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Electromyographic investigation of the gastrocnemius
and soleus muscles in calf raise exercises
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 AME(n)—2FEZOTT, HEHTTIC
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(Fig.1-B).

# JhmE(Out)—H A2 IF CoELEN S
g, wmE E oM EE 607 LT
(Fig.1-C).

B, T XToOREILEE B @ (Plantar
Flexion Phase:PFP) 2»5 1 J& /& M (Dorsal
Flexion Phase:DFP) ~¢&, & R w2 & 74
R C3E RSN, BVIRLOT VR,
BRE DAY T Oy F o RIRND, KB E I
N CTHREZEDLILICIVH EINT. &
HOGEIFU To@EYITHL (Fig. 1).

Figl. Four exercises and toe directions examined.

1:Standing calf raise, 2:Seated calf raise, 3:Donky calf raise, 4:Calf press

A:Parallel, B:In, C:Out
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Fig.2 An example of the electromyographic and goniometric signals obtained
during the standing calf raise.
PFP:Plantar Flexion phase, DFP:Dorsal Flexion phase,

MG:(Medial Gastrocnemius), LG(Lateral Gastrocnemius), SO:(Soleus), GM:(Goniometer)

#w R AIVL A EICRKREWHEEL2LZHLT(p<
BEJE /5 RN EE 2B W TR, DR om &N 0.01—0.001,Fig.3). WENE A A EE LT A
AT, N EB LS M IR < —T L i, DEEomEnFEAT, N &R IO
ARXRATHERN LA B LB AERLE. R MEEMOTRITEXICII2AEEFIRHE
BT AT =TV AR, R —e =T A n7eino7= (Figs. 4, 5).
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[] Plantar Flexion Phase
I Corsal Flexion Phase

Fig.3 Mean NrmsEMG values for the medial gastrocnemius.
X p<0.0b, XX p<0.01, XXX p<0.001
SDCR:Standing Calf Raise, STCR:Seated Calf Raise, DCR:Donky Calf Raise, CPS:Calf press

Parallel In Out
1.20

1.00
080 |

060 |
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040 F
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SDCR STCR DGR CPS SDOCR STGR  DCR  CPS SDCR STCR DGR CPS

[] Plantar Flexion Fhase
- Dorsal Flexion Fhase

Fig.4 Mean NrmsEMG values for the lateral gastrocnemius.

SDCR:Standing Calf Raise, STCR:Seated Calf Raise, DCR: Donky Calf Raise, CPS: Calf Press

68



1.20

1.00

0.80

0.60

Normalized RMS

0.40

0.20

SDCR:Standing Calf Raise,

Parallel

ZIRN—YBFESE, 4, 63-74, 2007 4F

In Out

E]CR STCR DOR CP3

Fig.5

SDCR STCR DCGR - CFS S0CR STCGR  DOR CPS

[ ] Plantar Flexion Phase
- Jorsal Flexion Fhase

Mean NrmsEMG values for the soleus.

STCR:Seated Calf Raise, DCR: Donky Calf Raise, GPS: Calf Press

S5, DFROBENFHIEHICKIETTE (In) B X4 1] % (0ut) TO B 21T - 72
BEHOMNITH720, HEHICBWTE — & (Figs. 6~8).
HWN ToO>FENELFIT (Parallel), N A X

SDCR:Standing Calf Raise,

foot direction P:parallel,

Normalized RMS

SDCR

STCR DCR CPS
—
1
P [ O P 1 [a] P 1 [n]

[ Plantar Flexion Phase
I Dorsal Flexion Phase

Fig.6 Mean NrmsEMG values for the medial gastrocnemius.

STCR:Seated Calf Raise, DCR:Donky Calf Raise, CPS:Calf press

I:in, O:out % p<0.05 XX p<0.01, XXX p<0.001
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Fig.7 Mean NrmsEMG values for the lateral gastrocnemius.
SDCR:Standing Calf Raise, STCR:Seated Calf Raise, DCR:Donky Calf Raise, CPS:Calf press

foot direction P:parallel, |:in, O:out

SDCR STCR DCR CPS

1.20
1.00 |-

080

0.60

Normalized RMS

0.40 I

2] 1 0 P | 0 P 1 0 P 1 0
[] Plantar Flexion Phase
I Dorsal Flexion Phase
Fig.8 Mean NrmsEMG values for the soleus
SDCR:Standing Calf Raise, STCR:Seated Calf Raise, DCR:Donky Calf Raise , CPS:Calf press

foot direction P:parallel, |:in, O:out
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PFPJ&) 1 EDFPJ& M D L # D=9 12, % 5 1
DWTHE H ZEIZPEP R ifi (2%t 3 HDFP R i @
WEREHE L. DL TFAT, NAEEXIY
A EDOTXRTORMITOWTH M Lz
LU [ 2R Lz, D F % F4T (Parallel)
KM OREFRITR LIz (Table 1).

Table 1 Mean,standard deviation,and dorsal flexion phase/plantar flexion phase ratio of

normalizedintegrated EMG muscle activity for the medial gastrocnemius, lateral gastrocnemius and

soleusduring the standing ,seated, donky calf raise and calf press .(parallel)

Muscle Standing calf raise Seated calf raise Donky calf raise Calf press
Medial gastrocnemius
Dorszal Flexion Phase 0.560 % 0119 0276 %+ 0.115 0506 =+ 0,102 0485 = 0174
Flantar Flexion Phass 0821 x 0aB2 0433 % 0197 0783 X 0132 0.723 £ 0.182
DFF/PFP ratio 0.68 0.64 0.65 064
Lateral gastrocnemius
Dorsal Flexion Phase 0.505 =+ 0226 0442 £+ 0181 0471 £ 0147 042 + 0155
Plantar Flexion Phass 0,748 £ 0269 0724 =+ 0.227 0739 =+ 0.265 0725 = 0.247
DFF/PFP ratio 0.68 0.8 064 0.58
Soleus
Dorsal Flexion Phase 0486 % 0147 0485 =+ 0.153 0460 =% 0124 041% = 0124
Plantar Flexion Phase 0.825 £ 0.147 0.738 % 0.198 0796 =% 0144 077 £ 015
DFF/PFP ratio 0.59 0.66 0.58 0.54

DFP/PFP ratio :

JBE 8 /5 PN BB TIE0. 64~0. 68, JHEE 7 4t
Il 96 T1X0.58~0.68, E7 Af TIX0.54~
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B
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s xond (KD, 1982). Lo T, b

71

dorsal flexion phase/plantar flexion phase ratio
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Wi os- LB —= 73 5L1L, Bean
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Norris
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J& i (Flexor digitorum longus) %% €&
% (Tibialis posterior) ~DE)ENE X5
NHEBERRAEERLTND.,

KB ZE BT DAV B TIE, BRI 5 P
FHIZBW TRy F— W —T A XFE B OB,
DFELFATEOELS M ST OELEN M ELY
HAH BICKE M BEN GG (Fig.6). L
UG BEME /) WA BE TH 2o fth o FE H
(271370 <, K HERE 5 A0 BH e T AR 121X
TRTCOMEBIZBWThOERE DM EIZED%E
BT R b ho7= (Figs. 6~8). ZDXH7kZ
LD, — B Al R O R0 HAS B T A A A
SNHLOD, EIRICITSOFROmEICLD
EEILIFLAERWELDEE X OND. LR
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B, MAMICLDT —XUIUE R & iE )
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