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Study on the Correlation between Grip Strength and EEG
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Abstract: The purpose of this study was to identify the correlation between electroencephalography (EEG) and strength, using
grip strength. 64-channel EEG data were recorded from five healthy subjects in tasks requiring handgrip contractions of nine
levels of MVC (Maximal Voluntary Contraction). We found the ERS (Event-Related Synchronization)/ERD (Event-Related
Desynchronization) at the measured EEG data using STFT (Short-Time Furier Transform) and spectral power in the EEG of
each frequency range displayed in the graph. In this paper, we identified that the stronger we contracted, the greater the

spectral power was increased in the (3, v wave.
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2. ERD (Event-Related Desynchronization)/ERS (Event-

Related Synchronization)
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Table 1. Measuring electrodes.

A= A5 5
F7, F5, F3, Fl, Fz, F2, F4, F6, F8,
F 16

FCS, FC3, FC1, FCz, FC2, FC4, FC6
c C5, C3, Cl, Cz C2, C4, Co, "
CPs5, CP3, CP1, CPz, CP2, CP4, CP6

P7, P5,P3, P1, Pz, P2, P4, P6, P8

P 16
PO7, POS5, PO3, POz, PO4, PO6, PO8

Reference Fz8} Fpz &3t 1

Ground Ml, M2 2
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IR LA AR, B: OAE & 484, C: 53 A= 94

(@: AFH, (0): ALY (0: FHL.
Fig. 1. A : Experiment Figure, B : Digital hand dynamometer, C:

Measurement electrode position (a) : frontal (b) : central

(c) : parietal.
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Fig. 2. Timing chart of the experiment.
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Table 2. Grip strength of each subject both hands.

C [Lefi]
10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90%
24 | 4872 96| 12 [144]168 192216
64 | 128]192]256] 32 384448512576
33 ] 6699 [132]165]19.8]23.1|264 (297
36 | 72 [ 108|144 ] 173209 245281319
41| 81 [122]163]203[24.4]285]32.6|40.7
MVC [Right]
10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90%
29 | 58] 87 [11.6] 145174203232 26.1
7.1 | 142213284355 426 [ 49.7 | 56.8 | 63.9
32| 6496 [128] 16 [192]224]25628.8
4 8 12162 [24]28] 327136
45|89 | 134178223 268312357 ]40.1

[Unit : kg]
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A Subject K Left
- L]

10% 0% 30% 40% 50%e 60% 0% 80% 90%

v )
(5s) (0s)
Subject K Right

1

;_'I ||J| ﬂM ﬂw “l,i}

iI - MVC 20% (C5) ! : . MVC 80% (C5) |
: : |
8 R ;
! ! |
| e i, B | L |
~0 10 20 30 40 S50 0 10 20 30 40 %0 ,

19 3. Az 4-80HzOI A ALK o] 1< oF M3} A] EEG M3} STFT £47 : MVC 20% (a)2} 80% (b)2] ERD/ERPE Y B 1, B : 8-50Hz
oA A} K o] 2B ot} A| EEG 3} STFT 47 : MVC 20% (a)2} 80% (b)2] spectral power H] 1.

Fig. 3. A: STFT analysis of EEG and change of the left hand grip level strength in subject K : comparison of ERP/ERD at (a) : MVC 20% and
(b) : MVC 80%, B : STFT analysis of EEG and change of the right hand grip level strength in subject K : comparison of spectral power
at (a) : MVC 20% and (b) : MVC 80%.

2 He A3 F MVC 90% T334l B4 Igxn ® 3 A9 7 FHolA v ek T E 91 o FEEA.
o 259 FEE = 80%7HA19 datathe E4151T 3 Table 3. Correlation of between y wave and others in each region
Mol M HYY (F, C, P)olA 5] IR oA =ZF (r : correlation coefficient, F : frontal, C : central, P :
MVC 10%° A 50%7HA1= F21719F Blal A & WHslE 2 parietal, L : left, R : right).

< F Aoy, F MVC 70%2] S Jlsk= AIFRH 5 v vs 6 v Vs a v vs f3
el YHA (H, K, M, ¥, L) Z5FNAA B, v37F F217] L R L R L R

Bo} 27k P HeATRlOw, B3] MVC 80% o1
AL FAZIRG A Fokshe PEe B olsh 2
& WE A3 LELAA R FUSA e
Tl A Y BE 6, avtlde 2 8sE

AT, (5 p <009

F | 079+ | 053 | 0.90% | 0.86* | 0.96% | 0.92+
r | C| 08 0.65 | 0.84* | 058 | 0.95¢ | 0.90
P | 072% | 0.65 | 0.88* | 0.82* | 0.97* | 0.94*

s
mlo
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10% 20% 30%40% 50% 60% 70% 80%90% 1056 20% 30%40% 50% 60% 70% 80% 90% 0% 20% 30% 40% 50% 60% 70% 80% 90%
~—L@ = La «LB —-<Ly ~—R@ + Ra —RB — Ry

I8 4. AFH F), TALH (O, FHA P)olA1 ]z @ Ate] 9/ 2B 52 A 99 B EEG power #13}
Fig. 4. Average EEG power change in frontal (F), central (C), parietal (P) of each subject (H, K, M, ¥, L) to left/right task.
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