PNF and Movement, 2016; 14(3): 209-217 Print ISSN: 2508-6227
https://doi.org/10.21598/JKPNFA.2016.14.3.209 Online ISSN: 2508-6472

Orgna Aric

S4BT F 54 49 A AR W] ©E ¥ 249 Hal

HRIEl - HXIF - 0l - etz
Addistal =22 =3}

Change of Brain Activation due to Change of Viewpoint in Action during
Action Observation: an EEG Analysis Study

Oi=Jin Kimf + Ji=Young Sim * Se—Young Lee * Hyun—dJin Jin
Department of Physical Therapy, Sunlin university

Received: November 18, 2016 / Revised: November 23, 2016 / Accepted: November 23, 2016

(©) 2016 Journal of Korea Proprioceptive Neuromuscular Facilitation Association

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

| Abstract |

Purpose: Treatments using a mirror neuron system, such as 3D virtual reality therapy, are used in stroke rehabilitation, but they
need to be constructed according to a detailed procedure. The aims of this study were to analyze electroencephalograms (EEG)
during relaxation and action while observing first person perspective (1 AE) and third person perspective (3AE) videos of the right
hand for 20’s.

Methods: Thirty participants (Male=4, Female=26) were recruited for this study. Participants were selected by a vividness of
movement imagery questionnaire (VMIQ). EEG was measured during relaxxation and during action with 1AE and 3AE videos,
focusing on the supination and pronation actions of participants’ right hands. An absolute mu rhythm, a relatively high alpha power,
and a relative beta power were identified. In each group, one-way repeated measures ANOV A was used for statistical analysis.
Results: Measurement of absolute mu rhythms was significantly suppressed for both 1 AE and 3AE compared with relaxation
in C3 and C4 regions. High alpha wave measurements were significantly suppressed for both 1AE and 3AE in all regions, while
beta wave measurements were significantly increased only for 3AE in F3 and F4 regions.

Conclusion: Based on this study, we suggest that the mirror neuron system is activated during actions accompanied by action
observation, especially actions with 3AE video observation, which can be a great therapeutic mathod in stroke rehabilitation.
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Fig. 1. Experimental tool.
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Fig. 2. Experimental video.

B. 3rd perspective video supination (Lt.), pronation (Rt.)

Fig. 3. Brain wave monitor and electrode placement method.
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Table 1. General characteristics of subjects

Characteristics Mean
Female 26
Male 4
Age 20.73+1.11
VMIQ 1.96+0.38

Meanztstandard deviation
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Table 2. p-Rhythms

Ist Action 3rd Action F

execution execution P
C3 -0.26+0.22 -0.27+0.17 26.57 <0.01
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Fig. 5. Mu suppression. Bars represent the mean log
ratio of power in the mu frequency (8-13 HZ)
during executing Action with observing first
person perspective video (1AE, light gray), third
person perspective video(3AE, black) over the
power in relax for C3 and C4. Emor bars represent
the standard deviation. *p<0.05, **p<0.01,
***p<0.005, ****p<0.0001.
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Table 3. Changes of brainwaves

Area Relax (V) 1AE (V) 3AE (V) F P
F3 0.09+0.04 0.0540.02%* 0.05£0.02%** 16.64 0.00
F4 0.10£0.07 0.04+0,04%* 0.05+0.03%* 13.75 0.00
C3 0.18£0.08 0.09£0.03%*%% 0,080,045+ 30.76 0.00
R‘;}g}ilve c4 0.16:0.09 0.08+0.04%* 0.08+0.04*%% 15.49 0.00
alpha P3 0.30+0.14 0.15£0.08%*%% 0.15+0.06%#%* 3438 0.00
P4 0.27+0.13 0.130,07% %5 0.14:£0.07% % 29.90 0.00
o1 0.27+0.16 0.12:£0,09% %5 0.120.07%%% 23.89 0.00
02 0.28+0.15 0.13:£0,09% %5 0.12:£0.06% % 29.44 0.00
F3 0.28+0.12 0.300.10 0.340.12% 4.58 0.02
F4 0.25+0.13 0.28+0.12 0.310.11%* 5.15 0.02
C3 0.25+0.07 0.29+0.07%* 0.32+0.06%** 14.37 0.00
Relative c4 0.26:0.09 0.28+0.08** 0.31:£0.08* 5.02 0.02
beta P3 0.22+0.07 0.27+0.06** 0.28+0.06%** 16.80 0.00
P4 0.23+0.08 0.27+0.06** 0.28+0.06** 9.52 0.00
o1 0.28£0.09 0.33£0.07%* 0.34+0.06** 13.60 0.00
02 0.28+0.08 0.340.07%** 0.35+0.07%%%% 25.03 0.00

Meanztstandard deviation

#p<0.05, **p<0.01, ***p<0.005, ****p<0.0001
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Relax 1AE 3AE

Fig. 6. High-alpha wave relative power. Topographical
map represent the relative power in the high
alpha frequency during relaxing, performing
1AE and 3AE.

Relax 1AE 3AE

Fig. 7. Beta wave relative power. Topographical map
represent the relative power in the beta
frequency during relaxing, performing 1AE and
3AE.
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