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Investigation into the neural basis of expertise in bodily motion processing in
judges of rhythmic gymnastics
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The present study aimed to elucidate the mechanisms of bodily motion
perception from a comprehensive perspective that includes both spectators and performers (athletes).
To achieve this goal, we pursued two research theme. In study 1,we conducted brain function
measurement of involving rhythmic gymnastics judges, and in study 2, analyzed the individual
attributes of athletes that engenders individual differences in competitive performance.
Due to the spread of COVID-19, we were unable to complete Study 1, which required the brain function
measurement of a large number of participants. However, in Study 2, we succeeded in partially
elucidating the psychological traits common to high-performing athletes and the biological
foundations related to these psychological traits.
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Cortisol Testosterone i
Ratio
[pmol/mg] [pmol/mg]
High 0.046 0.008 673.896
0.022 0.005 326.347
Low 0.039 0.008 536.803
0.017 0.004 193.824
p-value 0.351 0.915 0.192
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High Low
M SD M SD p-value
Grit R BRO—HM 2.7 0.5 2.8 0.6 0.715
i3 FEO RS 4.0 0.6 35 0.8 0.062
TAIS R R B 2.2 0.6 1.7 0.3 0.01*
S DFR AN R 22 2.2 0.8 2 0.6 0.35
HIR A% 2.4 0.8 1.9 0.3 0.028*
35t 1 (BB A [77] 1.7 0.6 1.7 0.7 0.853
EEEESS 2.5 0.9 2 0.6 0.132
" %':EQE’?%T%%;L\ 4.4 0.5 4.1 0.6 0.073
e AT 4.6 0.5 4.1 0.7 0.031*
i FhE AR 3.8 0.8 3.8 0.5 0.888
REE . \
WALy 2.8 0.9 2.6 0.8 0.49
% B BE 2.5 1.1 2.6 0.9 0.798
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Cortisol Testosterone )
Ratio
[pmol/mg] [pmol/mg]
High 0.041 0.006 664.224
0.019 0.002 289.479
Low 0.028 0.006 473.808
0.016 0.002 157.112

p-value 0.179 0.487 0.189
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High Low
M SD M SD p-value
Grit R BBRO—EME 2.7 0.5 2.8 0.6 0.773
i3 FEO TR 3.8 0.7 3.8 0.5 0.923
TAIS K ) B 2.0 0.6 1.6 0.3 0.244
BERL DRBFNI) R 2 2.1 0.8 1.9 0.4 0.621
H IR RE 2.0 0.6 1.8 0.3 0.341
St [E AL ) 1.6 0.6 1.6 0.3 0.994
EEEESN 2.2 0.9 2 0.4 0.634
P iﬁ&é?ﬁ\-ﬁ%b 4.3 0.4 4.2 0.5 0.647
e, L AT 45 0.4 3.9 0.9 0.045*
AL FEE Y EGR 4.0 0.5 3.6 0.4 0.165
R . \
W RGO 2.8 0.9 2.5 0.6 0.508
i [E ]k 2.5 1.0 2.8 0.7 0.549
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Cortisol Testosterone ]
Ratio
[pmol/mg] [pmol/mg]
B —HME  r 0.058 0.129 -0.083
p 0.766 0.506 0.668
AV IRE r -0.218 -0.068 -0.111
p 0.257 0.726 0.566
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Cortisol Testosterone )
[pmol/mg] [pmol/mg] Ratio
FEtrrEh R r 0.538 0.251 0.324
p 0.003** 0.189 0.087
R r 0.668 0.297 0.413
Ey IR p <.001** 0.118 0.026*
H IR % r 0.225 0.539 -0.159
p 0.24 0.003** 0.409
Bt 3 (B EEAE ) r 0.364 0.471 -0.045
p 0.052 0.01* 0.818




EEEREES r 0.685 0.369 0.378
p <.001** 0.049* 0.043*
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Cortisol Testosterone )
[pmol/mg] [pmol/mg] Ratio
FREHS L T -0.156 -0.007 -0.081
p 0.419 0.97 0.678
=1oac” VA r 0.073 -0.073 0.21
p 0.708 0.707 0.275
FEE AR r -0.004 -0.077 0.106
p 0.984 0.692 0.584
W0 r -0.052 -0.139 0.096
p 0.791 0.473 0.62
it 4[] b r 0.195 -0.058 0.165
p 0.31 0.766 0.394

PlED L5z, &0 DFEATOBESEE[RPEWORTI, BP0 T 4 —< X% LT
WA AR U5 — T, OEFLEA L TWD Z EARENT, B4 DR < Jefia 2L
WDDD ZNT, BRI T D REENTLET HD7ZEEZ N5, TN EVETFD
DI BT 20 R0E. by 7 LUV OB FEITHT B DEHIN AEDSIRIZ L DR B 5720,
B m EicksnWT, HERMATHLEEZLND,

— . BHEARED FAREDONW ONIFEEZFO LT Y — )L T A MAT B LYV EED
MBZRL TV, ARLVAKRLVECO—FTHDaANTF Y —L b Bgl - LM L OfTHE)
BepE L BT 5T A b 2T 1 g, ABATE) - DB L CHPIICER T 5 LB ENn TV 5
D3, AFEOMAIL, B & 382D, 2 S ORAE U RBEFEARZ O IZSLIERT 5
AREMEZ RIE LTV D, ABFEO M LIZB S GO E T ned 5%, 2O RICH 58
FORANLEZ 25 EE2BND,



8 8 0 3

Doi,H., lijima, N., Furui, A., Soh, Z., Yonei, R., Shinohara, K., Iriguchi, M., Shimatani, K., 12

& Tsuji, T.

Prediction of autistic tendencies at 18 months of age via markerless video analysis of 2022

spontaneous body movements in 4-month-old infants

Scientific Reports 18045
DOl

10.1038/s41598-022-21308-y

Doi, H. 12(24)

Multivariate ERP Analysis of Neural Activations Underlying Processing of Aesthetically 2022

Manipulated Self-Face

Applied Sciences 13007
DOl

10.3390/app122413007

Doi, H., Yamaguchi, K., Sugisaki, S. 75

Timbral perception is influenced by unconscious presentation of hands playing musical 2021

instruments

Quarterly Journal of Experimental Psychology 1186-1191
DOl

10.1177/17470218211048032

Kato, M., Doi, H., Meng, X., Murakami, T., Kajikawa, S., Otani, T., Itakura, S. 21

Baby’ s Online Live Database: An Open Platform for Developmental Science. 2021

Frontiers in Psychology 729302

DOl




Nagasawa, T., Masui, T., Doi, H., Ogawa-Ochiai, K.

27

Continuous estimation of emotional change using multimodal responses from remotely measured 2022
biological information.
Artificial Life and Robotics 19-28
DOl
Doi H 25
Digital phenotyping of autism spectrum disorders based on color information: brief review and 2020
opinion
Artificial Life and Robotics 329-224
DOl
Asai T, Abe D, Doi H, Tanaka C, Ohishi K, Maeda H, Wada T, Takahashi Y, Nakahata Y, Shinohara K 64
Characteristics of the BDNF Val66Met polymorphism in competitive swimmers and judo athletes 2020
Acta medica Nagasakiensia 23-29
DOl
Doi H, Furui A, Ueda R, Shimatani K, Yamamoto M, Sakurai K, Mori C, Tsuji T 13
Spatiotemporal patterns of spontaneous movement in neonates are significantly linked to risk of 2023
autism spectrum disorders at 18 months old.
13869

Scientific Reports

DOl
10.1038/s41598-023-40368-2




Doi, H.

Unattractive Face Amplifies Late Frontal Slow Wave during Visual Perspective Taking

MMArt-ACM "22: the 2022 International Joint Workshop on Multimedia Artworks Analysis and Attractiveness Computing in

Multimedia

2022

22

BOLD 2022

2022

JASM (

13

2022

JASM 3

2022




HCG 2022

2022

Masui, K., Nagasawa, T., Doi, H., Tsumura, N.

Continuous Estimation of Emotional Change Using Multimodal Affective Responses

CVPR2020: International Workshop and Challenge on Computer Vision for Physiological Measurement

2020

2023 1EICE

2023

Doi, H

Inhibitory Control during Visual Perspective Taking Revealed by Multivariate Analysis of Event-Related Potentials

International Conference on Intelligence of Things (1C1T2023)

2023




in Nagaoka

2024
4

Doi, H., Masataka, N. 2022

Springer Nature Switzerland AG 394

Evolutionary Perspectives on Infancy

Doi, H., & Masataka, N. 2022

Springer 394

Evolutionary Perspectives on Infancy.

Doi, H. 2020
348

Springer Singapore

The Origins of Language Revisited: Differentiation from Music and the Emergence of
Neurodiversity and Autism




Doi, H

2023

IntechOpen

120

Testosterone - Functions, Uses, Deficiencies, and Substitution

"The Origins of Language Revisited"
https://ww.kokushikan.ac.jp/faculty/SE/news/details_15378_html

(Yamamoto Rika)

(40845468) (32616)

(Kazuhiro Ueda)

(60262101) (12601)




