruent or incongruent attributes with the same buttons. Based on the reaction time,
an IAT score can be calculated, reflecting the strength of a person’s association of the concepts with
the respective attributes. The stronger the score diverges from zero, the higher the respective associ-
ations of the concepts with the attributes.

Meier et al. (2007a) showed that the strength of the implicit association between supernatural
religious entities and vertical space is related to the belief in God. As such, people with a high belief
in God showed stronger associations of God and the devil with synonyms of the words “up” and
“down”. This suggests that an implicit measurement of the vertical association with God and
devil is able to capture the belief in God.

A person’s belief in the existence of a supernatural entity like God is part of the broader concept
of a person’s religious belief. Religious beliefs also include attitudes towards other religious concepts
and phenomena (Jong & Halberstadt, 2016). One of these concepts is literal immortality, which is
promised by most religions in form of an afterlife (Jackson et al., 2018). Accordingly, death is not
the end of one’s own existence, but rather a transition into another spiritual context. Different reli-
gions promise different forms of an afterlife (e.g., reincarnation, nirvana or heaven) but most of
them suggest a continued form of existence. Thus, religion provides a possibility for successfully
coping with existential concerns about one’s death (see Vail et al., 2010).

Terror Management Theory (TMT; Pyszczynski et al., 2015; Rosenblatt et al., 1989) suggests that
knowledge of one’s own death in combination with the desire for self-preservation results in inner
fear. Even though people are not always consciously aware of their own death, some situations can
elicit thoughts about mortality. Mortality salience (MS) is the result of situations that trigger
thoughts of death and consequently lead to a cascade of explicit and implicit cognitive strategies.

The dual process-model of TMT distinguishes between proximal and distal defense mechanisms
(Kosloff et al., 2019; Pyszczynski et al., 1999). Proximal mechanisms unfold immediately after MS
and aim at reducing the thought of one’s death, either by downplaying one’s vulnerability to mor-
tality, or by unconscious thought suppression. Wegner et al. (1987) showed that transient suppres-
sion of thoughts leads to a later rebound effect which leads to an increased accessibility of the
suppressed thought. This mechanism was shown numerous times in TMT studies by using the con-
cept of a heightened death thought accessibility (DTA) after MS, and meta-analysis provided evi-
dence that DTA is indeed higher following a short delay after MS (Burke et al., 2010).

Distal processes rely on bolstering the cultural anxiety buffer, consisting of cultural worldviews
and a person’s self-esteem (Pyszczynski et al., 1999). The cultural anxiety buffer helps people to pre-
serve the impression of being immortal. Being reminded about one’s own death triggers a need for
self-esteem, as well as a desire to maintain a conception of the world as a predictable, orderly and
meaningful place (Pyszczynski et al., 2015). In line with this view, several studies showed that people
strongly affirm values that are consistent with their worldview and evaluate criticism of this world-
view more negatively when reminded about mortality (e.g., Greenberg et al., 1992; Rosenblatt et al.,
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1989). This worldview defense mechanism was also shown in religious contexts. For example,
Greenberg et al. (1990) demonstrated that Christians under MS evaluated members of their own
religion more favorably than members of other religions. Additionally, people under MS had
more difficulties in misusing a crucifix as a hammer compared to a control group (Greenberg
et al., 1995).

Jong et al. (2012) found a change in religious beliefs following MS. As expected by the worldview
defense hypothesis, MS increased the believe in God for religious people and decreased the believe
in God for atheists when measured on an explicit level* However, when measured on an implicit
level by means of a single target IAT (association of the attributes “real” and “imaginary” with the

acept “religious supernatural entities”), the believe in God increases under MS not only for reli-
gious people but also for atheists (Jong et al., 2012). Fhese points towards a dissociation between
implicit and explicit religious cognition following MS. Specifically, these results suggest that an
implicit measurement captures more directly the effect of MS on automatic processes that underlie
religious cognition, rather than the explicit measurements that are prone to motivational biases in
self-report and other higher-order cognitive processes (e.g., Hofmann et al., 2005).”

The aim of this study was to further assess the effect of mortality priming on religious cognition.
Specifically, if MS increases implicit belief in God (Jong et al., 2012), then the metaphorical struc-
tures representing this belief (e.g., God is up, devil is down) should also become stronger. Moreover,
the association of God and devil with upper and lower space reflects a cultural symbol. Cultural
symbols become more important under MS (Greenberg et al., 1995) because they are part of
one’s cultural worldview and therefore also included in the cultural anxiety buffer. As such,
these symbols provide meaning and values. When confronted with one’s own mortality, these
values provide a way to cope with the resulting existential fear. Therefore, we hypothesized that
MS increases the implicit association between religious supernatural entities (God and devil) and
vertical space.

It has to be pointed out that an increase in the vertical spatial association of God and the devil
also reflects a worldview defense independent of one’s belief in God. While religious people and
atheists would disagree on the existence of both God and the devil, both would agree that, culturally,
God is represented in upper space while the devil is allocated in lower space. Thus, the vertical
alignment represents a culturally transmitted metaphor and is part of the cultural worldview
both for atheists and religious people. As MS bolsters these cultural worldviews (Greenberg
et al., 1992) the vertical spatial association is expected to increase under MS.

Apart from one’s own worldview, the cultural anxiety buffer also relies on a person’s self-esteem.
TMT defines a high self-esteem as living up to the standards of values set by the worldview (Pyszc-
zynski et al., 2015). A high self-esteem can bolster death concerns or disruptions of one’s cultural
worldview (e.g., Harmon-Jones et al., 1997; Solomon et al., 1991). People with a high self-esteem do
not show the typical worldview defense behavior induced by MS (Harmon-Jones et al., 1997). Con-
sequently, we expected that high self-esteem will reduce the effect of MS on the vertical represen-
tation of the deity.

Taken together, the implicit vertical association of God and the devil is connected to one’s belief
in God measured on an explicit level (Meier et al., 2007a). According to conceptual metaphor the-
ory, this vertical association is used to convert the abstract concept of the deity into the experience-
able concept of verticality that we can share with other people. As such, this metaphorical
understanding of the deity is part of one’s cultural worldview that is expected to get bolstered
under MS for all members of one’s culture. An exploration of people’s implicit vertical association
of religious concepts under MS hints at cognitive mechanisms that underly the connection between
implicit belief in supernatural agents and MS.

In this study, we will investigate the impact of MS on metaphorical-spatial associations. While
earlier studies showed that MS increases implicit belief in God (Jong et al., 2012), this study will
show that this effect also applies to metaphorical-spatial associations under MS and it will provide
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new evidence about the cognitive structures that represent religious concepts. In addition to this,
the role of self-esteem as moderator for the effect of MS on cognitive processes will be investigated.

Method
Participants

@Qne hundred and fifty undergraduate psychology students from the university of Bern took part in
this experiment in exchange for course credit. The sample consisted of 126 women and 24 men with
a mean age of 22.1 years (SD =4.02). 134 students participated in the main experiment (counter-
balanced for the MS and the control condition). 16 students participated in an additional follow-
up control experiment with no priming (see results). The Ethics Committee of the Faculty of
Human Sciences of the University of Bern approved the study. All participants provided informed
consent prior to the study.

Measures

Implicit association test (IAT)

The IAT measures the association between a concept and an attribute on an implicit level (Green-
wald et al., 1998). In its typical form, the IAT consists of seven different blocks (Greenwald et al.,
2003), each consisting of a two-alternative categorization task. In the first block4the initial target-
concept discriminationythe participants have to categorize different target-words into two cat-
egories by pressing either a left or a right button. For example, people have to categorize different
words like “Lord,” “Creator,” “Lucifer” or “Satan” to the categories “God” or “Devil.”

In the second block—the associated attribute discriminationthe participants have to categorize
different attributes into two categories by using the same buttons as in the previous task. For
example, participants have to categorize different words like “Top,” “High,” “Bottom” or “Low”
to the categories “Up” and “Down.”

In the third and fourth blockthe initial combined task+—the participants are asked to categorize
both target-words and attributes. As such, these blocks combine the first and the second block. Par-
ticipants are therefore presented with words like “Almighty,” “Lucifer,” “Top” or “Bottom” and they
have to categorize them into the categories “God” or “Up” with one button and “Devil” or “Down”
with the other button. The third block is used for practice and the fourth block as the main run.

The fifth block4the reversed target-concept discriminationy-repeats the first block using a
reversed key ‘assignment. Therefore, participants once again have to categorize words like
“Lord,” “Creator,” “Lucifer” or “Satan” to the categories “God” or “Devil” but now with the reversed
key assignment.

The sixth and the seventh block4the reversed combined task+combine the fifth block with the
second block. Participants are therefore presented with words like “Almighty,” “Lucifer,” “Top” or
“Bottom” and they have to categorize them into the categories “God” or “Down” with one button
and “Devil” or “Up” with the other button. The sixth block serves again for practice using the
reversed combined task and the seventh block serves as the main run.

Typically, the concepts and the attributes that are associated with the respective concept are
initially discriminated with the same button. Therefore, there is a supposed congruency between
the key assignment for the discrimination of the concept and its attributes. For example, the concept
“God” is congruent to the attribute “Up” and the concept “Devil” is congruent to the concept
“Down.” The reversed key assignment starting from the fifth block on then leads to a discrimination
task where incongruent concept-attribute associations are tested (e.g., “God”-“Down” and “Devil”-
“Up”).

Greenwald and Nosek (2001) showed that participants generally perform better on the first com-
bined task. This effect was discussed in the context of the associations-switch between the two
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combined blocks (Mierke & Klauer, 2001). In order to demonstrate that the results are not caused
by some sort of associations-switch, block orders of the IAT were counterbalanced in the present
study. Therefore, half of the participants were first presented with an IAT learning the congruent
association of God with upper space and devil with lower space and then switching to the incon-
gruent association of God with lower space and the devil with upper space. The other half of the
participants used an inverted IAT where they first learned the incongruent association of God
with lower space and the devil with upper space and then switching to the congruent association
of God with upper space and the devil with lower space (Figure 1).

The stimuli of the present IAT consisted of the German version of the words used by Meier et al.
(2007a) in their IAT. These words belong either to the target-word category God and devil or the
attributes up and down. Table 1 lists all the words used and their translations.

Mortality salience

Following Pyszczynski et al. (2003), the following instructions were used for the MS: “Please, briefly
describe the emotions that the thought of your own death arouses in you” and “Jot down, as specifi-
cally as you can, what you think will happen to you as you physically die and once you are physically
dead.” For the control group, the following instructions were used: “Please, briefly describe the
emotions that the thought of a tooth root treatment arouses in you” and “Jot down, as specifically
as you can, what you think will happen to you as you undergo a tooth root treatment.”

Self-esteem
The German version of the Rosenberg self-esteem scale (RSES) was used to measure participants’
self-esteem with 10 statements (Rosenberg, 1965; von Collani & Herzberg, 2003). Participants
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Table 1. Synonyms used for the different categories and German translations in brackets.

God Devil Up Down
Almighty [Allméchtiger] Lucifer [Lucifer] High [Hoch] Low [Tief]

Creator [Schopfer] Antichrist [Antichrist] Top [Spitze] Bottom [Boden]
Lord [Herr] Demon [Damon] Above [Uber] Below [Unter]
Deity [Gottheit] Satan [Satan] Ascend [Aufstieg] Descend [Abstieg]

evaluated these statements on a five-point Likert-scale3 (“Do not agree at all”, “Don’t agree”,
“Neither nor”, “agree”, “Completely agree”). Half of the items are reversely coded.

Affect measurement

The German positive and negative affect schedule (PANAS) was used to measure participants affect
after priming. Typically, MS effects are thought to be independent of any affective changes. There-
fore, people in the MS should differ neither in positive nor in negative affect from people in the
control condition. The PANAS can be used to measure either the momentary or dispositional posi-
tive and negative affect. For the purpose of this study, only the momentary affect was assessed. The
questionnaire consists of ten positive and ten negative emotions that were rated on a 5-point scale,
labeled with “very slightly or not at all”, “a little”
& Bluemke, 2016).

» o«

moderately”, “quite a bit” and “extremely” (Breyer

Procedure

Participants were seated in front of a computer, entered their demographic data, and conducted an
electronic version of the RSES. Next, the first session of the IAT started. Half of the participants
started with the congruent IAT blocks followed by the incongruent IAT blocks, and vice versa
for the other half of participants.

During the IAT, words were presented (Arial with a size of 25 pixels) in the middle of the screen
in green color on a black background. The words appeared as long as participants made a discrimi-
nation. Answers for the left categories were made by pressing the q-button and answers on the right
were made by pressing the p-button. The intertrial interval was 150 ms but when participants gave a
wrong answer “FALSE” was presented in red color for 1300 ms in 20 pixels size. Each word was
presented two times per block, except for the practice runs where each word was presented only
once.

Afterwards, the participants were given a sheet of paper and they answered two priming-ques-
tions. Participants were randomly assigned to the MS or tooth treatment condition. The partici-
pants could take as much time as they wanted to write the text.

When participants finished answering the questions two distraction tasks were used. This is
commonly used in TMT studies (Burke et al.,, 2010) because distal defense mechanisms start to
work only after the thought of one’s own death is out of focal awareness (Pyszczynski et al.,
1999). The first distraction task consisted of a word search puzzle, where participants had to find
up to 12 target words in a letter matrix within 3 min. The second distraction task consisted of
the PANAS questionnaire.

After the distraction tasks, the second session of the IAT was administered. Upon completion
participants were informed about the purpose of the study and thanked for their participation.

Data analysis

The IAT score was calculated for each participant, separately before and after the priming. The IAT
score was computed following the suggestion by Greenwald et al. (2003). Accordingly, data from
block 3, 4, 6 and 7 were used and trials above 10 s were eliminated. For computing the IAT
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effect, the mean reaction times were divided by its standard deviation for the congruent and the
incongruent blocks separately. The values from the congruent block were then subtracted from
the incongruent blocks. Higher values reflect a higher implicit spatial association with God and
devil.

The effect of MS on the IAT effect was assessed by means of a repeated measure analysis of var-
iance (ANOVA) with the between-subjects variable priming (MS, control) and the within-subjects
variable time (before priming, after priming). In addition, the moderating effect of RSES was
assessed. A linear mixed effect model was conducted with the fixed effects time (before priming,
after priming), RSES (mean centered), and the interaction between time and RSES as the critical
moderator term. In addition, a random intercept was introduced for participants in order to
account for the repeated measurement design. We further analyzed the moderating role of RSES
by planned simple slope tests for participants with low (=1 SD), medium (M), and high RSES
(+1 SD) (see Aiken et al., 1991).

Results

ANOVA with the between-subjects variable priming (MS, control) and the within-subjects variable
time (before priming, after priming) effect revealed no main effect of priming on the IAT, F(1,132) ,
98, p=.325, 2 =.01, (Mys=0.836, SEM =0.034; Mconror =0.789, SEM =0.034) and no main
effect of time, F(1,132) \11, p=.747, 72 <.01 (Moctore priming = 0-817, SEM = 0.027; Mafeer priming =
0.808, SEM =0.027). Most importantly, the two variables interacted, F(1,132) ,12.82, p <.001,
nf,z .09. Pairwise comparisons revealed that there was no difference in IAT effect between the
two groups before priming (Mys=0.794, SEM = 0.038; Mcontro = 0.840, SEM = 0.038; p =.394),
but the two groups differed significantly after priming (Mys=0.878, SEM = 0.039; Mcontrol =
0.738, SEM = 0.039; p = .011). As expected, there was an increase in IAT effect after MS. The IAT
effect for the two groups (MS, control) before and after the priming is shown in Figure 2(a). The

a. 1.00 b. 0.15
g |\|S
0.95 Control (Tooth Treatment) 0.10 [
0.90 0.05 l
0.85 -
|<__t 0.00
8 0.80 1 £
E g -0.05
= 075 ] 5 |
O -010
0.70 J
-0.15
0.65 -
. . . -0.20
X — t — 1 MS Tooth No
Before Priming After Priming Treatment
IAT Mesurement Priming

Figure 2. The left panel (a) shows the IAT effect before and after the priming for the mortality salience (MS) and control group
(tooth treatment). Higher scores represent a stronger association between the vertical space with God and devil. The right panel
(b) shows the change in the IAT effect from the first to the second IAT assessment with the additional no-priming control group.
Positive values show reflect a stronger association of God and devil with the vertical space during the second session while nega-
tive values reflect a weaker association during the second session. Error bars depict +/— 1 SEM.
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increase in the IAT effect in the MS group was significant, as revealed by an additional paired -test
(before priming vs. after priming), #(66) ,2.12, p=.039. In contrast to the MS group, the control
group showed a reduced IAT effect after priming, #(66) ,z3.07, p =.003.

The reduction in the IAT effect in the control group was not expected, and it is not clear whether
this reduction reflects an effect of practice, or rather a specific effect induced by the control priming
(tooth treatment to induce pain-related thoughts). In order to explore this further, we recruited
another sample (n = 16) who performed both IAT measurement with the same time delay between
the two measurements as the MS and control group but with no priming between. Participants were
asked to copy a neutral text. Participants were not instructed to generate self-related thoughts as in
the previous priming conditions. Thus, a potential change in the IAT effect in this group would
reflect an effect of practice. The change in IAT effect for the three groups is shown in Figure 2
(b). Importantly, the change in IAT effect of the additional control group with no priming is similar
to that of the original control group, suggesting that the reduction in the IAT effect in this group can
be attributed to an effect of practice.

The PANAS showed no systematic differences in positive (Myss = 2.96, SEM = 0.08; Mcontrol =
3.09, SEM =0.08; p=.829) or negative affect (Mys=1.30, SEM =0.04; Mcontrol = 1:40, SEM =
0.05; p =.209) following the MS or control text. Consequently, it is unlikely that the difference in
the IAT effect between the two groups can be attributed to affective processes.

Effect of self-esteem

" RSES scores in the MS group varied between 2.75 and 4.9 (M =3.86, SD =0.51). The IAT effect

before and after MS depending on (mean centered) RSES is shown in Figure 3. Even though the
moderator effect as such (interaction between RSES and time) was not significant, #(65) ,1.48, p

12 : Time
: |

[=== Before Priming

El After Priming

IAT Effect

0.6

075 -0.50 -025 0.00 025 050 0.75

Self Esteem (RSES)

Figure 3. |AT effect before and after MS as a function of (mean centered) self-esteem (RSES). Higher scores represent a stronger
association between the vertical space with God and the devil. Asterisks indicate significant differences before and after priming
for participants with low (K1 SD, left dotted line) and medium (central dotted line) RSES. No effect of MS was present for par-
ticipants with high RSES (right dotted line). Area around the line depicts 95% confidence interval.
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=.145, the planned simple slope tests for low (—1SD), medium (M) and high (+1 SD) confirmed the
expected pattern: There was a significant effect of MS for participants with low RSES (estimated
difference = 0.14, p=.013) and also for participants with medium RSES (estimated difference =
0.09, p =.037), but not for participants with high RSES (estimated difference = 0.03, p = .649).

Discussion

The aim of this study was to further investigate the effect of MS on implicit metaphorical-spatial
associations of God and devil. We found that MS increased the implicit association between reli-
gious supernatural entities and vertical space (God is up, devil is down). Specifically, the IAT scores
in the MS group increased for people with a lower self-esteem, whereas they decreased in a control
group that thought about a tooth treatment or in a group that had no intervention at all.

The results are in line with earlier evidence that MS automatically increases religious belief on an
implicit level (Jong et al., 2012). In addition to this, the results provide insights into the cascade of
cognitive processes triggered by MS. Specifically, the results show that the activation of the target-
concepts (God and devil) by MS automatically activates the spatial association of these concepts
(i.e., the source-concept).

Moreover, the results are in line with the conceptual metaphor theory (Lakoft & Johnson, 1980,
1999) and suggest that the spatial association is an inherent part of the concept of religious super-
natural entities. The spatial associations allow to connect the abstract concepts to the physically
experienceable world in order to facilitate its conceptual understanding and mental representation
(Barsalou, 2008; Cian, 2017; Lakoff & Johnson, 1980, 1999). God and devil are prime examples for
abstract source-concepts since they cannot be perceived through the senses, thus sensory-based
spatial metaphors might be inescapable when thinking about these concepts (DesCamp & Sweetser,
2005; Meier et al., 2007a).

The increase in the IAT effect found in this study was limited to participants with medium or low
self-esteem. We were therefore able to replicate the moderating role of self-esteem for the effect of
MS, and demonstrated, to our knowledge for the first time, such a moderating effect also for implicit
religious cognition. Our results suggest that self-esteem influences not only processes related to self-
image or explicit cognition on cultural values (e.g., Harmon-Jones et al., 1997), but also automatic
and unconscious responses elicited by MS, such as the activation of metaphorical spatial
representations.

Our finding is in line with TMT, according to which people with a high self-esteem are less con-
cerned about their own death because they are living up to the values of their cultural worldview.
People can rely on their self-perspective as valuable members of their own culture in order to deal
with their own mortality (Harmon-Jones et al., 1997). Therefore, they do not need to bolster their
worldview or religious beliefs, and no change in implicit associations of religious entities is found
before and after priming.

Participants in the control condition showed an effect of practice as their IAT score decreased for
the second session of the IAT after the intervention. Associations of God and the devil with the ver-
tical space became weaker for these people. This is likely a result of practice and participants become
faster in responding to incongruent combinations. This is supported by the results from the
additional control group with no intervention. Again, we found a decreased IAT score in the second
part, thus showing an effect of practice rather than a specific effect due to the tooth treatment con-
dition. Participants under MS showed higher IAT scores during the second session. Unlike to the
control group, MS strengthened their associations of God with upper space and the devil with lower
space and this effect was strong enough to undermine a possible effect of practice.

Meier et al. (2007a) showed that the implicit spatial association of the deity is connected to a
person’s belief in God. As such, the increased IAT effect following MS might be connected to a tem-
porary increase of the belief in God. Such an effect, at least on an explicit level, could so far only be
shown in participants who believe in God (Jong et al., 2012). Since we do not have an explicit
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measurement regarding the belief in God from our sample, we can only assume that there were
some believers that could have driven the effect, as the proportion of people who believe in God
in Switzerland is around 40-50% (Swiss Federal Statistical Office, 2019). Nevertheless, the explicit
belief in God is not a necessary precondition for an increase in implicit belief in God: Jong et al.
(2012) found an increased implicit association between supernatural religious entities and the con-
cepts of “real” (vs. “imaginary”) for atheists. Thus, it is by all means possible that MS increased
implicit belief in God, which in turn strengthened the metaphorical spatial associations used to rep-
resent these religious concepts.

Alternatively, MS could have increased the vertical association of God and the devil independent
of the implicit belief in God: While people differ in the extent to which they believe in God (Maiello,
2005; Okulicz-Kozaryn, 2010), there is a large agreement within and across different religions
regarding the vertical association of deity (Haidt & Algoe, 2004; Previc, 2006). As such, the vertical
association of God and the devil is a part of one’s own culture. A reinforcement of this cognitive
structure would therefore represent a typical worldview defense under MS instead of an increase
in implicit belief in God. In this case, people would not rely on the existence of God but on the
idea that God is up in the sky and not down in hell-independent of its existence. However, this
stands in contrast to earlier results showing a connection between the spatial association of God
and devil and one’s own belief in God (Meier et al., 2007a).

Future studies could investigate whether the stronger increased spatial association of the deity
under MS reflects a metaphorical worldview defense or an effect of an increased implicit religiosity.
The measurement of people’s belief in God could be included in future studies in order to better
understand whether changes in the strength of a person’s spatial association of the deity dissociates
from changes of a person’s belief in God under MS. A dissociation or association of people’s meta-
phorical representations of the deity and the belief in God under MS could provide more insights
into the role that metaphors play in religiosity.

Since the vertical spatial association is not exclusive for religious concepts, other factors might
have contributed to our findings. Particularly, also the concepts of valence, power and morality are
represented by means of the vertical space (Cian, 2017; Meier et al., 2007a; Meier & Robinson, 2004;
Schubert, 2005). It is possible that MS increased the dualism between good and bad, and as such also
the spatial association of God and devil. Therefore, the findings of this study lead to a range of new
questions such as whether spatial association of other concepts (e.g., morality or valence) would also
increase under MS or whether this effect is limited to the concept of deity. Indeed, the upper vertical
space might contain a special association with positive values relevant for the way humans deal with
MS. Cohen et al. (2011) showed that the fantasy of flying leads to lower DTA after MS. As human
beings are naturally bound to the ground, the idea of flying also represents the idea of overcoming
the natural forces and bodily limits that bind human existence to the ground. Thus, positive
emotional values can be associated with the upper vertical space.

In this study, we were able to show that MS increases the vertical association of God with the
upper space and the devil with the lower space and draws insights in the cognitive structure of meta-
phorical based cultural ideas that could play a role in further amplifications of religious ideas under
MS. It would be interesting to investigate cultural differences in the metaphorical representation of
the deity using verticality. Even though Meier et al. (2007a) suggest that the vertical association of
the deity is universal, its increase under MS could differ depending on the religion. Therefore,
future research on the amplification of metaphorical-based vertical associations of the deity should
address differences between different cultures and different religions.

To conclude, this study extends previous findings regarding the effect of MS on implicit religi-
osity by showing that enhancing effect of MS generalizes to implicit metaphor-based religious
associations. Thus, the effect of MS is not restricted to religious concepts alone, but it also affects
the “embodied” cognitive mechanisms related to the metaphorical representation of these concepts,
at least for participants with a medium to low self-esteem.
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Note that the original scale applied a four-point Likert scale. We increased the scale in order to increase the
individual variance. Since the focus of this study was on individual differences (e.g., correlations within the
sample) and not the comparison of the sample values to a norm, we did not consider the chance in scale
as critical. Von Collani and Herzberg could show an internal consistencies from « =.72 to a = .85 in different
samples. In this study, we found an internal consistency of a = .83.
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