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a  b  s  t  r  a  c  t

Here  we  aimed  at finding  the  neural  correlates  of  the  general  aspect  of visual  aesthetic  experience  (VAE)
and  those  more  strictly  correlated  with  the content  of  the  artworks.  We  applied  a  general  activation
likelihood  estimation  (ALE)  meta-analysis  to 47  fMRI  experiments  described  in  14  published  studies.  We
also  performed  four  separate  ALE  analyses  in order  to identify  the  neural  substrates  of  reactions  to  specific
categories  of  artworks,  namely  portraits,  representation  of  real-world-visual-scenes,  abstract  paintings,
and body  sculptures.  The  general  ALE  revealed  that  VAE  relies  on  a bilateral  network  of  areas,  and  the
individual  ALE  analyses  revealed  different  maximal  activation  for  the  artworks’  categories  as  function  of
euroaesthetics
eauty and brain
euroimaging

MRI
eauty meta-analysis

their  content.  Specifically,  different  content-dependent  areas  of the  ventral  visual  stream  are involved
in  VAE,  but  a  few additional  brain  areas  are  involved  as well.  Thus,  aesthetic-related  neural  responses  to
art  recruit  widely  distributed  networks  in both  hemispheres  including  content-dependent  brain  areas  of
the ventral  visual  stream.  Together,  the  results  suggest  that  aesthetic  responses  are  not independent  of
sensory,  perceptual,  and  cognitive  processes.
© 2015  Elsevier  Ltd. All  rights  reserved.
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1. Introduction

An artwork can be described as an object perceived as “skill-
ful and creative expressions of human experience, in which the
manner of creation is not primarily driven by any other function”
(Hagtvedt and Patrick, 2008; pp. 380), but it is also an unequiv-

ocal expression of intentionality and communication. Intentions
play a pivotal role in producing works of art and clearly differenti-
ate artworks from other types of human creations. Earlier theories

dx.doi.org/10.1016/j.neubiorev.2015.09.009
http://www.sciencedirect.com/science/journal/01497634
http://www.elsevier.com/locate/neubiorev
http://crossmark.crossref.org/dialog/?doi=10.1016/j.neubiorev.2015.09.009&domain=pdf
mailto:maddalena.boccia@uniroma1.it
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bout the mind and aesthetic experience can be found both in Kant
nd Schopenhauer (Kant, 1790; Schopenhauer, 1969). In Schopen-
auer’s theory, in particular, the notion of aesthetic attitude saw

ts emergence. Aesthetic attitude has been proposed to require an
ntentional shift from an automatic visuo-perceptual processing
o an “aesthetic state of mind”, more explicitly directed to the
ensory experience (Cupchik and Winston, 1996; Cupchik, 1992)
nd to reflect a unique, emotionally coloured, self-transcending
ubject–object relationship (Marković, 2012).

In the past decade a large body of research assessing the
eural underpinnings of visual aesthetic experience (VAE) of art-
orks through the use of functional neuroimaging (Nadal, 2013;
artanian et al., 2013) has been published. One of the major goals
f this field is to reveal the neural network underlying the aes-
hetic experience of visual artworks (Boccia et al., 2015; Cela-Conde
t al., 2011; Di Dio et al., 2007; Kirk et al., 2009a; Vartanian and
oel, 2004; Vessel et al., 2012). The overall findings report that
esthetic experience requires a distributed network of activation in
egions associated with different functions (e.g., sensory, cognitive,
otoric) (Di Dio and Gallese, 2009), and this suggests that art-

elated aesthetic experience taps into a neural system, rather than
nto a single neural region (Cela-Conde and Ayala, 2014; Vartanian
nd Skov, 2014).

Functional neuroimaging studies of visual aesthetic experi-
nce (VAE) of artworks has found that occipito-temporal regions
nvolved in processing early and intermediate visual features such
s orientation, shape and colour, as well as object recognition are
aximally active (Vartanian and Skov, 2014). Non-art studies using

MRI have shown that the ventral occipito-temporal regions, also
nown as the ventral visual stream (VVS), are selectively responsive
o separate visual categories, namely whole faces in the fusiform
ace area (Kanwisher et al., 1997), places in the parahippocampal
lace area (Epstein et al., 1999), and whole bodies in the extrastriate
ody area (Brandman and Yovel, 2014; Downing et al., 2001) and

n the fusiform body area (Brandman and Yovel, 2014; Taylor et al.,
007). Of interest is whether or not the contents of visually catego-
ized artworks would similarly activate these content-specialized
reas of the VVS.

Other brain regions have also been found to be active when sub-
ects view artworks. Different zones within the orbitofrontal cortex
ave been found to be differentially involved (Ishizu and Zeki, 2013;
awabata and Zeki, 2004). The anterior cingulate cortex has been

ound to be involved in the general aspect of VAE regardless of
he category of content (Boccia et al., 2015; Pöppel et al., 2013;
eh et al., 2015) and it has been also found to be activated dur-

ng aesthtic experience across different sensory modalities (Brown
t al., 2011). The anterior cingulate cortex and the orbitofrontal
ortex are examples of brain regions underlying the interaction
etween cognition and emotion during the evaluation of sensory

nformation (Pessoa, 2008; Rolls and Grabenhorst, 2008). In par-
icular, the orbitofrontal cortex directly receives input from late
isual areas (such as that along the inferior temporal cortex, which
s part of the VVS). Thus, the orbitofrontal region is extremely well
ositioned to tune perceptual processing in visual areas, and under-

ie emotional evaluation of art. Interestingly, aesthetic experience
as recently been seen as the result of the interaction between

ntentional (i.e., top-down) orienting of attention, in the lateral
refrontal cortex, and bottom-up constructive facilitation, in the
uperior parietal lobe (Cupchik et al., 2009).

Chatterjee and Vartanian (2014) (Chatterjee, 2004) developed a
heoretical model of the cognitive and affective processes involved
n VAE, namely a series of information-processing stages. First,

ll of the elementary visual features of artworks are processed
ike all other visual objects; second, attentional processes redi-
ect information processing to salient visual properties, such as
olour, shape, and composition, by means of the fronto-parietal
havioral Reviews 60 (2016) 65–71

attentional network; third, the attentional network modulates
processing within the attributional areas of the ventral visual
stream; fourth, feedback and feed-forward processes, linking atten-
tional and category-specific circuits (e.g., in the VVS), enhance the
experience of the visual stimuli. Finally, in most cases emotional
systems are also involved. The category-specific areas of the VVS
(i.e., face, place, body) have been recently hypothesized to serve
as neural triggers for pervasive effects of aesthetic experiences
(Chatterjee et al., 2009).

Cela-Conde et al. (2013) proposed that the whole aesthetic expe-
rience consists mainly of two  distinct cognitive events, which take
place at different time spans: an initial general appraisal of the
aesthetic qualities (i.e., the perception of a visual stimulus as beau-
tiful or not), which the authors call “aesthetic appreciation sensu
stricto” and a delayed appraisal of detailed aspects of the aes-
thetic experience (i.e., whether it is interesting or original), which
the authors call “aesthetic appreciation sensu lato”. The aesthetic
appreciation sensu stricto has been found to rely mainly on a net-
work of areas encompassing occipital and frontal regions, while the
aesthetic experience sensu lato mainly correspond to the activa-
tion of the default mode network (DMN) (Cela-Conde et al., 2013).
These results, together with others (Munar et al., 2012; Vessel et al.,
2012), support the idea that the aesthetic experience is the result
of coordination of different cognitive processes associated with the
activation of interconnected regions of a widespread neural net-
work.

In the present study we tested the hypothesis that category-
specific regions in the VVS contribute to VAE as function of
the content of the art, through a meta-analytic approach based
on activation likelihood estimation (ALE) analysis. This method
allows performing coordinate-based meta-analyses of fMRI data
that condenses the wealth of neuroimaging findings into meaning-
ful patterns. We applied a general ALE meta-analysis to identify
neural substrates underpinning general aspects of VAE as well
as four separate ALE analyses to different categories of artworks,
namely painted portraits, representations of real-world visual
scenes, abstract paintings, and body sculptures. Based on previous
observations (Brown et al., 2011; Vartanian and Skov, 2014), we
hypothesized that viewing visual art activates early occipital visual
areas and the VVS, as well as medial and lateral frontal regions
involved in emotional and affective processes.

2. Meta-analysis

2.1. Inclusion criteria for papers

A systematic method was adopted to review the literature. The
search was carried out using PubMed, a free digital archive of
biomedical and life sciences journal literature in which all articles
using fMRI are reported. Relevant articles were identified through
searches using the following string: “neuroaesthetic” <OR> “neu-
roesthetic” <OR> “aesthetic” <OR> “esthetic” <AND> “fMRI” <NOR>
“PET” <NOR> “EEG” <NOR> “patients”. A total of 45 papers were
found.

Our a-priori inclusion criteria for papers were: (1) Inclusion
of whole-brain analysis performed using functional magnetic res-
onance imaging (fMRI); thus, we  excluded positron emission
tomography (PET) studies, electrophysiology studies and papers
that reported only results from ROI analysis. (2) Provision of coor-
dinates of activation foci, either in Montreal Neurological Institute
(MNI) or Talairach reference space. (3) All participants in the stud-

ies had to be young and healthy. (4) All neuroimaging studies
had to include a visuo-perceptual control condition to exclude all
activations that were not directly connected to VAE. (5) The exper-
imental tasks required participants to make an aesthetic judgment
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Table  1
Papers included in the meta-analysis.

Paper/Study N Number of experiments

All Body Scene Portrait Abstract Miscellaneous

Di Dio et al. (2011) 32 4 4
24 6 6

Boccia et al. (2015) 20 1 1
Flexas et al. (2014) 24 3 1 1 1
Mizokami et al. (2014) 39 2 2
Ishizu and Zeki (2013) 12 4 1 1 2
Vessel et al. (2012) 16 2 2
Cupchik et al. (2009) 16 2 2
Di Dio et al. (2007) 14 5 5
Ishizu and Zeki (2011) 21 4 4
Kawabata and Zeki (2004) 10 6 2 1 3
Lacey et al., 2011 8 3 3
Vartanian and Goel (2004) 12 1 1
Kirk et al. (2009a) 14 2 2
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Kirk et al. (2009b) 24 2 

otes. N = number of participants in each study.

bout artworks. Studies that did not focus on aesthetic experience
f visual artworks were excluded from the meta-analysis. (6) Only
roup studies were included. (7) There could be no pharmacologi-
al manipulation. Using these criteria, we selected 14 papers (these
tudies are summarized in Table 1).

.2. Activation likelihood estimation

Activation likelihood estimation (ALE) analyses the probability
hat a voxel will contain at least one of the activation foci; it is
alculated at each voxel and results in a thresholded ALE map. In
ther words, ALE assesses the overlap between foci by modeling
he probability distributions centered at the coordinates of each
ne (Eickhoff et al., 2009).

A general ALE meta-analysis was performed on the foci derived
rom the selected studies on VAE (Table 1). The coordinates of the
oci were taken from original papers. The general ALE meta-analysis
as performed on a total of 47 experiments (335 activation foci,

80 participants) reported in the 14 selected studies (see above for
nclusion criteria).

We  also performed four separate ALE analyses on different
ategories of artworks used in the experiments: portraits, repre-
entation of real-world visual scenes (i.e., painted representation
f complex scenes of local visual environment, such as landscapes,
ity streets or buildings; Epstein and Kanwisher, 1998), abstract art,
nd sculptures of the body. As the authors never explicitly stated
he category of artwork, two experimenters (M.B. and S.B.) inde-
endently classified the studies. Experiments including different
ategories of paintings were excluded from these analyses. Thus,
he data from these experiments were included in the general anal-
sis but not in the individual analyses. Separate ALE analyses were
erformed on (1) 3 experiments using paintings of portraits (42
articipants, 38 activation foci), (2) 9 experiments using paintings
f real-world visual scene (194 participants, 46 activation foci), (3)

 experiments using painted abstract art (52 participants, 13 acti-
ation foci) and (4) 15 experiments using photographs of sculptures
f the body (342 participants, 130 activation foci).

The ALE meta-analysis was performed using GingerALE 2.3.1
brainmap.org) with MNI  coordinates (Talairach coordinates were
utomatically converted into MNI  coordinates by GingerALE.). In
ccordance with Eickhoff et al.’s (2009) modified procedure, the
LE values of each voxel in the brain were computed and a test

as performed to determine the null distribution of the ALE statis-

ic of each voxel. The Full-Width Half-Maximum (FWHM) value
as automatically computed, because this parameter is empiri-

ally determined (Eickhoff et al., 2009). The thresholded ALE map
2

was computed using p values from the previous step and a False
Discovery Rate (FDR) at the 0.05 level of significance (Tom Nichol’s
FDR algorithm). Moreover, a minimum cluster size of 200 mm3 was
chosen. A cluster analysis was  performed on the thresholded map.
The ALE results were registered on an MNI-normalized template
(brainmap.org) using MRICRO (http://www.mccauslandcenter.sc.
edu/mricro/index.html).

3. Results

3.1. General meta-analysis

The general ALE meta-analysis of VAE revealed clusters of acti-
vations in a wide bilateral network of areas (Fig. 1; Table 2) covering
areas that encompass the range of occipital to frontal lobes. This
network encompassed bilateral inferior occipital gyrus, lingual and
parahippocampal gyri, inferior frontal gyrus, anterior cingulate cor-
tex, amygdala and insula. VAE also activated the middle frontal
gyrus, fusiform gyrus and precuneus in the right hemisphere, as
well as the medial frontal gyrus, precentral gyrus and middle occip-
ital gyrus in the left hemisphere.

3.2. Single ALE meta-analyses

To test for the specific engagement of the neural category-
specific areas in the VVS, we led four ALE analyses: ALE analysis
on fMRI experiments of VAE of painted portraits revealed clus-
ters of activation in the right hemisphere (Fig. 2), specifically in
the fusiform face area and inferior occipital gyrus as well as in the
amygdala.

The ALE analysis on fMRI experiments of VAE of representations
of real-world visual scenes revealed clusters of activation in the
parahippocampal gyrus, in the place area, retrosplenial cortex and
middle temporal gyrus in the right hemisphere as well as in the left
lingual gyrus (Fig. 3).

The ALE analysis on fMRI experiments of VAE of abstract paint-
ings revealed cluster of activation in the posterior cingulate cortex
bilaterally (Fig. 4).

Finally, the ALE analysis on fMRI experiments of VAE of body
sculptures revealed cluster of activation in the bilateral fusiform
body areas (but not in the extrastriate areas), supplementary motor

areas, inferior frontal gyri (at the boundary with precentral gyri)
hippocampi and insula, as well as in the lingual and inferior occip-
ital gyri, inferior frontal gyrus and superior parietal lobule in the
right hemisphere (Fig. 5).

http://www.mccauslandcenter.sc.edu/mricro/index.html
http://www.mccauslandcenter.sc.edu/mricro/index.html
http://www.mccauslandcenter.sc.edu/mricro/index.html
http://www.mccauslandcenter.sc.edu/mricro/index.html
http://www.mccauslandcenter.sc.edu/mricro/index.html
http://www.mccauslandcenter.sc.edu/mricro/index.html
http://www.mccauslandcenter.sc.edu/mricro/index.html
http://www.mccauslandcenter.sc.edu/mricro/index.html
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Fig. 1. Results of general ALE meta-analysis on fMRI experiments assessing VAE (see Table 2 for more information about peaks labeling and cluster information). Region
showing consistent activation across studies are shown in red-to-yellow patches. Activation map  resulting from the ALE analysis was  corrected for multiple comparisons
using  FDR at the 0.05 level of significance and cluster size major than 200 mm3. (For interpretation of the references to colour in this figure legend, the reader is referred to
the  web  version of this article.)

Table 2
Region showing consistent activations across neuroimaging studies of VAE.

Region BA Hem Volume (mm3) ALE Value x y z

Parahippocampal gyrus 37 R 5280 0.030 34 −48 −10
Culmen, anterior cerebellum R 0.025 30 −40 −20
Fusiform gyrus 37 R 0.023 30 −54 −8
Middle frontal gyrus 46 R 3320 0.028 50 38 14
Claustrum R 0.024 32 20 4
Medial frontal gyrus 32 L 2688 0.035 2 16 48
Inferior occipital gyrus 19 R 1768 0.029 40 −78 −4
Parahippocampal gyrus 36 L 1552 0.024 −32 −36 −18
Parahippocampal gyrus 37 L 0.018 −30 −44 −8
Inferior frontal gyrus 9 L 1400 0.023 −46 8 30
Middle frontal gyrus 6 R 1288 0.028 38 0 54
Insula 13 L 1272 0.024 −36 22 −2
Inferior frontal gyrus 9 R 1232 0.028 48 10 30
Precuneus 7 R 1032 0.026 24 −66 54
Parahippocampal gyrus 27 R 1000 0.026 22 −32 −4
Amygdala R 600 0.020 22 −4 −16
Inferior occipital gyrus 19 L 552 0.017 −38 −82 2
Middle occipital gyrus 18 L 0.016 −42 −82 −6
Lingual gyrus 18 R 536 0.019 14 −84 −6
Lingual gyrus 18 L 528 0.018 −6 −88 −8
Inferior occipital gyrus 18 R 528 0.018 30 −92 −4
Anterior cingulate cortex 32 L 472 0.017 −4 40 −12
Anterior cingulate cortex R 0.013 6 32 −6
Parahippocampal gyrus 27 L 344 0.018 −20 −32 −6
Precentral gyrus 4 L 264 0.016 −38 −12 60
Amygdala L 208 0.015 −18 −6 −16

N

4

w
a
f
a

Amygdala L 

otes. BA = Brodmann areas, if applicable; Hem = hemisphere.

. Discussion

Our first aim was to find converging evidence for a neural net-

ork for VAE. The results of the general ALE analysis highlighted

 network of areas encompassing the range of the occipital to the
rontal lobes, and including both category-specific areas of the VVS
s well as anterior frontal areas. Further, the results of the single ALE
0.013 −24 −12 −14

analyses on different categories of visual artworks revealed a neural
segregation in the VVS as function of the different contents of the
art. The fusiform face area showed greater activation for painted

portraits, the parahippocampal place area showed greater activa-
tion for representations of real-world visual scenes; the fusiform
body area as well as the structures of the limbic lobe, the infe-
rior frontal gyrus, the supplementary motor area and the insula
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Fig. 2. Results of single ALE meta-analysis on fMRI experiments assessing VAE of
portraits. Region showing consistent activation across studies are shown in red-
to-yellow patches. Activation map  was corrected for multiple comparisons using
FDR at the 0.05 level of significance and cluster size major than 200 mm3. Notes.
FFA = fusiform face area; Amy  = amygdala; IOG = inferior occipital gyrus. (For inter-
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Fig. 4. Results of single ALE meta-analysis on fMRI experiments assessing VAE of
abstract paintings. Region showing consistent activation across studies are shown
in  red-to-yellow patches. Activation map was corrected for multiple comparisons

et al., 2007; Brandman and Yovel, 2014), but since there are infi-

F
a
N
fi

retation of the references to colour in this figure legend, the reader is referred to
he web version of this article.)

ll showed greater activation for body sculptures. Thus, the results
int that art is not a single entity category, that, in fact, viewing it
riggers brain activation depending on the content of the artistic
epiction itself.

Several investigations (Vartanian and Skov, 2014, for review)
nd a recent meta-analysis (Vartanian and Skov, 2014) have
eported the aesthetic response contribution of the category-
pecific areas of VVS, and the present study shows, for the first
ime, converging evidence in greater detail for the involvement of
hese category-specific areas in VAE, plus other brain regions. Our
resent results seem to confirm the hypothesis by Chatterjee et al.
2009) that category-specific areas of the VVS (i.e., fusiform face
rea, parahippocampal place area, and fusiform body area) have
pecific neural rolls in the pervasive effects of aesthetic experience.

But the total picture of the neural VAE is far from being sim-
le. Representations of real-world visual scenes activate a whole
etwork (parahippocampal gyrus, retrosplenial cortex, the right
iddle temporal gyrus and the left lingual gyrus) not just the place

rea of the VVS. The fact that the left lingual gyrus is activated as
ell should not be surprising given the role it plays in colour knowl-

dge; damage to the gyrus can give rise to colour agnosia (Zaidel,
005). Some of the activated regions are involved in human naviga-

ion and learning new environments (Boccia et al., 2014). Painted
ortraits activate the amygdala (Ahs et al., 2013), not just the face
rea of the VVS. Also, body sculptures rely on activation of the

ig. 3. Results of single ALE meta-analysis on fMRI experiments assessing VAE of represent
re  shown in red-to-yellow patches. Activation map was corrected for multiple compariso
otes.  PPA = parahippocampal place area; LG = lingual gyrus; RSC = retrosplenial cortex; M
gure  legend, the reader is referred to the web  version of this article.)
using FDR at the 0.05 level of significance and cluster size major than 200 mm3. Notes.
PCC  = posterior cingulate cortex. (For interpretation of the references to colour in this
figure legend, the reader is referred to the web version of this article.)

insula, not just the fusiform body area of the VVS (Amoruso, 2011;
Kanwisher et al., 1997; Tsakiris et al., 2007). These areas are clearly
involved in the pervasive effects of VAE. Interestingly, however, the
extrastriate body area was not consistently activated across stud-
ies; one would have expected activation particularly upon viewing
body sculptures.

Abstract paintings, a category that combines several artistic-
related concepts, on the other hand, did not activate regions within
the VVS. We found that VAE of abstract paintings relies mainly
on activation of the posterior cingulate cortex, and this suggests
a continuum in art contents and differently activated brain areas.
Abstract paintings can be highly conceptual despite not being
explicitly representational. The significance of activation in the pos-
terior cingulate cortex is that this region is linked to supporting
internally-directed cognition, including the retrieval of episodic
and semantic memories (Leech and Sharp, 2014); its role in VAE of
abstract paintings may  be related to processing of internal thoughts
(Vessel et al., 2012) rather than to externally guided processing. It
would seem, then, that aesthetic responses recruit the same regions
recruited by non-art perceptual and cognitive events (Kanwisher
et al., 1997; Epstein et al., 1999; Downing et al., 2001; Taylor
nite ways to depict the contents of visual art, one would expect
additional neural areas to be uncovered in future studies. The meta-
analysis also showed that the anterior cingulate cortex is involved

ation of real-world visual scenes.  Region showing consistent activation across studies
ns using FDR at the 0.05 level of significance and cluster size major than 200 mm3.
TG  = middle temporal gyrus. (For interpretation of the references to colour in this
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Fig. 5. Results of single ALE meta-analysis on fMRI experiments assessing VAE of body sculptures. Region showing consistent activation across studies are shown in red-to-
yellow patches. Activation map  was corrected for multiple comparisons using FDR at the 0.05 level of significance and cluster size major than 200 mm3. Notes. FBA = fusiform
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ody  area; INS = insula; HC = hippocampus; LG = lingual gyrus; IOG = inferior occipit
rea;  SPL = superior parietal lobe. (For interpretation of the references to colour in t

ilaterally. In non-art studies it has been found to be particularly
ctive in explicitly evaluative processes (Cunningham et al., 2004).
n art-related studies, it has been linked to the intentional nature of
he aesthetic evaluation (Jacobsen et al., 2006). It is considered to be
trongly linked to affective processing as well as to functional inte-
ration of cognition and emotion (Pessoa, 2008). The general ALE
eta-analysis demonstrated that anterior cingulate cortex is con-

istently activated, suggesting that this structure plays a critical role
n aspects of the so-called “aesthetic state of mind”, which underl-
es processing of emotional aspects of aesthetic-related responses
nd their integration with higher order cognitive evaluation.

In light of the neural model proposed by Cela-Conde et al. (2013),
he consistent activation across studies that we found in the ante-
ior cingulate cortex deserves additional considerations. As stated
n the Introduction, these authors proposed that “aesthetic appre-
iation sensu lato”, which consists of delayed appraisal of detailed
spects of the aesthetic experience, mainly corresponds to the acti-
ation of the so-called default mode network (Cela-Conde et al.,
013). The default mode network has been repeatedly found to
e involved in spontaneous cognition and internally focused tasks
Buckner et al., 2008). The anterior cingulate cortex is part of this
etwork (Greicius et al., 2003) and it has been proposed that it
erves as a connectivity hub, where cognition and emotion inter-
ct to promote evaluation of sensory information (Pessoa, 2008). It
ay  play a pivotal role in coordinating neural processes underly-

ng perceptual, cognitive and emotional responses required for the
hole VAE.
The present results inform further neuroimaging research about
AE. It helps in clarifying that art content plays a role in what brain
reas are activated and demonstrates that aesthetic experience is
ot independent from sensory, perceptual, and cognitive processes.
s; IFG = inferior frontal gyrus; pCG = precentral gyrus; SMA  = supplementary motor
ure legend, the reader is referred to the web version of this article.)

The VAE is interwoven into these processes. Cognitive assessment
in aesthetic appreciation has previously been reported by Flexas
et al. (2014). The findings here further suggest that clarifications in
future research are required especially given the universally wide
variety of art that is produced throughout the world. Different neu-
ral perceptual processes may  be involved with different categories
of artworks.

5. Conclusion

In the present study we tested the hypothesis that category-
specific regions in the VVS contribute to VAE as function of the
content of the art, and found that viewing visual art activates
early occipital visual areas and the VVS, as well as medial and
lateral frontal regions involved in emotional and affective pro-
cesses. Specifically, different content-dependent areas of the VVS
are involved as function of the category of content. The present
results confirm that a widespread neural network contributes to
the aesthetic experience of visual artworks, and this supports the
notions that (1) it is represented by widely distributed activated
regions, and (2) consists mainly of content-dependent areas of the
ventral visual stream (Brown et al., 2011). On the whole, these
results suggest that art is a multi-faceted expression of human cog-
nition and as such it recruits the functions of multiple brain regions.
It has already been hypothesized that art, a uniquely human activ-
ity, did not originate for the purpose of creating mere objects of

beauty but rather as a form of communication (Zaidel, 2015). The
results of the meta-analyses here confirm that aesthetic reactions
to artworks, rather than being mere reactions, are another feature
of human cognition with multiple neuroanatomical bases.
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