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Abstract

Previous research has demonstrated that death reminders influence how we perceive art. In the context of terror management
theory, this has been explained by the death-transcending quality of art to convey cultural meaning. In two studies, we examined
psychological and neurocognitive responses to naturalistic and surrealistic art when death was primed. We found that natural-
istic paintings were evaluated similarly in terms of personal reassurance in both mortality salience and control condition,
whereas surrealistic paintings were evaluated as more reassuring in the mortality salience condition than in the control condi-
tion. Using high-field functional magnetic resonance imaging in a second study, we found a similar pattern of results, showing
specific activation in the precuneus, a brain area associated with self-related operations, in all prime conditions for the viewing
of naturalistic paintings, but only in the death and disgust prime conditions when viewing surrealistic paintings. Our results
suggest motivated self-reference when viewing both naturalistic and surrealistic artworks under mortality salience. Copyright
© 2014 John Wiley & Sons, Ltd.

All over the world and throughout human history, works of art
create coherence, social reference, and personal meaning. As
shared cultural meaning is condensed and accessible over time
in works of art, visual art can be seen as a vessel of collective
continuity (Sani et al., 2007). Modern art, however, increas-
ingly mirrors content with distortions of such potentially
shared meaning. Surrealistic artworks in particular can be seen
as challenging cultural meaning and belief systems, as they go
beyond traditional ways of representing the world (Durozoi,
2002). Salvador Dalì’s painting “The Persistence of Memory,”
for example, depicts melting timepieces in a desert landscape
and—while still employing familiar objects and settings—
violates basic laws of physics and logic. On the other hand,
it encourages the observer to integrate internal fantastic and
immediate experiences into a more holistic view of reality, in
contrast to a more regulated and surface-oriented representa-
tion of meaning (Schneider, 2002). The cultural movement
of surrealism in visual art and writing has been conceptualized
as a revolution against rationality, seeking to liberate indivi-
dual perception and feeling by creating pathways into the sub-
conscious (Breton, 1924/1969). This suggests that surrealistic
art can provide meaning, however only when the observer is
motivated to engage in contemplation. One motivation that
might strongly affect observers’ engagement with art arises
from the appreciation of life’s fragility and finitude. The
present article examines psychological and neurocognitive
processing of naturalistic and surrealistic art under death

awareness. Looking at differential engagement with art pro-
viding diverse access to shared meaning should provide in-
sight into the interplay of culture, self, and threat in the
context of existential psychology.

Art, Meaning, and Death

The psychological function of visual art has previously been
highlighted by terror management theory (TMT) emphasizing
its significance in dealing with concerns of individual mortal-
ity (Landau, Sullivan, & Solomon, 2010). Being reminded of
death and dying, that is, accessibility of death-related ideation,
poses a source of existential threat and elicits the motivation to
cope with it in defending, affirming, or strengthening self-
esteem, cultural worldviews, and a meaningful conception of
reality (Burke, Martens, & Faucher, 2010; Greenberg et al.,
1990; Greenberg, Pyszczynski, & Solomon, 1986; Harmon-
Jones, Greenberg, Solomon, & Simon, 1996; Landau et al.,
2004; Lieberman, Arndt, Personius, & Cook, 2001; Solomon,
Greenberg, & Pyszczynski, 1991). These strategies build a
sense of symbolic immortality, for example, by living on in
one’s progeny or culture (Sani, Herrera, & Bowe, 2009). From
the perspective of cultural worldview defense as a way to cope
with mortality salience in particular, artworks are supposed to
alleviate death anxiety by affirming cultural ideologies in a
concrete form (Goldenberg, Pyszczynski, Johnson, Greenberg,
& Solomon, 1999; Landau et al., 2010).
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Worldview defense reactions have also been explained by al-
ternative theories. The meaning maintenance model (MMM;
Heine, Proulx, & Vohs, 2006) includes such responses to mor-
tality reminders as compensatory affirmation of meaning frame-
works (Proulx, Heine, & Vohs, 2010). The MMM suggests that
reestablishing a sense of meaning, that is, expected and shared
associations, constitutes a general strategy to maintain symbolic
unity in the face of threat.

In accordance with both the TMT and MMM reasoning re-
garding worldview defense, people with a high personal need
for structure indicated greater disliking of abstract as com-
pared with traditional art when mortality was salient (Landau,
Greenberg, Solomon, Pyszczynski, & Martens, 2006). Inter-
estingly, the more negative evaluation of abstract paintings
without obvious meaningful content under mortality salience
was attenuated when paintings were imbued with meaning
either by a title or by asking participants to relate the presented
paintings to personal experiences. This suggests that although
people are less inclined to engage with art that strays from
known representations of reality when self-continuity is
challenged, an opportunity to activate self-reference or meaning
can counter this effect.

Death as a Threat to the Self

Death reminders induce a threat to self-continuity and there-
fore elicit ego defense mechanisms (Routledge, Arndt,
Sedikides, & Wildschut, 2008). This becomes especially ap-
parent via the link between high self-esteem and better coping
with mortality salience (Greenberg, Pyszczynski, & Solomon,
1986; Greenberg et al., 1992), supporting the idea that psycho-
logical reactions to death are strongly related to a person’s
sense of self. Maintaining self-integrity in the face of threat
means making sense of discrepant or aversive information in
a way that allows the individual to experience control and
meaning (Steele, 1988). This suggests that when examining
threats to continuity and meaning, self-related processes pro-
vide an integrative frame for understanding what happens on
a more proximal psychological level.

Findings on a neurocognitive level of processing are con-
sistent with this notion. Neural correlates of processing death
reminders, that is, deactivation of the insular cortex that is part
of a neuronal network representing the “feeling self” (Craig,
2002), indicate more self-protective emotion regulation when
mortality is made salient (Han, Qin, & Ma, 2010). Presenting
cultural content via images after death-related priming,
Graupmann et al. (2013) found a specific neural activation pat-
tern including the posterior cingulate cortex and precuneus,
that is, parts of the self-related cortical midline structures
(Northoff & Bermpohl, 2004), indicating recruitment of self-
related neural resources when using culture to cope with mor-
tality salience. This suggests a general mechanism associated
with self-related operations in using cultural worldview de-
fense to overcome threat inherent in notions of mortality.

The role of self-related processes in dealing with notions of
death on the one hand and the differential findings for viewing
art under mortality salience on the other hand seem to point to
the idea that self-involvement in response to existential threat
can impact the reception of art. More specifically, this leads

us to the question of how surrealistic compared with naturalis-
tic art sustains self-integrity when considering mortality.

Art and Self-reference

Psychological perspectives on art reception emphasize the role
of understanding artworks on different experiential levels
(Berlyne, 1970). Aesthetic experience has been related to the
accessibility of the depicted content in episodic memory and
the perceived ease of cognitive mastering, that is, successful
understanding of the artwork. It has therefore been mapped
onto a continuum from more immediate to more integrated un-
derstanding and self-reference (Leder, Belke, Oeberst, &
Augustin, 2004). Modern—including surrealistic—art requires
a more integrated route because cognitive mastering of non-
naturalistic art entails more interpretation of the content.
Therefore, when understanding is not superficially accessible,
perceivers can redirect processing to the identification of self-
related aspects in the artwork (Pearson, 1987).

In accordance with these theoretical suggestions, there is
evidence that people retrieve self-relevant meaning more read-
ily from naturalistic as compared with surrealistic art in the ab-
sence of situational demands: there are neural-level differences
between the processing of surrealistic and naturalistic paint-
ings, which manifest in the precuneus (Silveira et al., 2012),
a brain region associated with episodic memory retrieval and
self-related operations (Cavanna & Trimble, 2006; Northoff
& Bermpohl, 2004). For paintings that could not be related
to a real-life context, there was lower activation in the
precuneus than for naturalistic paintings. This can be ex-
plained by surrealistic art complicating the formation and
maintenance of conceptual coherence (Pöppel, 2010), and
finding activation in the precuneus specifically points to the
importance of such coherence to the self. On the other hand,
failing to meaningfully decode a painting results in a height-
ened need for personal structure, as has been demonstrated
using surrealistic art as stimulus material (Proulx et al.,
2010), again indicating that art reception implies the formation
and maintenance of the integrity of the self in particular.

People use art to create self-relevant meaning, and, in gen-
eral, this is more immediately achieved from naturalistic as
compared with surrealistic art. However, using worldview de-
fense to cope with the notion of individual mortality suggests
that more comprehensive levels of meaning need to be sum-
moned, when death is in mind. Therefore, the more integrated
creation of self-reference that comes with viewing and
interpreting surrealistic as compared with naturalistic art might
offer a more substantial buffer to existential threat.

Can Surrealistic Art Buffer Existential Threat?

The results from the studies of Landau et al. (2006) showing
more liking of abstract art under mortality salience when of-
fered cues to cognitive mastering insinuate that there might be
a propensity of tapping into any possibility to create self-
reference, and thus maintaining self-integrity when dealing with
existential threat. To examine the way in which existential threat
in the form of mortality salience interacts with the psychological
engagement with naturalistic and surrealistic art (as opposed to
the liking of representational and non-representational art, as in
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Landau et al., 2006), we conducted two studies. Responses to
paintings were investigated on both the psychological and
neurocognitive levels, to examine both explicit and underlying
processes involved in engagement with art under threat.

We intended to explore the aspects of naturalistic and surre-
alistic art that might be used to cope with mortality salience.
We expected the effect of the art genre on the evaluation of
coping aspects in the respective works of art to interact with
the mortality salience manipulation. Consistent with previous
research (Landau et al., 2006; Silveira et al., 2012) and
theoretical accounts of the psychological reception of art (Leder
et al., 2004; Parsons, 1987), in the absence of death reminders,
we predicted a higher evaluation of naturalistic over surrealistic
art regarding self-related aspects. We also have a specific pre-
diction for surrealistic art across priming conditions, expecting
it to be associated with higher evaluation of self-related aspects
in the presence than in the absence of death reminders.

STUDY 1

Participants

Eighty-seven undergraduate students (61 women; mean age
26.24± 6.01 years) participated in the study. They were re-
cruited via mailing lists at a major German university. Partici-
pants did not receive financial reward. Psychology students
(N=33) received partial course credit.

Materials

Independent Variables

Visual stimuli. One hundred naturalistic and 100 surreal-
istic paintings had been evaluated by 25 participants in a pilot
study on a 5-point Likert scale on the dimensions valence
(1= very negative; 5 = very positive), arousal (1 = very calming;
5 = very arousing), and familiarity (1 = very unfamiliar;
5 = very familiar). Extremes (x< 2; x> 4) and pictures of high
familiarity (x>2) were excluded, leaving 32 paintings in
each of the two categories matched in all three dimensions.
Thus, valence was M=2.56 ± 0.50 for surrealistic paintings
and M=2.55±4.92 for naturalistic paintings, t(31)=0.121,
p= .905; arousal was M=3.05±0.45 for surrealistic paintings
and M=2.84±0.46 for naturalistic paintings, t(31)=1.86,
p= .072; and familiarity wasM=1.42±0.27 for surrealistic paint-
ings andM=1.46±0.29 for naturalistic paintings, t(31)=�0.58,
p= .57. Images were resized to an area of 400000pixels.

For Study 1, we chose one surrealistic painting and one nat-
uralistic painting matched in terms of valence, arousal,
luminance-related, and frequency-related parameters. The sur-
realistic painting was “Heavenly Fruits” by Vladimir Kush,
depicting a person on a free-standing ladder into a cloud bear-
ing leaves and fruits, and the naturalistic one was “Summer-
time” by Edward Hopper, depicting a woman wearing a
straw hat and summer dress in front of a building.

Mortality salience manipulation. Mortality salience was
induced by two open-ended questions with death-related con-
tent (“Please describe the emotions that the thought of your

own death arouses in you” and “Jot down what you think will
happen to you as you physically die and once you are physically
dead”). This is a very common procedure for mortality salience
induction (Rosenblatt, Greenberg, Solomon, Pyszczynski, &
Lyon, 1989). Participants in the control condition answered paral-
lel questions on dental pain.

Dependent Variables: Aspects of Personal Reference

In order to explore the capacity of naturalistic and surrealistic
paintings to buffer existential threat, we presented participants
with a list of 18 aspects that are commonly referred to as psy-
chological variables that the coping with mortality salience re-
volves around (related to the threat and threat resolution) and
that can be associated with the psychological integration of
the painting into the individual experience: tapping into the idea
of existential threat being associated with uncertainty and inse-
curity (McGregor, 2006; Pyszczynski, Greenberg, & Solomon,
1999; Schmeichel & Martens, 2005), we chose the concepts
“certainty,” “uncertainty,” “security,” “insecurity,” and “affir-
mation.” In relation to the idea that notions of mortality cause
fundamental anxiety in the individual (Greenberg et al., 1986;
Greenberg et al., 2003; Pyszczynski, Greenberg, & Solomon,
1997) and sense of a loss of personal control (Fritsche, Jonas,
& Frankhänel, 2008; Seligman, 1975), we chose the concepts
“anxiety,” “consolation,” “reassurance,” “encouragement,” and
“discouragement.” To capture the idea of meaning maintenance
as a driving force in psychological reactions tomortality salience
(Proulx & Heine, 2006), we chose the concepts “meaning,”
“clarity,” “confusion,” and “comprehension.” To represent the
idea of striving to connect with a greater collective under mortal-
ity salience (Harmon-Jones et al., 1996), we chose the concepts
of “loneliness” and “identification.” Finally, to relate to the idea
of coping with mortality directly by imbuing existence with a
sense of beauty and transcendence through the medium of art
(Landau et al., 2006), we chose the concepts “creativity” and
“inspiration.” Participants were asked to evaluate each concept
in reference to the prompt “The painting elicits a sense of
[aspect] in me” (1=not at all, 7= very much).

Procedure

The study was conducted online. Participants were randomly
assigned to conditions. After completing the demographic
measure and the writing task that constituted the mortality sa-
lience manipulation (vs. control), participants were presented
with either the naturalistic or surrealistic painting. Subjects
were instructed to look closely at the presented painting, which
was displayed for 60 seconds before they were able to continue
to the next page. Subsequently, participants evaluated the
painting on the 18 dimensions. Finally, participants were
thanked for their participation and debriefed.

Results

Preliminary Analyses

The mortality salience and dental pain conditions did not differ
significantly in the average length of responses with
M=18.06, SD=14.39 words for death and M=14.32,
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SD=12.60 words for dental pain, t(85) = 1.26, p= .21, for the
first question and M=18.70, SD=13.96 words for death and
M=14.62, SD=12.07 words for dental pain, t(85) = 1.43,
p= .16, for the second question.

We conducted an exploratory factor analysis on the 18 as-
pects of personal reference, using principal axis factoring with
direct oblimin rotation. We retained factors with eigenvalues
greater than 1 that explained at least 5% of the total variance
with the goal of explaining at least 50% of the total variance.
The exploratory factor analysis revealed four factors
explaining 64.98% of the total variance in the model (see
Table 1 for the item loadings across factors, eigenvalues, per-
cent of variance explained for each factor, cumulative variance
explained, and factor correlations). Items with a factor loading
>.5 were used to create composite scores representing each of
the four factors. The first factor was clarity and was created
from the mean of the clarity and comprehension items
(r= .65, p< .001). The second factor insecurity comprised
the items uncertainty, insecurity, loneliness, anxiety, discour-
agement, and confusion (α= .86). The third factor reassurance
comprised the items security, certainty, consolation, encour-
agement, and reassurance (α= .90), and the fourth factor inspi-
ration comprised the items creativity and inspiration (r= .88,
p< .001). The item affirmation, identification, and meaning
could not clearly be assigned to a single factor because of
low loadings overall.

Main Analyses

We conducted a 2×2×4 ANOVA with mortality salience
(mortality salience vs. dental pain) and art genre (surrealistic

vs. naturalistic) as between-subject factors and repeated mea-
sures on aspects of personal reference (insecurity, reassurance,
inspiration, and clarity) based on the factors from the exploratory
factor analysis. There was a significant main effect for aspects of
personal reference, F(3, 83) =16.52, p< .001, η2 =0.17. Single-
degree-of-freedom tests demonstrated that, overall, there were
lower levels of evaluations in terms of clarity (M=3.59,
SD=1.46) than inspiration (M=3.96, SD=1.64), F(1, 83)
=5.36, p= .02, η2 =0.06; lower levels of evaluations in terms
of insecurity (M=2.64, SD=1.24) than inspiration, F(1, 83)
=34.50, p< .001, η2 = 0.29; and lower levels of evaluations in
terms of reassurance (M=3.38, SD=1.30) than inspiration,
F(1, 83) =17.41, p< .001, η2 =0.17. There was a significant in-
teraction between aspects of personal reference and art genre,
F(3, 83)=4.00, p= .008, η2 =0.05. This interaction indicates that
there were differences in the evaluation of art genres in terms of
personal reference only regarding the aspect of clarity, with
participants rating naturalistic paintings (M=4.01, SD=1.46)
as higher in clarity than surrealistic paintings (M=3.12
SD=1.53) on this factor, F(1, 83)= 8.50, p= .005, η2 = 0.05.
As predicted, there was a marginally significant three-way inter-
action between aspects of personal reference, art genre, andmor-
tality salience, F(3, 83)=2.54, p= .06, η2 =0.03. In examining
the underlying comparisons between genres more specifically,
a two-way interaction emerged between mortality salience and
art genre only predicting reassurance, t(83)=2.18, p= .03,
η2 = 0.03 (Table 2 and Figure 1), but not the other aspects: clar-
ity, t(83) =1.03, p= .31, η2 =0.01; insecurity, t(83)= 0.34,
p= .74, η2 =0.001; inspiration, t(83) =1.03, p= .31, η2 = 0.01.
Reassurance-related evaluations of surrealistic paintings were
higher under mortality salience than dental pain, F(1, 83)

Table 1. Item loadings, eigenvalues, percentage of variance explained, cumulative variance explained, and factor correlations, Study 1

Factor

Clarity Insecurity Reassurance Inspiration

Item
Comprehension .72 .05 .06 �.13
Clarity .70 �.04 .11 �.06
Identification .44 .05 .14 �.31
Uncertainty �.13 .80 .03 .02
Insecurity �.05 .79 �.04 �.08
Loneliness .32 .76 .03 .19
Anxiety .00 .74 �.20 �.12
Discouragement .02 .66 �.07 .06
Confusion �.42 51 .09 �.15
Security �.16 �.06 1.00 .07
Certainty �.01 �.01 .89 .06
Consolation .14 �.04 .71 �.04
Encouragement .06 .09 .59 �.36
Reassurance .29 �.12 .56 �.09
Creativity �.02 .00 �.08 �.99
Inspiration .03 �.03 .10 �.86
Affirmation .30 �.16 .13 �.47
Meaning .41 .19 .16 �.43

Eigenvalue 6.16 3.27 1.24 1.03
Percent of variance explained 34.24 18.14 5.91 5.69
Cumulative percent of variance explained 34.24 52.38 59.29 64.98
Factor correlations
Clarity 1.00
Insecurity �.10 1.00
Reassurance .36 �.21 1.00
Inspiration �.32 �.07 �.44 1.00
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=6.74, p= .01, η2 =0.01; however, no differences emerged for
naturalistic paintings, F(1, 83)=0.23, p= .64, η2 =0.003.

Discussion

Looking to explore the aspects of naturalistic and surrealistic art
that are used in coping with mortality salience, we presented par-
ticipants with aspects that are habitually utilized to explain the
psychological strategies people employ as they deal with notions
of death. In the current study, four factors comprising the psy-
chological integration of surrealistic and naturalistic art into indi-
vidual experience emerged from this collection. Of the four main
aspects—insecurity, reassurance, inspiration, and clarity—
employed in the evaluation of art in our study, the latter three re-
late to threat resolution, whereas the first is related directly to the
experience of threat. Interestingly, our results indicate that over-
all threat resolution plays a larger role in engaging with the art
employed in this study than notions directly related to threat.
This confirms the overall assumption of the threat reduction
qualities of art in general. The finding that perceptions of clarity
distinguish between naturalistic and surrealistic art supports our
choice of paintings to represent the two different art genres.

The interaction of the art genre with mortality salience for
the perception of reassurance in the paintings elucidates the
differential manner in which participants employed the respec-
tive painting to meet the self-needs elicited by the context. In

particular, finding that the naturalistic painting was perceived
as a resource of reassurance to similar degrees under mortality
salience and dental pain, whereas the surrealistic painting
emerges as more of a resource of reassurance under mortality
salience than in the dental pain manipulation, supports our hy-
pothesis that surrealistic art can be integrated into personal
systems of meaning when the observer is motivated by exis-
tential threat. This corresponds to the idea that—although at
first sight difficult to decode—surrealistic art offers access to
reassurance on a different level of understanding.

Finding reassurance, given the items in this factor, to be af-
fected by the interaction between art genre and mortality sa-
lience, rather than clarity, suggests a better fit of TMT as a
theoretical model accounting for the current data, than the
MMM, which would be represented by the clarity factor. In
accordance with research showing the link between coping
with mortality salience and self-related processing (Greenberg
et al., 1992), our interpretation of the results assumes that the
examined aspects have self-relevance. However, Study 1 does
not specifically test this underlying mechanism that assumes
mortality salience to be handled as a threat to the self. Findings
for lower self-related processing when viewing surrealistic
compared with naturalistic art on a neural level are consistent
with our findings for the control condition (Silveira et al.,
2012). In order to examine this increase of self-related process-
ing of surrealistic art under mortality salience, while avoiding
the pitfalls of conclusions drawn from self-report (Nisbett &
Wilson, 1977), we looked at engagement with art under mor-
tality salience at the neural level in Study 2. It could be argued
that the direct questions of how people are affected by the art
personally lead them to express coping via this route. Looking
at the immediate effect of the interaction between death aware-
ness and art perception on self-related processing should allow
a more impartial insight into coping tendencies. This approach
should enable us to test more clearly how self-reference to art
is employed in coping with notions of death.

STUDY 2

Using functional magnetic resonance imaging (fMRI), we
assessed the neural processing of naturalistic and surrealistic

Figure 1. Evaluations of surrealistic and naturalistic art on the factor
reassurance. Means and standard errors. **p< .01

Table 2. Mean scores and standard deviations for aspects of personal reference, Study 1

Surrealistic art Naturalistic art

M SD M SD

Clarity
Mortality salience 3.35 1.25 3.93 1.44
Dental pain 2.88 1.53 4.10 1.51
Insecurity
Mortality salience 2.60 .99 2.49 1.39
Dental pain 2.92 1.50 2.63 1.18
Reassurance
Mortality salience 3.84 1.18 3.23 1.21
Dental pain 2.81 1.36 3.42 1.39
Inspiration
Mortality salience 4.02 1.55 4.02 1.54
Dental pain 3.65 1.57 3.65 1.57

Note. Higher scores indicate higher relative appreciation. Scale from 1 to 7.
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artworks under mortality salience as compared with control
conditions. Here, we provided participants with the possibility
to create self-reference or not when viewing the paintings in
Study 2 by asking them whether they were affected by the
painting. We included this, on the one hand, to take into ac-
count our own theoretical assumptions regarding motivated
self-reference in viewing surrealistic art. On the other hand,
we included this to relate to the findings that personal and
meaning frames change the individual experience of non-
representational art, from the series of experiments by Landau
et al. (2006). We expected neural activation in the precuneus
and the medial prefrontal cortex (mPFC) because both have
been associated with self-referential processing as part of the
cortical midline structures (Cavanna & Trimble, 2006;
Gusnard, Akbudak, Shulman, & Raichle, 2001; Kelley et al.,
2002; Northoff & Bermpohl, 2004). The precuneus has previ-
ously been found to be sensitive for differences between surre-
alistic and naturalistic paintings (Silveira et al., 2012) and has
additionally been identified as a neural correlate of cultural
worldview defense, to be modulated by mortality salience
(Graupmann et al., 2013).

Participants

Fifteen right-handed native German speakers (eight women;
mean age 26.15± 2.27 years) with normal or corrected-to-
normal vision participated. The study was conducted in accor-
dance with the Declaration of Helsinki and approved by the
ethics committee of the medical faculty of the university.
Informed consent was provided, and participants received
financial reward.

Materials

Visual Stimuli

From the 100 naturalistic and 100 surrealistic paintings that
had been evaluated in the pilot study on valence, arousal,
and familiarity (Study 1, Materials section), 32 paintings in
each of the two art genres that matched in all three dimensions
were used in Study 2. All pictures had the same image area and
were equalized in luminance.

Priming

In the fMRI scanner, participants cannot complete the usual
mortality salience induction, as writing is not possible. We
therefore used a priming procedure. Priming—both sublimi-
nally and supraliminally—by exposure to words or scenes that
are associated with death has shown to be effective (Arndt,
Allen, & Greenberg, 2001; Arndt, Greenberg, Pyszczynski,
& Solomon, 1997; Graupmann et al., 2013). Primes consisted
of word pairs that were as follows: (1) death related; (2) dis-
gust related; or (3) neutral. We used death-related primes as
well as disgust-related primes to separate content-related from
negative affective priming effects. In a further control condi-
tion (4), no primes were presented. Words were chosen from
the Berlin Affective Word List (Võ et al., 2009). For each cat-
egory, 24 word combinations were created, similar in length
(death related: M=11.08, SD=1.47; disgust related:

M=10.63, SD=1.06; neutral: M=11.58, SD=1.77 charac-
ters). The disgust-related and death-related stimuli were
matched in negative valence (death related: M=�1.91,
SD=0.63; disgust related: M=�1.74, SD=0.22 on a 7-point
scale ranging from �3= very negative to +3= very positive).

Procedure

The study was conducted in two sessions (runs) with either
surrealistic or naturalistic paintings. Half of the participants
first viewed the run containing the surrealistic paintings and
then the run containing the naturalistic paintings. For the other
half of the participants, the order of runs was reversed. The
two art genres (naturalistic/surrealistic) and four priming con-
ditions (no prime/neutral prime/disgust-related prime/death-
related prime) resulted in eight experimental conditions. A
block design was used consisting of eight blocks per experi-
mental condition, each block comprising three different paint-
ings out of the same painting category (Figure 2). Prior to a
painting, either a prime or no prime was presented. Primes
were displayed for 200milliseconds. In non-prime conditions,
a black screen was presented instead. Subsequently, stimuli
were presented for 3500milliseconds, followed by 1000milli-
seconds of displaying a black screen with a white question
mark while participants had to evaluate their emotional in-
volvement with the painting by pressing one of two buttons
using a scanner-compatible response device (LUMItouch)
held in the participant’s right hand (the button pressed for
“yes” was to be pressed with the index finger and the button
for “no” was to be pressed with the middle finger). Subsequent
to each block, a fixation asterisk appeared on a screen for
6000milliseconds. The requested task was chosen to create a
possibility to establish personal reference or not (“Are you af-
fected by the painting?”). Prior to the scanning session, de-
tailed instructions were given, and a training sequence was
performed by each participant in order to guard against misun-
derstandings about the task.

Paintings of each art genre were subdivided into four
groups with eight paintings per group (A, B, C, and D). Also,
the participants were randomly subdivided into four groups (1,
2, 3, and 4). Paintings of Group A were presented to the partic-
ipants of the first group with primes of the first type (as de-
scribed earlier); for the participants of the second group,
these stimuli were presented with primes of the second type;
for the participants of the third group, with primes of the third
type; and for the participants of the fourth group, with primes
of the fourth type. In analogy, stimuli of Group B were pre-
sented to the participants of the first group with primes of the
second type, to the participants of the second group with
primes of the third type, and so forth. At the end, each partici-
pant was presented with all 32 paintings and all four types of
priming. The order of stimuli and blocks was pseudo-
randomized. Participants viewed the stimuli via a mirror
attached to the head-coil on an LCD screen behind the scanner
(Presentation [version 15.1]).

The study was conducted with a 3-T whole-body system
(ACHIEVA) at the University Hospital. For blood oxygen
level dependency imaging, T2*-weighted echo planar imaging
sequence was used (repetition time =3000milliseconds, echo
time=35milliseconds, flip angle = 90°, 36 axial slices, slice
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thickness = 3.5mm, no inter-slice gap, ascending acquisition,
field of view=230×230mm, matrix = 76×78, in-plane reso-
lution =3×3mm). In total, 448 functional volumes were ac-
quired per participant.

Data Processing and Analysis

We used multilevel modeling with experimental conditions,
painting evaluation (our behavioral measure), and our mea-
sures of neural activation nested within participants in SAS
version 9.3. We accounted for the binomial distribution of
the behavior measure using proc GLMMIX and the continu-
ous precuneus and mPFC dependent variables with PROC
MIXED. We specified a random intercept in all models to
account for variability in the dependent measures between
participants.

The preprocessing and statistical analyses of neuroimaging
data were performed using Statistical Parametric Mapping
software (SPM[version 8]). The first five functional volumes
of each run were discarded to avoid variable effects of blood
oxygen saturation on T1 relaxation due to instabilities of the
magnetic field. All functional images were corrected for 3D
head movement. In further preprocessing analysis, realign-
ment and transformation into a standard anatomical space
using the echo planar imaging brain template (Evans et al.,
1993) was performed. Image volumes were re-sliced to an
isotropic 3-mm resolution. Spatial smoothing was executed
to minimize noise and residual inter-participant differences in
anatomy using a Gaussian kernel of [8 8 8]mm full width at
half maximum. Each of the eight experimental conditions
(art genre × prime combinations) was modeled by a boxcar
function convolved with the canonical hemodynamic response
function. In a first step, contrast images have been calculated
for each participant for each experimental condition versus

baseline. Time series were high-pass filtered with a cutoff of
128 s to remove slow signal drifts. Autocorrelation corrections
on the time series were implemented using the default serial
correlation correction AR(1). For whole-brain fMRI data anal-
ysis, a flexible factorial design was chosen as a random effect
general linear model at a second level by using the batch edi-
tor. The individual contrast images collected at the first level
of analysis were used to specify the cells of the between-
subjects 2 (art genre) × 4 (priming) matrix. Group activation
contrasts were calculated with a family-wise error-corrected
significance level of p(FWE)< .05. A region of interest
(ROI) analyses has been conducted for the precuneus and
the mPFC using MARSeille Boîte À Région d’Intérêt soft-
ware (MarsBaR v0.42; Brett, Anton, Velabregue, & Poline,
2002). The ROIs were anatomically defined by the automatic
anatomical labeling (Tzourio-Mazoyer et al., 2002) atlas, as
implemented in the Wake Forest University Pickatlas
(Maldjian, 2007). The mPFC was specified by the frontal me-
dial orbital region. Both ROIs were defined bilaterally. The
spatial extent of ROIs was 54 344mm3 for the precuneus
and 16 184mm3 for mPFC. Parameter estimates (mean beta
values) were extracted from those regions for all of the 192
single-event trials for each participant.

Results

Behavioral Results

We began by examining the behavioral data using the multi-
level logistic analysis described in the Data Processing and
Analysis section of Study 2. We coded the behavioral re-
sponses to indicate no involvement (0) and involvement (1).
This coding scheme creates a mean that can be interpreted as
the percentage of people in a condition who responded that

Figure 2. Experimental block. “Todes-Qual”= “mortal agony.” Painting: René Magritte “le prêtre marié”
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they were affected by a painting (e.g. 0.44 would equal 44%).
There was a significant main effect for art genre, such that par-
ticipants were more affected by surrealistic (M=0.58,
SD=0.49) than naturalistic paintings (M=0.44, SD=0.50),
F(1, 2853) = 69.32, p< .001. There was also a significant main
effect for priming F(3, 2853) = 6.51, p< .001. Four underlying
focused comparisons between means emerged from this main
effect, demonstrating that people were more involved after
no primes (M=0.56, SD=0.49) than neutral primes
(M=0.51, SD=0.40; t[2853] = 2.01, p= .04) and disgust
primes (M= 0.46, SD= 0.50; t[2853] = 2.22, p = .03) and
more involved after no primes than death primes (M = .49,
SD =5.00; t[2853] =3.16, p= .002) and no primes than disgust
primes, t(2853)=4.22, p< .001. No interaction was found,
F(3, 2853)=1.26, p= .29.

Neural Correlates

Whole-brain analysis. A difference in blood oxygen level
dependency signal-dependent activation was found between
naturalistic and surrealistic paintings. A higher activation for
naturalistic paintings was found in the precuneus (peak
voxel =�2, �56, 34; t[115] =5.45; volume in voxels = 184;
Figure 3) and in the posterior part of the left middle temporal
gyrus (peak voxel =�50, �68, 18; t[115] = 5.53; volume in
voxels = 53). The inversed t-contrast did not reveal any areas
of higher activation for surrealistic paintings. For the
t-contrasts between the single priming conditions, no differ-
ences could be found.

Region of interest analysis. Because we derived our hy-
potheses for Study 2 from theory and previous research, we
had predetermined the precuneus and the mPFC, as regions
of interest. We therefore conducted anatomically defined
ROI analyses. Looking at precuneus activation, besides an
overall significant difference between art genres, F(1, 2865)
=13.51, p< .001, demonstrating less activation for surrealist
art (M=�0.01, SD=0.71) compared with naturalistic art
(M=0.08, SD=0.73), no significant main effect of priming
was found, F(3, 2865) = 0.078, p= .50. There was a significant
interaction between art genre and priming, F(3, 2865) = 2.71,
p= .04 (Figure 4). Comparisons between means revealed two
significant differences in precuneus activation for prime based
on type of art. With no prime, a significant difference emerged
between naturalistic and surrealistic art, t(2865) = 1.99, p= .05,

such that there was greater activation for naturalistic than sur-
realistic paintings. With neutral primes, the same difference
occurred, t(2865) = 4.10, p< .001. However, no differences
between paintings emerged in the disgust and death prime con-
ditions, t(2865) = 0.05, p= .59.

With mPFC activation as the dependent variable, a signifi-
cant main effect of art genre emerged F(1, 2865) = 18.02,
p< .001, demonstrating that people showed less activation in
the mPFC following surrealistic art (M=�0.20, SD=1.10)
than naturalistic art (M=0.04, SD=0.88). No main effect of
priming was present F(3, 2865) = 0.87, p= .46. A significant
interaction emerged F(3, 2865) = 3.98, p= .008. Examining
the underlying simple effects, the same patterns were present
in the mPFC as were present in the precuneus (Figure 5).
There was more precuneus activation for naturalistic art than
surrealistic art in the no prime, t(2865) = 3.27, p= .001, and
neutral prime conditions, t(2865) = 4.32, p< .001, but this dif-
ference could not be found in the disgust, t(2865) = 0.13,
p= .89, and death prime, t(2865) =0.77, p= .44, conditions.

Discussion

Examining the self-related processing that underlies the
viewing of surrealistic art under mortality salience, we looked
at engagement with art under mortality salience at the neural
level in Study 2. We are aware of the fact that fMRI data have
to be interpreted with great caution (e.g., Bao & Pöppel,
2012). We therefore propose an interpretation embedded in
conceptual considerations and previous findings.

In a general sense, this study represents a first insight into a
mortality salience effect on the processing of visual artworks
on a neural level. In accordance with previous findings

Figure 3. Higher activation for naturalistic than for surrealistic
paintings

Figure 4. Region of interest analysis of neural activation in the
precuneus. Means and standard errors. *p< .05; ***p< .001
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(Silveira et al., 2012), surrealistic paintings were processed
with less activation in the precuneus, and the left middle tem-
poral gyrus, than naturalistic paintings under two control con-
ditions (no prime and neutral prime). We find a similar pattern
also for the mPFC.

Interestingly, under mortality salience and disgust priming,
neural activation in both the precuneus and mPFC, when view-
ing surrealistic paintings, rose to the generally higher level of
activation that is observed when people are viewing naturalis-
tic paintings. This increase of activation is consistent with pre-
vious research supporting the specific impact of mortality
salience (Burke et al., 2010; Greenberg et al., 1986, 1990). Im-
portantly, however, the fact that this neural activation pattern,
which replicates the self-report pattern from Study 1, is located
in the precuneus and the mPFC is consistent with the notion
that mortality salience poses a threat that can be countered
by associating current experiences with a larger context of
meaning and self (Cavanna & Trimble, 2006; Northoff et al.,
2006). The particular role of the precuneus as being suspected
to integrate external stimuli in a self-relevant manner (Northoff
& Bermpohl, 2004) indicates a distinct recruitment of self-
resources when death is salient.

Finding this pattern also for disgust-related primes seems to
suggest that surrealistic art, as opposed to naturalistic art, is in-
tegrated into self-related processing differently under negative
priming. This insinuates that negativity in general might be as-
sociated with more inclination to create self-relevant meaning;
however, there are several reasons for why the disgust-related
primes might operate in a similar way as the mortality primes
here. In the context of being a conceptual replication of Study
1, we have evidence for a non-disgust negative priming
resulting in a different way of perceiving coping-relevant

aspects in surrealistic art than a mortality priming. This indi-
cates that disgust has an additional quality as a threat that cor-
responds to the priming of death and goes beyond mere
negativity. Also, there is a body of work in the TMT literature,
providing an empirically well-supported logic for disgust be-
ing associated with notions of death, because organic, crea-
turely things remind us of our mortal bodies. In accordance
with theoretical views suggesting that what is experienced as
disgusting is related to the basic animal functions of human
life (i.e., issues revolving around food, digestion, cleanliness,
sex, wounds, death, and decay; Haidt, McCauley, & Rozin,
1994), it has consistently been shown that stimuli evoking dis-
gust tend to increase death thought accessibility (Cox,
Goldenberg, Pyszczynski, & Weise, 2007), that reminding
people of their mortality leads to finding the physical aspects
of sex as less appealing (Goldenberg, Pyszczynski, McCoy,
Greenberg, & Solomon, 1999b), and that mortality salience
is associated with more disgust reactions toward bodily prod-
ucts (Goldenberg et al., 2001).1 The nature of our within-
subjects design, which involves participants seeing all primes
repeatedly, might even exacerbate the associations between
disgust and mortality in the context of Study 2, evoking mor-
tality salience also in the disgust-related prime conditions.

Looking at the explicit evaluation of whether people were
affected by the paintings, surrealistic paintings in general were
associated with a stronger affective response than naturalistic
paintings, even though stimuli used were matched in valence.
This may reflect the disturbing potential of surrealistic paint-
ings, which could already be demonstrated by Proulx et al.
(2010). Apparently not being able to immediately detect mean-
ing in a painting was generally associated with the painting af-
fecting the participants more.2 Also, the results suggest a
continuum of how tangible the prime words were, from no
prime over neutral prime to death prime and finally disgust,
in how much the prime manipulation took away from the ex-
plicit experience of being affected by the paintings in general.
In combination with the pattern we find on the neural level,
this difference could potentially also indicate that recruiting
more neural resources to maintain meaning under mortality
salience (Heine et al., 2006) renders the immediate percep-
tion of a painting more meaningful and directly accessible
and might therefore result in a less engaging explicit evalua-
tion. However, this can be only speculation because the
behavioral data from this small fMRI study sample, although
representing a relevant control that was accounted for in the
main analyses, do not meet the requirements for statistical
power by themselves.

Because of the multi-functionality of the precuneus and
mPFC, one could speculate about alternative interpretations
of the found activations. Specifically, the idea that both re-
gions are part of a mentalizing system suggests that the activa-
tion could also be related to basic social cognition, in
particular in terms of trait inference and theory of mind (van
Overwalle & Baetens, 2009): some of the stimulus images

1We thank an anonymous reviewer for pointing us to this literature.
2This reasoning has similarly been employed in research showing that process-
ing fluency is not necessarily perceived as something positive (Briñol, Petty, &
Tormala, 2006; Winkielman & Schwarz, 2001) particularly when potentially
meaningful stimuli are involved (Winkielman, Schwarz, Fazendeiro, & Reber,
2003).

Figure 5. Region of interest analysis of neural activation in the me-
dial prefrontal cortex. Means and standard errors. *p< .05; **p< .01;
***p< .001
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depicted people, which could have caused such processing. To
further examine this interpretation of our results, future studies
could focus on stimulus paintings depicting solely landscape
and still lives.

GENERAL DISCUSSION

We have examined psychological and neurocognitive process-
ing of naturalistic and surrealistic art under varying levels of
death awareness to gain insight into the interplay of culture,
self, and threat in the context of existential psychology.

Identifying the reassurance aspects of surrealistic art to a
greater degree when mortality was salient in Study 1 provides
evidence for the prediction that surrealistic art can be a coping
resource in the face of existential threat. This suggests that the
individual becomes more motivated to engage with the paint-
ing on a different level when death is salient. That such access
to surrealistic art can be related to a motivation to sustain self-
integrity is suggested by the findings from Study 2. Mortality
salience was associated with greater activation in the
precuneus, an area responsive to the integration of external
stimuli into the self-system, when viewing surrealistic art.

Threat Management, Art, and Self-reference

Research on terror management and meaning maintenance has
established the link between the experience of threat inherent
in finitude of human existence and the motivation to compen-
sate such threat by imbuing the world with meaning, which
has been referred to as a symbolic means of self-preservation
(Proulx et al., 2010; Pyszczynski et al., 1997). The role of
the self in this context has been highlighted in particular in em-
pirical studies that have demonstrated the buffering qualities of
self-esteem when facing existential threat (e.g., Greenberg
et al., 1992). Regarding the meaning transported via art,
Landau et al. (2010) have argued that the qualities of art,
transcending the limits of human life, make it a natural buffer
against the threat of mortality. Looking at different genres of
visual art (representational and non-representational) as a po-
tential threat to meaning on the other hand, they find that peo-
ple can attenuate the threat conveyed through apparently
meaningless abstract art by creating personal associations, that
is, self-reference (Landau et al., 2006). Building on these find-
ings and considerations, we directly investigated the pathway
of coping with mortality concerns via art, by specifically
exploring and testing how self-reference is achieved by re-
trieving meaning from different types of visual art, here natu-
ralistic versus surrealistic art. Finding surrealistic visual art
that otherwise does not engage the observer to self-reference
to the same extent as naturalistic art (also Silveira et al.,
2012), to be integrated into reassurance-related and self-related
processing once mortality has been made salient, seems to sug-
gest that existential concerns motivate observers to create
meaning via self-reference.

When self-integrity is threatened by the notion of disconti-
nuity of life, seeking to bolster one’s worldview and cultural
connectedness by means of relating to art resonates in theoreti-
cal accounts on the psychological function of art. In

accordance with the idea that art that is hard to decode at first
sight can be seen as meaningful more easily when a personal
connection to the piece is established (Pearson, 1987), re-
minders of death might in fact provoke associations that facili-
tate an integration of presented paintings in a self-referential
manner. This supports the idea of self-expansion as a reactive
and preemptive human strategy to cope with notions of mortal-
ity (Pyszczynski et al., 1997) and emphasizes the role of the
self in the context of TMT.

Is There Meaning in Surrealism?

One answer to this question certainly lies in the popular opin-
ion that surrealistic works of art lack an obvious access to
meaning. The term “surrealistic art” is even oftentimes used
interchangeably with “absurd art,” relating to absurdism,
which abdicates from the idea of a meaning in life. In a related
vein, research on the MMM employing surrealistic art as
stimuli even shows that it can be perceived as a threat to mean-
ing. Here, surrealistic art induces a sense of incoherence and
instability that leads to psychological consequences very similar
to what can be observed under mortality salience, giving weight
to the idea that mortality concerns are related to meaning threat
(Proulx et al., 2010).

In contrast to this perspective on surrealism, our findings
suggest that under mortality salience in particular, surrealis-
tic art can be used as a source of reassurance and self-
related processing, indicating that it might indeed provide
access to meaning. At first sight, these discrepant findings
seem difficult to integrate into the existing theoretical
frame. However, precisely the notion of mortality can help
to disentangle the seeming incompatibility of evidence.
This becomes especially apparent when taking into account
the underlying purpose of surrealistic art as put forward in
the manifesto of surrealism that accompanied the initiation
of the movement. It is expressed specifically in the thought
that people’s everyday life perceptions remain on a rela-
tively superficial level of meaning that—especially in the
awareness of life’s fragility—can become obsolete:

So strong is the belief in life, in what is most fragile in
life—real life, I mean—that in the end this belief is lost.
(Breton, 1969, p. 5)

As a remedy to the risk of losing meaning that is so super-
ficially produced, the cultural movement of surrealism has the
purpose to create gates into more profound systems of mean-
ing in a holistic sense. The meaning that is targeted here lies
in the encompassing of materialistic and realistic boundaries,
to free the individual from mundane fears and concerns.

Taking this perspective, two types of meaning can be dis-
tinguished: one related to structural–formal consistencies in
adaptation to the demands of everyday life. This type of mean-
ing, although of great survival value, is psychologically rela-
tively fragile, as it can easily be questioned by the general
understanding of the finitude of life and all living things. The
other type of meaning is characterized by an individual,
reality-defying, universal, and dreamlike logic, as it is theo-
rized to be related to a person’s subconscious. In this sense,
it can be conceptualized to provide more stability, being rela-
tively immune to inconsistencies and contradictions. This type
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of meaning is sought to be evoked in surrealistic art and be-
cause of its individual nature requires self-reference to be
activated. In this sense, the current research supports an under-
standing of mortality coping that corresponds with the specific
approach TMT provides, treating death as a unique threat,
more closely than with the broader notions of dealing with
meaning threat that are given by the MMM.

Limitations

There are some limitations to the conclusions we can draw
from the current research. In Study 1, we only use two paint-
ings to represent the two art genres, to ensure a clear test of
the immediate influence of the mortality salience manipula-
tion. The interpretation of our results from Study 1, however,
should therefore be generalized to the general painting catego-
ries of naturalism and surrealism only with caution (Wells &
Windschitl, 1999). To some extent, this limitation applies to
Study 2 as well, as also the greater number of painting stimuli
does not equal all naturalistic and surrealistic paintings. In
Study 2, the disgust-related priming condition does not repre-
sent a control that separates content-related from negative af-
fective priming as had been intended. Even though the
literature and the clear difference in the results between mor-
tality salience and negativity (dentist visit) from Study 1
suggest that the disgust-related priming has had a similar psy-
chological impact on the perception of naturalistic and surreal-
istic art as mortality priming in Study 2, we cannot be sure
whether differences would have been found for a priming in-
ducing negative affect with no mortality associations.

In order to be consistent across the analyses of the two stud-
ies, we have not corrected for multiple comparisons, as this
would pose a problem for the small sample size in proportion
to the number of possible comparisons we have in Study 2 (be-
cause of it being an fMRI study). This should be kept in mind
when drawing conclusions from the current studies.

The use and interpretation of fMRI generally imply inferen-
tial logic, which is discussed as reverse inference (Poldrack,
2006). This suggests that to some extent, several psychological
mechanisms that we do not account for might be associated
with the brain regions involved in our analyses and could be
reasoned to play a role in the theorized processes. The fact that
we find similar and hypothesis-consistent neural activation
patterns in two regions, however, makes this less likely. Still,
the possibility of reverse inference poses a limitation to the
conclusion that can be drawn from the research reported in
Study 2.

Concluding Remarks

The cultural practice of appreciating art is associated with
strong individual preferences and even identification with
works of art. In this light, the malleability of art perception un-
der mortality salience might appear as even more astounding.
It can, however, be integrated very fittingly into the general
theoretical framework of terror management and meaning
maintenance. The psychological function of art, allowing the
individual to encompass space and time by connecting the
own experience with the collective meaning in a work of art,
is not to be separated from its resulting death-transcending

quality. Death represents a threat to the individual self, and
art provides a pathway for the self to transcend the very condi-
tions that make death a threat, by allowing the self to liberate
its thinking from mundane limitations and fears and achieving
a connection with a more holistic level of meaning. This is a
particular mission of surrealistic art. Demonstrating the associ-
ation of mortality concerns and the recruitment of self-
processes to retrieve reassurance from surrealistic art, by mak-
ing use of the advances in psychological theory and method as
well as physiological measurement, insinuates that this mis-
sion formulated by Breton almost 90 years ago has been ac-
complished in the form of the existing surrealistic works of art.

SUPPORTING INFORMATION
Additional supporting information may be found in the online
version of this article at the publisher’s web-site.
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