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N o G

Abstract: We assessed the aesthetic experience of patients with behavioral variant frontotemporal
dementia (bvFTD) to understand their ability to experience feelings of the sublime and to be moved
when viewing paintings. We exposed patients with bvFTD and control participants to concrete and
abstract paintings and asked them how moved they were by these paintings and whether the latter
were beautiful or ugly. Patients with bvFTD declared being less moved than control participants
by both abstract and concrete paintings. No significant differences were observed between abstract
and concrete paintings in both patients with bvFTD and control participants. Patients with bvFTD
provided fewer “beautiful” and more “ugly” responses than controls for both abstract and concrete
paintings. No significant differences in terms of “beautiful” and “ugly” responses were observed
between abstract and concrete paintings in both patients with bvFTD and control participants. These
findings suggest disturbances in the basic affective experience of patients with bvFTD when they are
exposed to paintings, as well as a bias in their ability to judge the aesthetic quality of paintings.

Keywords: aesthetic; arts; behavioral variant frontotemporal dementia; frontotemporal dementia;
neuroaesthetics

1. Introduction

How do patients with behavioral variant frontotemporal dementia (bvFID) judge
paintings? We investigated this issue because we constantly encounter visual artworks
in everyday life (e.g., advertisements and/or visual content on smartphone applications).
Whether it is on the Internet, on television, in museums, or even in shopping malls, visual
art is everywhere. In modern societies, people dedicate substantial time and money to
visiting museums and buying art, even in a digital format with the advent of NFTs (non-
fungible tokens). In addition to being a defining component of daily culture, viewing and
judging art is a core component of one’s aesthetic experience. This experience has been
investigated in the scientific and philosophical literature with early accounts of philosophers
such as Kant who proposed that beautiful art could be recognized as such because the
senses would respond universally to the artwork with a sensation of pleasure [1]. However,
although the Kantian theory has been used extensively in the neuroaesthetic literature [1],
the aesthetic response to art has not been shown to be universal [2]. Research suggests
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that, while initial affective judgments primarily recruit limbic and orbitofrontal structures,
subsequent activation in the Default Mode Network only occurs in people who are highly
moved by the artwork [2—-4].

1.1. Aesthetic Experience in buFTD

In this paper, we assessed the aesthetic experience in patients with bvFTD as this
experience influences many aspects of life, from the enhancement of subjective well-being
to making purchasing decisions [5,6]. We specifically assessed the ability of patients with
bvFTID to experience feelings of the sublime and to be moved when viewing paintings,
as well as their ability to judge their aesthetic quality. Since the aesthetic experience is a
quintessential part of the human affective experience, we assessed how looking at paintings
engages the aesthetic experience of patients with bvFTD. We assessed aesthetic processing
in patients with bvFTD to better understand their subjective experience and affective func-
tioning in general. According to the criteria of Rascovsky and Hodges [7], bvFTD is mainly
characterized by deterioration of “personality, social comportment and cognition”. bvFTD
hinders affective processing, resulting in apathy and a loss of empathy [7,8]. Disturbances
in affective processing are a component of the prototypical presentation of bvFID, and
these disturbances can be covered by both Symptom A (i.e., early behavioral disinhibition)
and Symptom C (i.e., early loss of sympathy or empathy) of bvFTD [7]. These affective
disturbances have been reported by a body of research demonstrating pervasive changes
in emotion processing, empathy, theory of mind, moral reasoning, and understanding of
social rules [9-12]. Socio-affective disturbances in bvFTD can be associated with the atrophy
of the brain’s frontotemporal areas [7,13]. These disturbances are critically involved in
emotional and socio-affective processing [7,13]. Affective disturbances in bvFTD are also
associated with global neural system disturbances, especially in the autonomic system,
thus leading to disturbances in associating internal and external stimuli. This, in turn, leads
to inappropriate behavioral responses [12,14,15]. As affective processing disturbances are
a key feature in the symptomatology of bvFTD and may have consequences for patients’
ability to engage or respond socially, we assessed their affective processing by asking them
about their feelings when viewing paintings.

1.2. Previous Research on Aesthetic Experience in boFTD

Aesthetic experience in patients with bvFTD was evaluated in a study by Boutoleau-
Bretonniere and Bretonniere [16], who exposed patients with bvFTID to abstract paintings.
Patients were invited to tell how moved they were by the paintings. Patients were also
invited to make aesthetic judgments by deciding whether the paintings were beautiful or
ugly. The results demonstrated that bvFTD patients were little moved by the paintings
compared to control participants (p < 0.001). Regarding the aesthetic dimension, the
paintings were considered rather ugly by the patients (p < 0.001). These results suggest
a hampered emotional and aesthetic experience as well as a negative aesthetic bias in
patients with bvFTD. While the study of Boutoleau-Bretonniere et al. was the first to
assess the aesthetic experience of patients with bvFTD when viewing paintings, it only
included abstract artworks [16]. This diminished aesthetic experience may therefore be
attributed to the abstract nature of the stimuli. Concrete paintings may elicit an enhanced
aesthetic experience in patients with bvFTD, as concrete scenes (e.g., natural scenes such
as sunsets) may trigger more emotions than abstract stimuli. The contents of concrete
scenes may also be less difficult to process and identify than abstract scenes, which may
enhance the affective experience of patients with bvFTD. We, therefore, extended the study
of Boutoleau-Bretonniére and Bretonniere [16] by assessing the aesthetic experience of
patients with bvFTD when viewing both abstract and concrete paintings.

In line with previous research, we assessed the aesthetic experience of patients with
bvFTD by inviting them to describe their aesthetic experience (i.e., whether they were a little
or very moved) when viewing paintings. We also invited them to judge these paintings, i.e.,
to decide whether they were beautiful or ugly. We took the beautiful /ugly judgment into
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account as beauty has been considered to be a key concept of aesthetics [17,18], especially
for visual arts [19]. Psychological theories have also emphasized how beauty plays a
pivotal role in aesthetic experience and art judgment [20,21]. The fluency theory of aesthetic
pleasure [22] posits that processing beauty is at the center of the aesthetic experience.
Philosophers such as Hume [23] have also suggested that beauty is the essence of the
aesthetic experience. In light of this literature, we invited patients with bvFTD to decide
whether abstract and concrete paintings were beautiful or not.

1.3. Objectives and Hypotheses

Affective disturbances can be considered a key feature of bvFTD [7,9-12]. However,
we assessed whether looking at paintings would engage the aesthetic experience of pa-
tients with bvFTD as well as their reflexive judgment mechanisms despite their affective
disturbances. We, therefore, exposed patients with bvFTD and control participants to
both concrete and abstract paintings using a computerized task. We asked them how
moved they were by the paintings and to judge whether the latter were beautiful or ugly.
Considering the affective disorders in bvFTD [7,9-12], we hypothesized that patients with
bvFTD would be less moved by the paintings and would judge them as less beautiful than
the controls. We also hypothesized that patients with bvFTD would be more moved by
concrete paintings and judge them as more beautiful compared with abstract paintings.

2. Method
2.1. Participants

Sixteen patients (ten men and six women, M age = 68.4 years, SD =7.90, M years of
formal education = 10.4, SD = 4.90) were recruited from the Memory Clinic Center at the
Neurology Department of the Hospital of Nantes, France, and the diagnosis of possible
bvFTD was made based on Rascowsky’s criteria, including neuroimaging-confirmed atro-
phy (an illustration is provided in Figure 1). We also recruited 16 control participants (seven
men and nine women, M age = 67.91 years, SD =7.90, M years of formal education = 11.3,
SD = 3.21) who were mostly composed of caregivers of patients and were free of any neuro-
logical, affective, or psychiatric disorder. Control participants were matched with patients
with bvFTD according to age [t(30) = 1.64, p = 0.11], sex [X% (1, N =59) =1.13, p =0.29] and
educational level [#(30) = 1.16, p = 0.25]. The control participants (M = 29.56, SD = 0.41) ob-
tained higher scores on the Mini Mental State Exam than the patients (M = 21.13, SD = 3.02)
[t(30) = 11.13, p < 0.001]. This study’s protocol was performed in compliance with the
Code of Ethics of the World Medical Association (Declaration of Helsinki). All patients and
caregivers gave written informed consent prior to their participation in this study.

Figure 1. Illustration of the atrophy in a participant with bvFTD.
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2.2. Procedure
2.2.1. Materials

The task was developed in collaboration with the Emotion Task Force group (Labo-
ratory EA 3082, University Lyon 2) for abstract paintings and with the “Laboratoire de
Psychologie des Pays de la Loire” (LPPL—EA 4638) for concrete paintings. Materials
involved 16 concrete and 16 abstract paintings (see Figure 2 for an illustration). All were
non-famous and found online on museum websites. By using paintings from museums or
private collections, we ensured that the paintings responded to a consensual agreement
about their value. However, prior to choosing the pieces and in order to ensure that the
study would not be influenced by familiarity, we invited 50 independent control partici-
pants with no enhanced knowledge of art to judge the familiarity of the paintings. We only
retained paintings considered non-familiar.

Figure 2. An illustration of an abstract (above) and a concrete (below) painting.

2.2.2. Aesthetic Experience Task

The task was conducted using the Psyscope XB57D application (Macintosh) on a Mac
Book Pro laptop computer with 15.4-inch screen. Participants were informed in advance
that the aim of the task was to assess what they felt when viewing the paintings. They
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were also informed that they were free to give any answer they wanted without seeking
to identify logical links. When the participants were ready, they were exposed to each of
the 16 abstract and 16 concrete paintings. The order of presentation was random for each
participant. For each painting, the participants had to declare, with no time limit, how
much they were moved by it. Their response was given by touching one of nine keys on
the keyboard, with each key representing a number ranging from zero (“not at all”) to
nine (“extremely”). The participants then had to decide, with no time limit, whether the
painting was “beautiful” or “ugly” using a green or red key, respectively.

2.2.3. Statistical Analysis

We compared the mean of “feeling moved” responses with the maximum score of nine
points between patients with bvFTD and control participants using independent ¢-tests.
For each population, we compared abstract and concrete tables using paired ¢-tests. We
carried out the same analysis for the mean of “beautiful” responses with a maximum score
of 16 points, and for the mean of “ugly” responses with a maximum score of 16 points. The
higher the “beautiful” scores were, the lower the “ugly” scores were, and vice versa, as
participants had to choose between these two categories. We applied t-tests after verifying
normal distribution using Shapiro-Wilk tests. We calculated effect sizes by using Cohen’s d
(0.20 = small, 0.50 = medium, 0.80 = large) [24]. For all tests, the significance level was set
atp <0.05.

2.3. Results
2.3.1. A Little Touched” Experience in Patients with bvFTD

As illustrated in Figure 3, patients with bvFTD declared being less moved (M = 3.13,
SD = 1.15) than control participants (M = 4.75, SD = 1.30) by abstract paintings (¢+(30) = 3.76,
p =0.001, Cohen’s d = 1.33). They also declared being less moved (M = 3.25, SD = 1.29) than
the controls (M = 4.88, SD = 1.59) by concrete paintings (#(30) = 3.18, p = 0.003, Cohen’s
d = 1.12). In patients with bvFTD, no significant differences were observed between the
“moved” responses to concrete and abstract paintings (#(15) = 0.44, p = 0.67, Cohen’s
d = 0.10). The same observation was made for the control participants (¢(15) = 0.38, p = 0.71,
Cohen’s d = 0.08).

bvFTD Controls

H Abstract paintings 4 Concrete paintings

Figure 3. Means of “moved” responses to paintings (0 = not at all, 9 = extremely) in patients with
behavioral variant of frontotemporal dementia (bvFTD) and control participants. Note: responses
ranged from zero (not at all) to nine (extremely).
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2.3.2. Few “Beautiful” Responses in Patients with bvFTD

As illustrated in Figure 4, patients with bvFTD gave fewer “beautiful” responses
(M =8.00, SD = 3.93) than control participants (M = 11.25, SD = 2.24) to abstract paint-
ings (t(30) = 2.87, p = 0.007, Cohen’s d = 1.0). They also provided fewer “beautiful” re-
sponses (M =7.94, SD = 3.59) than the controls (M = 11.06, SD = 2.26) to concrete paintings
(#(30) =2.95, p = 0.006, Cohen’s d = 1.04). In patients with bvFTD, no significant differ-
ences were observed between the “beautiful” responses to concrete and abstract paintings
(t(15) =0.12, p = 0.91, Cohen’s d = 0.03), as was observed in control participants (t(15) = 0.30,
p =0.77, Cohen’s d = 0.07).

a: bvFTD

Beautiful Ugly

M Abstract paintings 4 Concrete paintings

b: controls

Beautiful Ugly

M Abstract paintings 4 Concrete paintings

Figure 4. Means of “beautiful” and “ugly” responses to concrete and abstract paintings in patients
with behavioral variant of frontotemporal dementia (bvFTD) and control participants. Note: the
maximum number of “beautiful” or “ugly” responses was 16 points.

Patients with bvFTD gave more “ugly” responses (M = 8.00, SD = 3.93) than control
participants (M = 4.88, SD = 2.31) to abstract paintings (£(30) = 2.74, p = 0.01, Cohen’s
d =1.01). They also gave more “ugly” responses (M = 8.06, SD = 3.58) than the controls
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(M =494, SD = 2.30) to concrete paintings (#(30) = 2.95, p = 0.006, Cohen’s d = 1.04). No
significant differences were observed in patients with bvFTD between the “ugly” responses
to concrete and abstract paintings (#(15) = 0.12, p = 0.91, Cohen’s d = 0.03). The same
observation was made in control participants (#(15) = 0.10, p = 0.92, Cohen’s d = 0.03). Note
that no significant correlations were observed between scores on the Mini Mental State
Exam and any of the aesthetic scores (p > 0.1).

3. Discussion

We assessed the aesthetic experience of patients with bvFTD when viewing abstract
and concrete paintings. They declared being less moved than control participants by both
abstract and concrete paintings. No significant differences regarding the experience of being
moved were observed between abstract and concrete paintings in both patients with bvFTD
and controls. In terms of beauty judgment, patients with bvFTD gave fewer “beautiful” and
more “ugly” responses than control participants for both abstract and concrete paintings.
No significant differences in “beautiful” and “ugly” responses were observed between
abstract and concrete paintings in both patients with bvFTD and controls.

Patients with bvFTD declared being less moved than control participants by both
abstract and concrete paintings. They gave fewer “beautiful” and more “ugly” responses
to the paintings than controls. The absence of difference between abstract and concrete
paintings is contrary to what was expected in a study [16] with abstract paintings only,
according to which bvFTD patients may experience cognitive issues as spectators owing to
their difficulties in dealing with abstraction. Our findings suggest a globally compromised
aesthetic experience in patients with bvFTD. This is supported by research showing affective
disturbances in bvFTD [7,9-12]. The “a little moved” responses in patients with bvFTD
may be attributed to underlying disturbances in affective experience (e.g., arousal reaction),
which may in turn lead to a bias in judging the aesthetic quality of paintings. This bias
may also be attributed to a hampered ability to reflect on the “beautiful” and the “ugly”,
as this requires enhanced cognitive resources. Aesthetic judgment requires reflection and
deliberation over the basic emotional reaction when viewing art [25,26]. These advanced
cognitive processes may be compromised in patients with bvFTD owing to their general
cognitive decline.

By assessing both the “moved” and “beauty” experience of patients with bvFTD
in reaction to abstract and concrete paintings, our study contributes to the literature on
socioemotional disturbances in bvFTD. It distinguishes between the basic affective reaction
(i.e., being moved) of patients with bvFTD and their ability to reflect on the beauty of
paintings (i.e., ugly vs. beautiful responses). Research on socioemotional disturbances
in bvFTD should differentiate between these two levels: the basic affective reaction may
reveal the nature of patients” physiological and behavioral responses when encountering
affective stimuli, while the reflective level may reveal patients’ ability to identify and
interpret affective stimuli. In our study, we examined both the basic affective reaction and
the reflective judgment regarding concrete and abstract paintings, and we observed similar
reactions to both types of stimuli. Contrary to our hypothesis, patients with bvFTD showed
similar reactions towards concrete and abstract paintings, as was observed in control
participants. These findings are interesting as they show that abstract and concrete paintings
may trigger a similar affective experience in both normal and pathological populations.

At the neural level, our study contributes to the field of neuroaesthetics, which ex-
amines the neural and behavioral basis of aesthetic experiences [27,28]. Neuroaesthetic
research has identified the brain circuits that support aesthetic experiences, including
subcortical reward circuitry, sensory and motor pathways, default-mode networks, and,
critically, prefrontal cortex pathways [2,3]. It has also demonstrated the involvement of
the dorsolateral, ventrolateral, and anterior medial prefrontal cortexes in processing and
judging art [29]. The dorsolateral prefrontal cortex has been shown to be involved in
processing the beauty of geometric shapes, and the ventromedial prefrontal cortex in pro-
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cessing several aspects of beauty [30,31]. The aesthetic reactions of patients with bvFTD
may be attributed to the atrophy of the prefrontal cortex induced by the condition [32,33].

Although our findings suggest a hampered aesthetic experience or even a negative
aesthetic bias in patients with bvFTD, an alternative yet controversial explanation may be
that these patients have difficulties expressing their aesthetic experience, thus resulting
in the “a little moved” and “ugly” responses in our study. Also, the patients may tend
to declare being “a little moved” by paintings as a reflection of their self-images (e.g.,
having a medical condition, being physically impacted by this condition, and/or not
being very concerned by the environment). While this assumption needs to be tested
empirically, it paves the way for interesting therapeutic avenues, such as assessing whether
art therapy may enhance the aesthetic experience of patients with bvFTD in general and
their self-images.

One potential limitation of our paper may be the absence of an assessment of apathy
and theory of mind. While the bvFTD patients in our study all exhibited apathy, as per the
diagnosis criteria, this observation was made during clinical interviews rather than through
a specific assessment. It would have been valuable to incorporate an apathy assessment
to explore potential relationships with disturbances in the basic affective experience of
patients with bvFTD when exposed to paintings. Similarly, the same holds true for the
theory of mind; disturbances in the basic affective experience of patients with bvFTD when
exposed to paintings may be associated with disruptions in the affective theory of mind.
However, it should be noted that, in our study, we had to minimize the assessment load
as much as possible to mitigate the risk of fatigue, disinhibition, and lack of motivation,
as may be observed in some patients with bvFTD. In a similar vein, this study included
only 16 patients because bvFTD is a rare condition [34,35], with the sample size defined as
the maximum number of patients willing to participate during the study period, spanning
nearly two years. Our preliminary study should nonetheless be replicated in a larger
sample of patients.

4. Conclusions

The last two decades have seen a development of neuroaesthetic research and a
renewed focus on art viewing. This interest is concomitant with the emergence of new
integrative methodologies between neurological and cognitive assessments. Our study
contributes to this literature by shedding light on the assessment of aesthetic experience in
bvFTD and might lead to new art therapy avenues in the field of bvFTD research.
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Appendix A
Table Al. Raw data.
Touched/Abstract Touched/Concrete Beautiful/Abstract Beautiful/Concrete Ugly/Abstract  Ugly/Concrete
bvFTD 3 2 16 14 0 2
bvFTD 2 4 9 11 7 5
bvFTD 3 3 14 12 2 4
bvFTD 2 2 13 9 3 7
bvFTD 3 3 8 9 8 7
bvFTD 5 7 9 8 7
bvFTD 2 3 5 13 11
bvFTD 3 2 3 7 13 9
bvFTD 4 5 11 14 5 2
bvFTD 5 4 6 5 10 11
bvFTD 3 3 8 9 8 7
bvFTD 2 3 5 4 11 12
bvFTD 4 3 8 6 8 10
bvFTD 5 3 8 7 8 9
bvFTD 2 2 5 4 11 12
bvFTD 2 3 3 2 13 14
Controls 5 6 11 9 7 7
Controls 6 5 9 11 7 5
Controls 4 4 10 8 6
Controls 5 6 11 9 5 7
Controls 3 4 9 11 7 5
Controls 4 5 10 14 6 2
Controls 5 4 16 14 0 2
Controls 6 8 12 15 4 1
Controls 3 3 12 12 4 4
Controls 4 3 9 7 7 9
Controls 7 6 10 10 6 6
Controls 5 7 11 8 5 8
Controls 3 4 14 12 2 4
Controls 4 2 12 13 4 3
Controls 5 6 15 10 1 6
Controls 7 5 11 12 5 4
References

1.  Kawabata, H.; Zeki, S. Neural Correlates of Beauty. J. Neurophysiol. 2004, 91, 1699-1705. [CrossRef] [PubMed]

2. Vessel, E.; Isik, A.L; Belfi, A.M.; Stahl, ].L.; Starr, G.G. The default-mode network represents aesthetic appeal that generalizes

across visual domains. Proc. Natl. Acad. Sci. USA 2019, 116, 19155-19164. [CrossRef]

3. Vessel, E.; Starr, G.; Rubin, N. Art reaches within: Aesthetic experience, the self and the default mode network. Front. Neurosci.

2013, 7,

258. [CrossRef]

4. Cela-Conde, C.J.; Garcia-Prieto, J.; Ramasco, ].J.; Mirasso, C.R.; Bajo, R.; Munar, E.; Flexas, A.; del-Pozo, F.; Maestt, F. Dynamics of
brain networks in the aesthetic appreciation. Proc. Natl. Acad. Sci. USA 2013, 110 (Suppl. S2), 10454-10461. [CrossRef]


https://doi.org/10.1152/jn.00696.2003
https://www.ncbi.nlm.nih.gov/pubmed/15010496
https://doi.org/10.1073/pnas.1902650116
https://doi.org/10.3389/fnins.2013.00258
https://doi.org/10.1073/pnas.1302855110

Brain Sci. 2024, 14, 500 10 of 11

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.
28.

29.

30.

31.

32.

Cuypers, K.; Krokstad, S.; Lingaas Holmen, T.; Skjei Knudtsen, M.; Bygren, L.O.; Holmen, J. Patterns of receptive and creative
cultural activities and their association with perceived health, anxiety, depression and satisfaction with life among adults: The
HUNT study, Norway. J. Epidemiol. Community Health 2012, 66, 698-703. [CrossRef]

Menninghaus, W.; Wagner, V.; Hanich, J.; Wassiliwizky, E.; Kuehnast, M.; Jacobsen, T. Towards a Psychological Construct of Being
Moved. PLoS ONE 2015, 10, €0128451. [CrossRef]

Rascovsky, K.; Hodges, ].R.; Knopman, D.; Mendez, M.F,; Kramer, ].H.; Neuhaus, J.; van Swieten, J.C.; Seelaar, H.; Dopper, E.G.P;
Onyike, C.U.; et al. Sensitivity of revised diagnostic criteria for the behavioural variant of frontotemporal dementia. Brain 2011,
134, 2456-2477. [CrossRef] [PubMed]

Giannouli, V.; Tsolaki, M. Is Depression or Apathy Playing a Key Role in Predicting Financial Capacity in Parkinson’s Disease
with Dementia and Frontotemporal Dementia? Brain Sci. 2021, 11, 785. [CrossRef] [PubMed]

Sturm, V.E.; Ascher, E.A.; Miller, B.L.; Levenson, R.W. Diminished self-conscious emotional responding in frontotemporal lobar
degeneration patients. Emotion 2008, 8, 861-869. [CrossRef]

Sturm, V.E; Perry, D.C.; Wood, K,; Hua, A.Y.; Alcantar, O.; Datta, S.; Rankin, K.P; Rosen, H.J.; Miller, B.L.; Kramer, ].H. Prosocial
deficits in behavioral variant frontotemporal dementia relate to reward network atrophy. Brain Behav. 2017, 7, 00807. [CrossRef]
Shdo, S.M.; Ranasinghe, K.G.; Gola, K.A.; Mielke, C.J.; Sukhanov, P.V,; Miller, B.L.; Rankin, K.P. Deconstructing empathy:
Neuroanatomical dissociations between affect sharing and prosocial motivation using a patient lesion model. Neuropsychologia
2018, 116, 126-135. [CrossRef] [PubMed]

Ibafiez, A.; Manes, F. Contextual social cognition and the behavioral variant of frontotemporal dementia. Neurology 2012, 78,
1354-1362. [CrossRef] [PubMed]

Stein, ].L.; Wiedholz, L.M.; Bassett, D.S.; Weinberger, D.R.; Zink, C.F.; Mattay, V.S.; Meyer-Lindenberg, A. A validated network of
effective amygdala connectivity. Neurolmage 2007, 36, 736-745. [CrossRef] [PubMed]

Garcia-Cordero, I.; Sedefio, L.; Babino, A.; Dottori, M.; Melloni, M.; Martorell Caro, M.; Sigman, M.; Herrera, E.; Manes, F.; Garcia,
A.M.; et al. Explicit and implicit monitoring in neurodegeneration and stroke. Sci. Rep. 2019, 9, 14032. [CrossRef] [PubMed]
Kumfor, F.; Hazelton, J.L.; Rushby, ].A.; Hodges, ].R.; Piguet, O. Facial expressiveness and physiological arousal in frontotemporal
dementia: Phenotypic clinical profiles and neural correlates. Cogn. Affect. Behav. Neurosci. 2019, 19, 197-210. [CrossRef] [PubMed]
Boutoleau-Bretonniere, C.; Bretonniere, C.; Evrard, C.; Rocher, L.; Mazzietti, A.; Koenig, O.; Vercelletto, M.; Derkinderen, P.;
Thomas-Antérion, C. Ugly aesthetic perception associated with emotional changes in experience of art by behavioural variant of
frontotemporal dementia patients. Neuropsychologia 2016, 89, 96-104. [CrossRef]

Menninghaus, W.; Wagner, V.; Wassiliwizky, E.; Schindler, I.; Hanich, J.; Jacobsen, T.; Koelsch, S. What are aesthetic emotions?
Psychol. Rev. 2019, 126, 171-195. [CrossRef] [PubMed]

Jacobsen, T.; Buchta, K.; Kohler, M.; Schroger, E. The Primacy of Beauty in Judging the Aesthetics of Objects. Psychol. Rep. 2004, 94
(Suppl. S3), 1253-1260. [CrossRef]

Giannouli, V.; Yordanova, J.; Kolev, V. The Primacy of Beauty in Music, Visual Arts and Literature: Not Just a Replication Study in
the Greek Language Exploring the Effects of Verbal Fluency, Age and Gender. Psychol. Rep. 2022, 125, 2636-2663. [CrossRef]
[PubMed]

Pelowski, M.; Akiba, F. A model of art perception, evaluation and emotion in transformative aesthetic experience. New Ideas
Psychol. 2011, 29, 80-97. [CrossRef]

Leder, H. Next steps in neuroaesthetics: Which processes and processing stages to study? Psychol. Aesthet. Creat. Arts 2013, 7,
27-37. [CrossRef]

Reber, R.; Schwarz, N.; Winkielman, P. Processing Fluency and Aesthetic Pleasure: Is Beauty in the Perceiver’s Processing
Experience? Personal. Soc. Psychol. Rev. 2004, 8, 364-382. [CrossRef]

Hume, D. A Treatise on Human Nature: Being an Attempt to Introduce the Experimental Method of Reasoning into Moral Subjects, and
Dialogues Concerning Natural Religion; Longmans Company: Harlow, UK; London, UK, 1878.

Cohen, ]. Statistical Power Analysis. Curr. Dir. Psychol. Sci. 1992, 1, 98-101. [CrossRef]

Cooper, ].M,; Silvia, PJ. Opposing Art: Rejection as an Action Tendency of Hostile Aesthetic Emotions. Empir. Stud. Arts 2008, 27,
109-126. [CrossRef]

Silvia, P.J. Emotional Responses to Art: From Collation and Arousal to Cognition and Emotion. Rev. Gen. Psychol. 2005, 9, 342-357.
[CrossRef]

Chatterjee, A. Neuroaesthetics: A Coming of Age Story. J. Cogn. Neurosci. 2011, 23, 53—-62. [CrossRef] [PubMed]

Pearce, M.T.; Zaidel, D.W,; Vartanian, O.; Skov, M.; Leder, H.; Chatterjee, A.; Nadal, M. Neuroaesthetics: The Cognitive
Neuroscience of Aesthetic Experience. Perspect. Psychol. Sci. 2016, 11, 265-279. [CrossRef] [PubMed]

Huang, M.; Bridge, H.; Kemp, M.; Parker, A. Human Cortical Activity Evoked by the Assignment of Authenticity when Viewing
Works of Art. Front. Hum. Neurosci. 2011, 5, 134. [CrossRef]

Ishizu, T.; Zeki, S. The brain’s specialized systems for aesthetic and perceptual judgment. Eur. J. Neurosci. 2013, 37, 1413-1420.
[CrossRef]

Skov, M.; Nadal, M. Art is not special: An assault on the last lines of defense against the naturalization of the human mind. Rev.
Neurosci. 2018, 29, 699-702. [CrossRef]

Schroeter, M.L.; Raczka, K.; Neumann, J.; Yves von Cramon, D. Towards a nosology for frontotemporal lobar degenerations—A
meta-analysis involving 267 subjects. Neurolmage 2007, 36, 497-510. [CrossRef] [PubMed]


https://doi.org/10.1136/jech.2010.113571
https://doi.org/10.1371/journal.pone.0128451
https://doi.org/10.1093/brain/awr179
https://www.ncbi.nlm.nih.gov/pubmed/21810890
https://doi.org/10.3390/brainsci11060785
https://www.ncbi.nlm.nih.gov/pubmed/34198487
https://doi.org/10.1037/a0013765
https://doi.org/10.1002/brb3.807
https://doi.org/10.1016/j.neuropsychologia.2017.02.010
https://www.ncbi.nlm.nih.gov/pubmed/28209520
https://doi.org/10.1212/WNL.0b013e3182518375
https://www.ncbi.nlm.nih.gov/pubmed/22529204
https://doi.org/10.1016/j.neuroimage.2007.03.022
https://www.ncbi.nlm.nih.gov/pubmed/17475514
https://doi.org/10.1038/s41598-019-50599-x
https://www.ncbi.nlm.nih.gov/pubmed/31575976
https://doi.org/10.3758/s13415-018-00658-z
https://www.ncbi.nlm.nih.gov/pubmed/30488224
https://doi.org/10.1016/j.neuropsychologia.2016.06.001
https://doi.org/10.1037/rev0000135
https://www.ncbi.nlm.nih.gov/pubmed/30802122
https://doi.org/10.2466/pr0.94.3c.1253-1260
https://doi.org/10.1177/00332941211026836
https://www.ncbi.nlm.nih.gov/pubmed/34148455
https://doi.org/10.1016/j.newideapsych.2010.04.001
https://doi.org/10.1037/a0031585
https://doi.org/10.1207/s15327957pspr0804_3
https://doi.org/10.1111/1467-8721.ep10768783
https://doi.org/10.2190/EM.27.1.f
https://doi.org/10.1037/1089-2680.9.4.342
https://doi.org/10.1162/jocn.2010.21457
https://www.ncbi.nlm.nih.gov/pubmed/20175677
https://doi.org/10.1177/1745691615621274
https://www.ncbi.nlm.nih.gov/pubmed/26993278
https://doi.org/10.3389/fnhum.2011.00134
https://doi.org/10.1111/ejn.12135
https://doi.org/10.1515/revneuro-2017-0085
https://doi.org/10.1016/j.neuroimage.2007.03.024
https://www.ncbi.nlm.nih.gov/pubmed/17478101

Brain Sci. 2024, 14, 500 11 of 11

33.

34.

35.

Whitwell, J.L.; Przybelski, S.A.; Weigand, S.D.; Ivnik, R.J.; Vemuri, P.; Gunter, J.L.; Senjem, M.L.; Shiung, M.M.; Boeve, B.E;
Knopman, D.S,; et al. Distinct anatomical subtypes of the behavioural variant of frontotemporal dementia: A cluster analysis
study. Brain 2009, 132, 2932-2946. [CrossRef] [PubMed]

Coyle-Gilchrist, I.T.S.; Dick, K.M.; Patterson, K.; Rodriquez, P.V.; Wehmann, E.; Wilcox, A.; Lansdall, C.J.; Dawson, K.E.; Wiggins,
J.; Mead, S.; et al. Prevalence, characteristics, and survival of frontotemporal lobar degeneration syndromes. Neurology 2016, 86,
1736-1743. [CrossRef] [PubMed]

Leroy, M.; Bertoux, M.; Skrobala, E.; Mode, E.; Adnet-Bonte, C.; Le Ber, I.; Bombois, S.; Cassagnaud, P.; Chen, Y.; Deramecourt, V.;
et al. Characteristics and progression of patients with frontotemporal dementia in a regional memory clinic network. Alzheimer’s
Res. Ther. 2021, 13, 19. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1093/brain/awp232
https://www.ncbi.nlm.nih.gov/pubmed/19762452
https://doi.org/10.1212/wnl.0000000000002638
https://www.ncbi.nlm.nih.gov/pubmed/27037234
https://doi.org/10.1186/s13195-020-00753-9
https://www.ncbi.nlm.nih.gov/pubmed/33419472

	Introduction 
	Aesthetic Experience in bvFTD 
	Previous Research on Aesthetic Experience in bvFTD 
	Objectives and Hypotheses 

	Method 
	Participants 
	Procedure 
	Materials 
	Aesthetic Experience Task 
	Statistical Analysis 

	Results 
	“A Little Touched” Experience in Patients with bvFTD 
	Few “Beautiful” Responses in Patients with bvFTD 


	Discussion 
	Conclusions 
	Appendix A
	References

