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[Abstract]

A Study of Surface Electromyography Measurement of Wrist Exercise
(Extension, Flexion, Grasping) in Healthy People
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Sang Lyoung Lee® and Jong Uk Kim'"*

1Department of Acupuncture & Moxibustion Medicine, Korean Medicine Hospital of
Woosuk University

2Department of Korean Oriental Pediatrics, College of Korean Medicine, Woosuk
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3Department of Meridian & Acupoint, College of Korean Medicine, Woosuk University

Purpose : This study aimed to prove that surface electromyography(SEMG) can be used to
identify the degree of symptoms of diseases in the upper extremities; it also aimed to confirm
various potential therapeutic effects through an inquiry into the value measured by the SEMG
on certain acupuncture points in the upper extremities,

Methods : Fifty healthy people received instructions for the method of exercise: wrist flexion,
extension and hand grasping. Disposable electrodes were attached to acupuncture points of
SusamniLlo), Naegwar(PCs), Oegwar(TEs) and below Sohae(HTs) two cun on both sides in
flexion, extension and grasping to measure the SEMG values, The research results were
analyzed using SPSS statistics Ver. 22.0(IBM, USA).

Results : The average value was highest on Naegwar{PCs) in grasping, and the average SEMG

Key words : value was higher in the order of grasping, extension and flexion. The asymmetry index of

Electromyography(EMG); each point was SusamnilLli) 16.26113.59 %, Oegwar(TEs) 20.38%15.59 %, below Sohae(HTs)

Surface two cun 20.89116.77 %, Naegwar(PCs) 22.49114.91 % in wrist extension, SusamnilLlo) 25.99%
electromyography 21.44 %, Oegwan(TEs) 21,15115.94 %, below Sohae(HTs) two cun 19.62£15.46 %, NaegwarPCs)
(SEMG); 19.93%16.85 % in wrist flexion, SusamniLl) 16.60112.21 %, Oegwar TEs) 10.9418.29 %, below

Wrist; Sohae(HT3) two cun 15.20112.60 %, Naegwar{PCs) 11.6817.77 % in grasping.

Hand; Conclusions : In this study, to identify the degree of symptoms of diseases in the upper

Flexion; extremities and confirm therapeutic effects, it is necessary to analyze the calculated

Extension; percentage and compare the SEMG measurement of special points with those of other points,

Grasping and with the asymmetry index.
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Table 1. Average of SEMG's Root Mean Square
Value

Mean+SD
E-Llo 232.73%+116.69
E-TEs 119,37+75,53
E-HTs below 2 Chon 54,45+47 59
E-PCs 459612772
F—Llo 64.79164.08
F-TEs 75.79156.85
F—HT3 below 2 Chon 172.46+126.41
F—PCs 91,03+69.43
G—Llo 257.07+115,06
G—TEs 171.831£63.43
G—HTs below 2 Chon 233.77£120.84
G—PCs 294 36111294

SD : standard deviation, E : extension, F : flexion, G :
grasping.
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Fig. 1. Average of SEMG's root mean square
value

70.48174 .25, #1BI(TEs) 81,50+£63.40, AiHHTs) T 2+
183,681140.20 , NEA(PCs) 82.0153,210]%0ch &2 o
g Al Hghk FH(LLo) 247.724123.25, SHH(TEs)
170.24+68 11, /EHTs) T 257 227.66+122,18, i
(PCs) 284.84£113, 89T}, $-59] A1 A] gk F=
H(LLp) 236,424126.50, #MEH(TEs) 107,70161,49, i
(HTs) T 2°F 54.16£56.41, NBI(PCs) 42.62123.72%.2.
o, $& 25 A] Wk F-H(LL) 59.10£52.11, S
(TEs) 70,08149, 44, /(HTs) T 2F 161,24%111,21, N
BI(PCs) 99.36182.260130t}, £59] o Al A2 T
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=H(LL) 266,421+106,68, JMH(TEs) 173,24£59,03, 4>
JHHT) T 25 239,88+120,42, NEH(PCs) 303,88%
112, 310]gtHTable 2).

AR A #HE5T} 95 ZAE Bt v RE 25
o & BE F=H(LL), SME(TE), PiEHT:) T 2+,
WEI(PCe) &) o2 M= Hatgho] =8IThFig. 2, 3).

23 A A5 959 A BHA HER LS B
T HT;) T 255, FBI(PCs), SHRI(TEs), T=H(LL0) 9]
£o2 A= Hatghol A YebkthFig. 4 5).

o A A& 259 2HE A HSL S B
T BAI(PCs), F=H(LL), AIRHTS) T 2+, JMB(TEs) <]
o2 gatgro] A UethFig. 6, 7).

Table 2. Comparison SEMG's Root Mean
Square Average Between Left and Right

(Mean * SD)

Mean£SD
E—Llo 229.04+107 13
E-TEs 131,04186,41
E—HTs below 2 Chon 54, 74+37.33
E—PCs 49,30+31,09
F—Llo 70.48%74.25
Lt F-TEs 81.50+63.40
F—HTs below 2 Chon 183,68+140.21
F—PCs 82.70153.22
G-Llo 247 72+123.25
G-TEs 170.24+68 .11
G—HTs below 2 Chon 22766112218
G—PCs 284.84+113,89
E—Llo 236.42%126.51
E-TEs 107,70+61,49
E—HT3 below 2 Chon 541615641
E—PCs 426212372
F—Llo 59.10+52.12
F—TEs 70.08149.44
R F—HTs below 2 Chon 161.24+111.21
F—PCs 99.36182.26
G—Llo 266.42+106.68
G-TEs 173.42+59.03
G—HTs below 2 Chon 239.881120.42
G—PCs 303.88t112,31




- Foolo| A MM, 25, 1 A BUHZHE Y A7
° E-HTS below 2chan ’ F-HTE bddow Khen

Fig. 2. Average of SEMG's root mean square
value(mean) at left wrist extension

Fig. 3. Average of SEMG's root mean square
value(mean) at right wrist extension

Fing FTES F-HT# balow Zivan B

Fig. 4. Average of SEMG's root mean square
value(mean) at left wrist flexion

u I I
F-LIsG [ 1= F-HT2 balow Jchon F-R5

Fig. 5. Average of SEMG's root mean square
value(mean) at right wrist flexion

L}

Fig. 6. Average of SEMG's root mean square
value(mean) at left hand grasping

Fig. 7. Average of SEMG's root mean square
value(mean) at right hand grasping

2. H|LH&IE & (asymmetry index, Al)0f|
[HE Hlw

MR gL T ghel ol F 7o) PO L Ao
2 8 AL B33 929 RS g F £2 oA
S g A Ajo] 2 F5 RMS ] PO Lhro] v]
9 BeS Fok HRELe] $248 B9 25
o RIS 9] Aok 3 Slnlste] 1 412 thaat 2,

EMG (highvalue side) — EMG (lowvalue side)
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AI(%)= X 100

11 A3} A A B R-g-2 F=H(LLo) 16,26%13,59 %,
PNB(TES) 20,38115,59 %, /Wi(HTs) F 21 20,89+16,77 %,
WBH(PCs) 22.49114,91 2T}, == Al HIAEES F
=H(LI) 25.99121 44 %, HVE(TEs) 21.15%15.94 %, /b
JH(HTs) T 271196241546 %, NEI(PCs) 19.93+16.85 %
ot oFg Al HIAE-EL F=H(LL) 16.60%12.21 %,
SMB(TEs) 10,94£8,29 %, /i(HT:) T 2+ 15,20£12,60 %,
EA(PCs) 11.68+7.77 %S THTable 3). H|th E-82 oF
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Table 3. Average of Asymmetry Index

(Mean * SD)

Mean=%SD(%)
E-Llo 16.261+13.59
E-TEs 20.38%15,59
E—HTs below 2 Chon 20.89t16.77
E—PCs 22.49114 91
F—Llo 25.99+21.44
F—TEs 21.15+15.94
F—HTs below 2 Chon 19,62115.46
F—PCs 19.931+16.85
G—Llo 16.60+12. 21
G—TEs 10,94+8.29
G—HTs below 2 Chon 15,20%+12,60
G—PCs 11,68%7.77

v, 2 F

A A= At o] AUE Z4F HE
£ olg] sH o| 1 MF2 Foto] AdstaL glom,
grofeke Q7o) Al whdolut FriA <l Hlars o=
Aol ok, v A &4 1 A vlnet A
e FEsto] Agoletol wis| WdollA Aoz A
do] FEsiths 2AIFo] A& oz A71E o] gith, o]
2 EAES shEstar stefstoa = Wkt x2S Ao}
Zlo]al Astel7| fJsto] FHeJsHs o] 2ol YRt thefRt
Aol digt A7 M= 9, 0)F atejste] i
fol2x Afsty 855 2Aske WRHeE 25 U
ZA % (intramuscular electromyography)”7} AFEE|o] £+
o o] e 2878 olgalo] 2HE AT WS Ao
< WAz ANEHY 25 Y 2= Aedo] YA
AP Bk AFA ez Qs GAdollA AR-st
7lolle AgetA] g A-gAolA] Xt ofof BIZEA
ojn] A-gZo|1 H|-go| A == FUIHET} Fe A
Sl Al Y, 28y Fdd B3 2% 25 A
EX Y8 7150 RUIHEE E8oto] SHEANE
AT d7e WA odgken, 53] AR &5 Al §4
YO8 7|20 RUTHEE T3l SHENE £
sto] ®agk ALe A9 gick

o] AR = EHIAHZ(surface electromyography)S
ol g3l B AR AfA BHTHE Skl digt A

58 http://dx.doi.org/10.13045/acupunct.2015038

TE Alsitt. 2014 9 22URH 20159 6 25%
7HA BAgE gk 20A] o) gt 404] o]3te] Al FoflAl
A7)z iFstA] e @ 2 2594 F 50782 i
A2 ARstgic A8E A= 1087 S FIsHA
SHaL AH, 23, g9 S iR = Ad, 2,
oFg Al 99| F-H(LlLo), MB(PCs), SHI(TEs), i
(HTs) T 279 o]l U318 A2 Faste] RAIAE
ZAshn R4S ARSI BEaAE EAgos
AEA o F2 A= root mean square(RMS)E A}
sto] S5, & 2 84 A 289 SR
7o) wet AE PRI Aol Wokxle what )
RMSE 50| $53h= 53¢ 37Fke FHE Y]
ool 259 3 WsE Uehd o) ARgshe AEE A
A3, RUS 437} £25E 289 1HE F2 B
RE7L Boh @ 4 G0, 23R8 arane) BAs
SPSS Statistics 22.0 version 64bit edition(IBM, USA)
= ARgsto] FAIA s

SAE A% gHe BAg A}, Barghe] wlmoja
& BE A Aol FEE(LL), SHR(TEs), iEHTs) T
25, NH(PCe) <02, I3 Aloll= A(HT:) T 2+, I
B(PCs), TMI(TEs), F=H(LLo) <22, o Alof= i
(PCs), F=H(LLo), AI(HTs) T 27F, SHBI(TEs) <=A=
Batgkol EA YET oA AA, =3, o Aol Z
7o Fhro| A A-gdks AEE Yuleitial & 4= §ick. 7
Z+e] wfre] g SS=2 FE(LL)odle FAAE
(extensor digitorum communis m), A2 -ZL(brachio—
radialis m), #M(TEs) o= £X A2 A(tendon of extensor
digitorum communis m), =7 Hinterosseous membrane),
w5 S|l (pronator quadratus m) ZNEHHTs) T 2-7ofl=
HAAZFX(flexor digitorium superficialis m), H&pI2=
Z(flexor carpi ulnaris m), NB(PCs)oll= Q322
A(tendon of flexor carpi radialis m), HA|ZFZA

(tendon of flexor digitorum superficialis m), 424

& b M
F&I m

ot oo oft afu

(tendon of palmaris longus m), AR S A(tendon of
flexor pollicis longus m), 41X =7 (tendons of flexor
digitorum profundus m), B3 3]UlZ(pronator quadratus
m) 50| SFE Y FEH(LL) D SBITE) Q] FA41
o2 BE AT WS AR £59 A-S BEst
™, SHEA(TES) 2} RA(PCs) &) B3 YS F 2= U+
o Y= I3 TS sl AR dXe
ghek, DiEHTs) T 2+ 2 ARIPC) o] M= &b
I EARE oA £71eke] Fol 2, ol 2
7+ &5 Al AR EE 2T 7 @9 2XE SR
of 3ol 9h& AUS & & U= oIt} ESH AA Al



Halolo] Y M, 2T, §h Al EHIHE 53 47

TAE 247k Hahe T H(LLo) 2} SHEH(TEs) ol A &%
£, 4 Y 2552 A st AR
UElTE 23 Alol® AHTs) T 2553 RHIPCs) oAl
THE E74%ke] Bato] A Yehdtetl 23 A 33 8
e T5E 3 FI2 St AR yUgsith o
g Aol WEI(PCe) T F=H(LLo) oA ZHE Aol
A vttt ol 4delol o Alof] dukd o= 1K
BI(PCe) T F=H(LLo) 7oA 28E F2 AR ¢
ojsls A= & 4= Qloh

o[ A1 A &5 Al BUIAE AT Ade
Lee et al®9] AFA = na7lA 2 AA) A 247
2 FZUAL HgEoE 2 F97 ] diEe] ¥
w3 FA THE S Hlwste] Rk AHE
Tshs A2 Al @771 90 4= ASiT ool #&
D2 2 20 2PN 100 %E HES}] oo thak ¥
SATY vlES A v AR ES AR, 1 2
A A B YRS F=H(LL,) 16.26%13.59 %, 4
BA(TEs) 20.38%15.59 %, Ai(HTs) T 21 20.89+£16.77 %,
MBA(PCe) 22,49114 91 %RoH, = A HIHEES
F=H(LI) 2599421 44 %, HMEI(TEs) 21.15%15.94 %,
WR(HTs) T 21 19,62415.46 %, NEPCs) 19.93116.85 %
A, o A] BHAEE-S F=H(LL) 16.60£12,21 %,
SHBA(TEs) 10,9428.29 %, /Vil(HTs) T 251 15,201412,60 %,
AI(PCe) 11,6817.77 %L,

A2 o8 ZIHE SAUY B4 AR REHATL
UE AA A1 HAE AAstrof FE3to] Sl 1
g 3] | AHE gdsh] Yake HE5 =
O] vt EE-S o] A1 vl wsh= Ao] upkAlgt
o g AlmEn, EE3} A4 FUHIAE7]7]9]
o &8 Aol FF o g2 A1 FHIAE 37
I, oheFt Rhrell MY A= S A GA] 213 Elojof
g 7o,

| EETAE 2Agte] BRL o A AHeC)] 7h
A e ghoz Yepton] ofg A, A4 A, 22 A

Fow B9l

2, B23 $20) ZHE Hagl vaIHE HE E

>

N,

A Alofls F=H(LLo), SMH(TEs), 2E(HTs) T
2, NBA(PCe) =02, I3 Alofl= AUHTs) T 2+,
IE(PCs), JMEI(TEs), F=H(LILo) 02, 2 Ao
= WEPCs), F=H(LLo), 2W(HTs) T 25, 516
(TEs) <=A12 Hatgho] A Uelgt

3. A, 23, o A ZF o uIgIAR-&2 A Al
F=H(LL) 16,26£13,59 %, HMBA(TEs) 20,38+15.59 %,
ANEHTs) T 251 20.89116.77 %, MEA(PCs) 22,49+
14,91 %¥oH, 23 A F=H(LLo) 25,99121,44 %,
SHB(TEs) 21,15£15.94 %, /WEHTs) T 27+ 19,62+
15.46 %, MEI(PCs) 19.93+16.85 %, oFE] A] F=H
(LLo) 16.60£12.21 %, #ME(TEs) 10,94£8.29 %, /»
JH(HTs) T 25 15.20412.60 %, HNBA(PCs) 11.68+
7,77 %Y,

ope] AiE T T Flol tidt 2= S5
* A 2= SAEE Adigttezs gdit
O A R TP ofeE AT = AL, 2%
HtiEE 59 Felo] &/ AHE ddshe 247t
2 o, 35 F714Ql 977 Bt Aled,

VI. References

1. Hwang MS, Yoon JH, Study of the meridian muscle
theory, The Acupuncture, 2005 ; 22(1) : 29-39,

2. Jo JH, Lee JS, Kim SS, A study of the meridian
muscle electrography for the clinical application,
J Oriental Rehab Med, 2005 ; 15(4) : 89-104.

3. Kang SY. Introduction to electromyography, Korean
J Pain, 1994 ; 7(1) : 13-24,

4, Kim JU, Lee HG, Jung DJ et al, A study on the
correlation between surface electromyography
and assessment scale for facial palsy, The
Acupuncture, 2013 ; 30(5) : 140,

5. Korean Acupuncture & Moxibustion Medicine Society,
Acupuncture and moxibustion medicine, Gyeonggi :
Jipmoondang, 2012 : 286, 360, 473, 486,

6. Lee HG, Jung DJ, Choi YM et al, A study of surface
electromyography measurement of facial muscles
in normal person, The Acupuncture, 2014 ; 31(2) :
52, 61,

7. Kim CY, Choi JD, Kim SY et al, Reliability and

http://dx.doi,org/10.13045/acupunct.2015038 59



The Acupuncture Vol, 32 No. 3 September 2015

10.

11,

60

validity of ultrasound imaging and sEMG mea-—
surement to external abdominal oblique and
lumbar multifidus muscles, PTK, 2011 ; 18(1) :
37-46,

. Yu JG, Kim DS, Electromyography, Seoul : Korea,

2009 : 1-2,

. Kim JR, Park JS, Jo YJ, Biomechanical measuring

techniques for evaluation of workload, J Ergon
Soc Korea, 2010 ; 29(4) : 451-2,

Jo YJ, Kim JR, The effect of the signal stationarity
on the EMG frequency analysis, J Ergon Soc
Korea, 2010 ; 29(2) : 186-17.

Kim JR, Jung MC, The comparison of sensitivity
of numerical parameters for quantification of

electromyographic(EMG) signal, Journal of the

http://dx.doi.org/10.13045/acupunct.2015038

12,

13.

14,

15,

Korean Institute of Industrial Engineers, 1999 ;
25(3) : 330,

Back SH, Effect of sports massage treatment during
recovery period after an acute exercise on muscle
function, cardiovascular function, lactate and
electrolyte [dissertation], Jeonju : Jeonbuk Univ,
2009, Korean,

Kim TW, Gong SJ, Gil SG et al, Electromyographic
analysis: theory and application, Seoul : Hanmi
Med, 2013 : 43,

Peter V, Frank A, Bernhard C, Hamilton C, The muscle,
Seoul : Hansol Med, 2009 : 89-100,

Frank H, Atlas of human anatomy 4th ed, Seoul :

Jungdam, 2007 : 440, 448,



