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INTRODUCTION
Neuroaesthetic is a term that only emerged in 1991. This eld is a blend 
of art with cognitive neuroscience. (Boccia, Barbetti, & Piccardi, 
2015; Brattico & Pearce, 2013; Brattico & Varankaitė, 2019; Cattaneo, 
2018; Chan, Derbie, & Hui, 2017Journal ; Chatterjee, 2006; Chatterjee 
& Vartanian, 2016; Julia F. Christensen & Gomila, 2018; Chu, Huang, 
& Ouyang, 2018 ; Coles, Harrison, & Todd, 2019) There have been 
many studies related to this. Studies include the effects of artistic 
activities or performing art assessments on the brain, neurotransmitters 
related to pleasure that arise during artist ic activit ies, 
electroencephalography during artistic activities, clinical 
improvement in neurology and psychiatry case art therapy. (Boccia et 
al., 2015; Brattico & Pearce, 2013; Brattico & Varankaitė, 2019; 
Cattaneo, 2018; Chan et al., 2017Journal ; Chatterjee, 2006; Chatterjee 
& Vartanian, 2016; Julia F. Christensen & Gomila, 2018; Chu et al., 
2018 ; Coles et al., 2019; Fish, 2019; Iigaya, P.O’Doherty, & Starr, 
2020; Jacobs, 2017 ; Jiang, Chen, & Xie, 2020; Kandel, 2013; H. Kao, 
Lam, & Kao, 2018; H. Kao, Zhu, & Chao, 2014; H. S. R. Kao, Xu, & 
Kao, 2021; Kwok, Bai, & Kao, 2011; Milovanović & Medić-Simić, 
2021; Nadal & Skov, 2013, 2015; Nalbantian, 2013; P.Kirsch, 
Drommelschmidt, & S.Cross, 2013; Sun, Han, & Jiang, 2020; 
Trojanoa, Grossia, & Flashc, 2009 ; C.-M. Wang & Chen, 2020 ; T. 
Wang, Mo, & Ce Mo, 2015; Wassiliwizky, Koelsch, Wagner, & 
Jacobsen, 2017; Xu, Kao, & Zhang, 2013; Zaidel, 2017 ) This eld is 
growing, as research by Qiuling Luo et al. showed that the part of the 
brain that is active when judging works of art is the same part that is 
active when judging good deeds.(Luo & Yu2, 2018)

Even neuroaesthetics has also been related to neuromarketing, 
meaning that this eld is becoming increasingly important and related 
to industries that produce products that are produced on a large scale. It 
is necessary to conduct a large-scale exploration in the form of 
research related to neuroaesthetics. For this purpose, it is necessary to 
carry out a bibliometric analysis with the keyword "neuroaesthetic".
 
Through bibliometric analysis, it can be known many things, namely 
the most researchers in a eld, the number of researcher citations, and 
journals containing research conducted by the most prominent 
researchers. Cooperation between researchers and the position of a 
eld based on keywords in related elds. The above can help 
researchers nd rare research themes.(Boccia et al., 2015)
 
Bibliometric analyzes of neuroaesthetics are rare. Anglada – Tort M 
and Skov M conducted a bibliometric study related to the relationship 
between aesthetics in science by conducting a study on the website of 
sciences in the form of 27,159 papers, 45,832 authors and 121 
countries. Visualization and bibliometric analysis investigated 
publication growth, citation analysis, productivity and collaboration 
increase in aesthetic research, especially in recent years.
 
The keywords written by the bibliometric writer in this document are 
aesthetic, bibliometric, neuroscience, psychology and web of science. 
We performed a bibliometric analysis on the Scopus site because it is a 
reputable, accurate and wide-ranging database. To our knowledge 
there has been no bibliometric research conducted on the eld of 
neuroaesthetic. Initial search, found 293 documents. The term 
neuroaesthetics rst appears in the following document.

Table of neuroaesthetics terms appears rst in the document.

The purpose of this research is to answer the following questions:
RQ 1  : How is the trend of neuroaesthetics research based on the 
number of publications per year.
RQ 2 : What journals publish the most neuroaesthetics themes?
RQ 3  : Who is the author of the most published neuroaesthetics.
RQ 4  : What are the subject areas that contribute to neuroaesthetics.
RQ 5  :  What are the main topics in the eld of neuroaesthetics.
RQ 6  : What are the potential topics in the eld of neuroaesthetics.
RQ 7  : Which country contributes the most research in the eld of 
neuroaesthetics?
RQ 8  : Which article is the most inuential based on the number of 
citations in the eld of neuroaesthetics.
RQ 9  : How is the thematic map related to neuroaesthetics research.

RESEARCH METHOD
Bibliometric analysis is carried out based on the following steps :

Figure 1 : Five phase of Bibliometric analysis (Garda-Reyes 2015)

Defining the search keyword 
This research was conducted on December 2, 2021 using the keyword: 
neuroaesthetic on the Scopus search engine..

Initial Search Result 
Found 289 documents from 1991 – 2021.
Table of Renement of Search Result

Refinement of Search Result 
After obtaining the initial results, screening was carried out based on 
the inclusion criteria, namely only English-language documents, then 
274 documents were obtained and stored in les with bib and csv 
extensions. We choose only documents that use English because we 
don't need to translate
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Compile Preliminary Data Statistic
The data obtained were compiled in Mendeley's reference manage 
software (RMS). Furthermore, the data is analyzed and classied 
based on the year of publication, author and subject area.

Research trends based on the number of publications per year 
(Rq1)

Figure 1. trends in neuroaesthetic research around the world

Publication in the eld of neuroaesthetics began in 1991 and then the 
number of documents decreased. In 2006 there was an increase in 1 
document until 2007. There was an increase in 2008 with 4 documents, 
but it fell again in 2010 (1 document). Furthermore, there were 
uctuations with an increasing trend, namely 2011 (13 documents), 
2013 (27 documents), 2014 (12 documents), 2015 (25 documents), 
2016 (25 documents), 2017 (35 documents), 2018 (26 documents), 
2019 (22 documents), 2020 (26 documents), 2021 (29 documents).

From the graph above (gure 1), it appears that the eld of 
neuroaesthetics is an area of interest and research in this eld can still 
be explored in the future.

The journal that publishes the most neuroaesthetics topics (Rq2)

Figure 2. Top ten journals with the most publications in the 
neuroaesthetic area

The journal that publishes the most neuroaesthetic topics is : Frontiers 
In Human Neuroscience, Frontiers In Psychology, Progress In Brain 
Research, Psychology Of Aesthetics Creativity And The Arts, and 
Rendiconti Lincei (gure 2).

The Journal of Frontiers in Human Neuroscience has so far published 
29 documents related to neuroaesthetics. This journal has an H-index 
of 114, courtesy of Universities and research institutions, Switzerland. 
Subject areas include medicine (psychiatry and mental health), 
neuroscience (behavioral neuroscience, biological psychiatry, 
neurology) and psychology (neuropsychology and physiological 
psychology), with Publisher media Frontier S.A. This journal is in Q1 
with SJR Year 2020 1,13. 

In the second place, Frontiers In Psychology has an H-index of 110, 
with the subject area of psychology at Universities and research 
institutions, Switzerland, with Publisher media Frontier S.A. this 
journal level is Q2 with SJR 2020 0.95.

In 3rd place is the Progress In Brain Research Journal with an H-index 
of 144, located at Universities and research institutions, Netherland. 
Subject area is neuroscience, publisher Elsevier, this journal has a Q2 
level with SJR 1.23 in 2020.

In 4th place is Psychology Of Aesthetics Creativity And The Arts with 

an H-index of 51, with the subject areas of arts and humanities (visual 
arts and performing arts), and psychology (applied psychology, 
developmental and educational psychology). This journal is at 
Universities and research institutions, United States, publisher of the 
American Psychological Association, this journal has a Q1 level with 
SJR 1.28 in 2020.

In 5th place is P Rendiconti Lincei. has an H-index of 26, with the 
subject areas of agricultural and biological science, earth and planetary 
sciences, and environmental science. This journal is located at 
Universities and research institutions, Italy, with the publisher 
Springer – Verlog Italia, this journal has a Q2 level with SJR 0.37 in 
2020.

Most authors in neuroaesthetics research (Rq3)

Figure 3. Most authors in the area of neuroaesthetics

The authors of the most neuroaesthetic topics are : Chatterjee A with 18 
documents, Nadal M with 17 documents, Skov M with 10 documents, 
Leder H with 9 documents, and Brattico E with 7 documents (gure 3).
The author of most documents related to neuroaesthetics is Chatterjee 
A, afliated with the University of Pennsylvania, the documents 
written by Chatterjee are widely published in the Journal of the Annals 
of the New Yorik Academy of Sciences.

Next is Nadal M afliated with the University of The Balearic Islands. 
Many of the documents written by Nadal are published in the Journal 
of Frontiers in Human Neuroscience.

The next author is Leder H, afliated with the University of Vienna, 
with the dominant document published by Frontiers in Human 
Neuroscience.

The next author is Jacobs AM, afliated with Freie Universitt Berlin, 
whose documents are widely published in the Journal of Frontiers in 
Human Neuroscience.

The authors in the last 5 are Cela – Conde CJ, afliated with the 
University of The Balearic Islands, whose documents are widely 
published Journal of Rendiconti Lincei

Subject areas or disciplines contributing to neuroaesthetic 
research (Rq4)

Figure 4. neuroaesthetic subject area by publication

Based on the picture above (gure 4), it appears that the large eld of 
neuroaesthetics is related to elds related to aesthetics, art, beauty, 
fmri, emotion, neuroscience, dance, brain, music, and empirical 
aesthetics. This shows the research journals that have been done. Areas 
symbolized by smaller circles indicate areas with less research.
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Main topics in the research stream in neuroaesthetics (Rq5)

Figure 5. density visualization of scopus. Database using 
vosviewer

Based on density visualization (gure 5), it appears that areas that can 
still be developed for research related to neuroaesthetics are: poetry, 
interdisciplinary, art therapy, neurocognitive poetics, tdcs brain 
stimulation, electrocnchepalography, neuromarketing, machine 
learning, visual perception, affect empathy, and visual preferences.
These areas appear with a less clear density picture.

Potential topics in the area of neuroaesthetics for future research 
(Rq6)

Figure 6. Overlay visualization of scopus. Database using 
vosviewer

Based on the Overlay visualization image (gure 6), it appears that 
areas that have an increasing trend related to neuroaesthetics in 
research in 2018 – 2019 are: TMS, machine learning, eeg, emotions, 
predictive coding, attention, psychology, empathy, and art therapy.

Tabel the Result of cluster Analysis

In cluster 1 with the most common words art, FMRI, and dance, the 
topics discussed are related to neurodevelopmental, aesthetic brain 
formation, aesthetics related to moving bodies, mechanisms when 
viewing dances, physical ability on dance perception, FMRI studies 
when viewing dances, and sensorimotor related aesthetics. while 
doing artistic activities. (B.Calvo-Merino, C.Jola, & D.E.Glaser, 2008; 
Cross, Kirsch, & Ticini, 2011; Jang & Pollick, 2011; Miura, Sugiura, & 
Takahashi, 2010; P.Kirsch, CosimoUrgesia, & S.Cross, 2016; 
Paterson, 2015; Sumanapala, Kirsch, & Walbrin, 2018)

In cluster 2 the most common words are neuroaesthetics, 
neuroscience, attention, the topics discussed include: aesthetic 
marketing, emotions and expressions related to faces, related to music, 
neuroscience of beauty, tdcs related to increasing creativity, the 
relationship between art and the brain, neural and biobehavioral 
functions of human dance, neuroimaging evidence, and art and 
cognitive neuroscience of vision. (Aldouby, 2019; Brattico & 
Jacobsen, 2009; Chatterjee & Vartanian, 2014; Julia F Christensen, 
Cela-Conde, & Gomila, 2017; Conway & Rehding, 2013; 
F.Christensen & AntoniGomila, 2018; Lucchiari, Sala, & Vanutelli, 
2018 ; Pollick, Vicary, & Noble, 2018; Proverbio, Camporeale, & 
Brusa, 2020 ; Reybrouck, Vuust, & Brattico, 2018; Šeduikienė, 2020; 
Seeley, 2006; S. Wang, Xu, & Xiao, 2021 ; Zangemeister & Privitera, 
2020 )

In cluster 3, the most common words are emotions, music and aesthetic 
appreciation, topics discussed for example the effects of music on 
emotions and social adaptation to the COVID-19 pandemic, aesthetic 
experiences of music and poetry, appreciation of music rhythms 
related to increased promotion activities, and related music history. 
cultural heritage.(Gofn, 2014; Hills, 2006; Hove, Martinez, & 
Stupacher, 2019; Kim, Mueller, & Lepsien, 2019; Kornysheva, 
Cramon, & Jacobsen, 2010; Margulis & Levine, 2017; Proverbio, 
Orlandi, & Pisanu, 2016; Robinson, 2010; Sarasso, Ronga, & Neppi-
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Hal Cluster Most Frequent Word Keyword
1 Cluster 1 Art (33)

FMRI (16)
Dance (13)

Art (33)
FMRI (16)
Brain (10)
Dance (13)

Neuroimaging (5)
Default mode network (4)

Embodiment (4)
Embodied cognition (3)

Visual (3)
2 Cluster 2 Neuroaesthetic (173)

Neuroscience (11)
Attention (5)

Neuroaesthetic (173)
Neuroscience (11)

Attention (5)
Psychology (3)
Art therapy (3)

Memory (3)
Interdisciplinary (3)

Poetry (3)

3 
3

Cluster 3 Emotions (18)
Music (12)

Aesthetic appreciation 
(9)

Emotions (18)
Music (12)

Aesthetic appreciation (9)
Pleasure (7)
Reward (6)

Preference (5)
Predictive coding (3)

Dopamine (3)

4 Cluster 4 Beauty (25)
Liking (6)

Brain stimulation (5)

Beauty (25)
Liking (6)

Brain stimulation (5)
tdcs (5)

Medial prefrontal cortex (4)
tms (3)

5 Cluster 5 Perception (5)
Experimental 
aesthetic (4)

Visual perception (4)

Perception (5)
Experimental aesthetic (4)

Visual perception (4)
Visual art (3)

Consciousness (3)
Cognition (3)

6 Cluster 6 Aesthetic (29)
Empirical Aesthetic 

(11)
Cognitive 

neuroscience (8)

Aesthetic (29)
Empirical Aesthetic (11)

Cognitive neuroscience (8)
Art perception (3)

Vision (3)
Visual preferences (3)

7 Cluster 7 Emphaty (4)
Movement (4)

Affect (4)

Emphaty (4)
Movement (4)

Affect (4)
Emotion (3)

Neuromarketing (3)
8 Cluster 8 Aesthetic experience 

(14)
Aesthetic judgement 

(6)
Aesthetic emotion (3)

Aesthetic experience (14)
Aesthetic judgement (6)
Aesthetic emotion (3)

Mirror neurons (3)

9 Cluster 9 Art appreciation (9)
Creativity (6)
Evolution (5)

Art appreciation (9)
Creativity (6)
Evolution (5)

Golden ratio (3)
10 Cluster 10 Balance (4)

Arts (3)
Complexity (3)

Balance (4)
Arts (3)

Complexity (3)
11 Cluster 11 Neurocognitive 

poetics (5)
Eeg (3)

Machine learning (3)

Neurocognitive poetics (5)
Eeg (3)

Machine learning (3)

12 Cluster 12 Electroencephalograp
hy (3)

Electroencephalography (3)
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Modona, 2021; Shen, 2014; Taylor, 2009; Vuoskoski & Eerola, 2017; 
Vuoskoski, Thompson, & Mcilwain, 2012; Yi-Bo, 2016)

In cluster 4, the most words are beauty, liking and brain stimulation, the 
topics discussed are, for example, increasing beauty experience with 
brain stimulation.(Cattaneo, Lega, & Flexas, 2014)

In cluster 5 with the most words: perception, experimental aesthetics, 
and visual perception, the topics discussed were preference studies, 
aesthetic stimulation, computational related visual aesthetics, verbal 
and non-verbal measurements on experimental aesthetics.(Augustin, 
Leder, & Hutzler, 2008; Berlyne, 1973; Brachmann & Redies, 2017 ; 
Gao & Soranzo, 2020; Harasawa, Sawahata, & Miyashita, 2021; 
Holmes & Zanker, 2013 ; Moore & Schwitzgebel, 2018; Munar, 
Nadal, & Castellanos, 2012; Redies, Brachmann, & Wagemans, 2017; 
Rolke, Seibold, & Stepper, 2019)

In cluster 6 the most words are aesthetics, empirical aesthetics, and 
cognitive neuroscience, the topics discussed include the benets of art, 
art theory for neuroscientists, beauty and the brain from a cultural 
perspective, history and differences in individual aesthetic 
appreciation.(Jacobsen, 2010; Langer, 2016; Pearce, Zaidel, & 
Vartanian, 2016; Rodway & Kirkham, 2016 ; Sherman & Morrissey, 
2018 ; Skov & Nadal, 2017)

In cluster 7, the most used words are empathy, movement and affect, 
topics discussed include cognitive therapy, audiovisual affect 
recognition, design and evaluation, of affective interactive art, group 
psychotherapy, and the joys of helping. (Barry, 2007; Bialoskorski & 
Westerink, 2009; Buckley, 2009; Goodsell, 1997; Parrell, Goldstein, & 
Lee, 2014; Strack, 2021)

In the cluster of 8 the most words are aesthetic experience, aesthetic 
judgment, and aesthetic emotion, topics discussed for example critical 
art, artist disability change the aesthetic experience, aesthetic 
experience in nature - based tourism, aesthetic response to music and 
their underlying neural and psychological mechanisms, models of 
aesthetic appreciation and aesthetic judgments.(Brattico, Bogert, & 
Jacobsen4, 2013; Gartus & Leder, 2014; Hosoya, 2019; Leder, Belke, 
& Oeberst, 2004; Leder & Nadal, 2014; Nieminen & Istók, 2011; 
Szubielska & Imbir, 2021; Szubielska, Imbir, & Fudali-Czyż, 2020; 
Szubielska, Imbir, & Szymańska, 2021; Vasilyeva & Lin, 2011; Yeh & 
Peng, 2018; Yeha, Hsu, & Li, 2018; Zhanga & Xu, 2020)

In the 9th cluster, the most words are art appreciation, creativity and 
evolution, topics discussed for example neuroaesthetics, the state of 
the domain in 2017.(Kozbelt, 2017)

In the cluster of 10, the most common words are balance, arts and 
complexity, topics discussed for example neuroaesthetic evolution 
variables in photographic painting during the renaissance, and adults 
and infats preferences of original art.(Aleem, Correa-Herran, & 
Grzywacz, 2017 ; Correa-Herran, Aleem, & Grzywacz, 2020; Krentz 
& Earl, 2013)

In the 11th cluster, the most words were neurocognitive poetics, eeg 
and machine learning. Topics discussed, for example, poetry mentally 
engages in experts and non-experts.(Cartocci, Rossi, & Modica, 2021)
n cluster 12 there is only 1 word, namely electroencephalography. 
Topics discussed include implicit aesthetic preference in ERP study, 
neurocognitive study of the emotional impact of geometrical criteria of 
architectural space, multimodal recognition of emotions, music and 
fac ia l  express ions  and  e lec t rophys io logy of  aes the t ic 
processing.(Beudt & Jacobsen, 2015; Cinzia & Vittorio, 2009; Gollob, 
Mayer, & Braumann, 2021; Grobman & Shemesh, 2015; Herrera-
Arcos & Tamez-Duque, 2017; Hoenen, Lübke, & Pause, 2017; Jacobs, 
2015; Jacobsen, 2013; Liu, Lughofer, & Zeng, 2017; Maglione, Brizi, 
& Vecchiato, 2017; Obermeier, Kotz, & Jessen, 2016; Sarasso, Ronga, 
& Forte, 2019; Sarasso, Ronga, & Kobau, 2020; Shemesh, Leisman, & 
Bar, 2021)

Countries that have developed the most research in the eld of 
neuroaesthetics are : United Kingdom with 829 documents, Canada 
with 821 documents, Germany with 672 documents, USA with 668 
documents, and Austria with 577 documents (gure 7).

The country that publishes the most documents related to 
neuroaesthetics is the United States, with the lead author being 

Chaterje with afliation to the University of Pennsylvania. The 2nd 
country with the most documents written by the author Nadal M with 
afliation to the University of Balearic Island. The 3rd country is 
Denmark with the most documents written by the author Skov M, 
afliated with the University of Vienna. The 5th country is Germany, 
the author of the most documents Jacobs AM, with the afliation of 
Freie Universitt Berlin.

Countries that have developed the most research in the field of 
neuroaesthetics (Rq7)

Figure 7. Most Cited Countries

The most influential articles by number of citations (Rq8)

Figure 8. Most Global Cited Document

The author of the most cited articles is : Rose N (2013) with 493 
documents, Brown S (2011) with 212 documents, Chatterjee A (2011) 
with 208 documents, Chatterjee A (2014) with 205 documents, and Di 
Dio C (2009) with 173 documents (gure 8).

Thematic folders related to neuroesthetics (Rq8)

Figure 9. Thematic Map

Based on thematics (gure 9), it appears that niche themes are research 
that has begun to be widely studied, including research empirical 
calligraphy, musical predictions rewarding and artistic painting 
artworks. Calligraphy research related to neuroaethetics is the use of 
Chinese characters as a therapy for various neuro-psychiatry disorders. 
By starting this research, it is hoped that the potential of calligraphy as 
a therapy will also appear in calligraphy in other areas in various parts 
of the world.(Chan et al., 2017Journal ; Chu et al., 2018 ; H. Kao et al., 
2018; H. Kao et al., 2014; Kwok et al., 2011; Min Xu & Kao, 2013)

CONCLUSION
Based on bibliometric studies using vosviewer and biblioshiny, it 
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appears that elds related to aesthetic psychology, and neuroscience 
since 2005-2021 show an increasing number of documents and there 
are areas that can still be developed in many future researches.

It appears that neuroaesthetic keywords as keywords that often appear 
together with aesthetic, neuroscience, and psychology keywords, are 
areas that have the potential to be developed in future research. 
Because the appearance on the search is still rare. Research trends that 
can be developed are neuroaesthetic with neuromarketing, 
neuroaesthetic with emotion, neuroaesthetic with aesthetic 
experience, neuroaesthetic with brain and neuroaesthetic with 
creativity.
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