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Abstract

Purpose : The purpose of this study was to investigate the effect of applying intensity on the muscle activity and muscle hardness
of the upper trapezius muscle in adult males when TENS (transcutaneous electrical nerve stimulation) was applied. In addition, this
study intends to prepare the scientific basic data of TENS for the purpose of relaxation based on the experimental results.

Methods : Eighty-seven healthy adult males participated in the experiment, and they were randomly divided into an experimental
group and a control group. All subjects in this study were healthy subjects without musculoskeletal or nervous system damage. All
subjects were subjects who voluntarily consented to the purpose and method of the experiment. All subjects were provided with
a load by typing for 20 minutes, and muscle activity and muscle hardness of the upper trapezius muscle were measured
immediately. Afterwards, TENS was given to each groups for 15 minutes, and the experimental group received stimulation at the
motor threshold level, and the control group received a placebo stimulation. After stimulation, muscle activity and muscle hardness
of the upper trapezius muscle were measured in the same method. The measured data were compared between groups through an
independent t-test and dependent t-test. The statistical significance level was set at .05.

Results : The application of TENS statistically significantly decreased the muscle activity and muscle hardness of the trapezius
muscle in the experimental group, and the results showed a significant difference from the control group.

Conclusion : Application of TENS significantly decreased the muscle activity and muscle stiffness of the upper trapezius muscle.
The application of TENS of applying intensity that induces muscle contraction may induce relaxation by reducing the muscle

activity and muscle hardness of the trapezius muscle.
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73 1) 2 A 7] A1 7 A}=H(transcutaneous  electrical
stimulation; TENS)®] -8 A] o] w2 A
o] olgtaIE Yotws] Y8, RE JAAE £ 71X
A=A, d2ahol v skl 2F Fdhol| sfidst
+ TENSE 2]-&3}3lth TENS&= 241d A3} A7| A &
7 B1(ES-420, 1TO, Japan)= ©]-8-5to] A 7|A=2 A A8
et A4 Boj SSAE ol 3 ar 27]¢] Az B
™ A Z(CT2020, Axelguard, USA)S A3 A1=Z Hus}
o A5 WA Zw 7HAE7] 9 o w o782 £
A Aol 12 Aol 250 W eke] AL
3l thLee & Bae, 2016)(Fig 1). A= B2k 2 2
QR eE got myle] ol 24& A7SHeT TENS
e WYY oldutz Fulg 4 Wl WAL
200 w52 HESFATE AIFEE 0 nd oA AR5t
Z2 0.6 mA9] £= 2 Z7FAFH tH(Monaco 5, 2013). Al
2o AT AFHEE A% 2 o, 25%

7Aoo s B wj7hx] &2 285k tH(Monaco
2013), vk, 2o A7|Ae I RAY Az
Am AHE A F AGES 295 P9IE 94

T AAR AR 522 grs skl bRl A=

nerve

NN

=
= =
A
2} =
2k 5

rl
(S

o]
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k1T

HAIARE Adste] mgo] gt Aow ¥ 89
t} (Vance, 2013).
Fig 1. Attachment position of Fig 2. Attachment position of Fig 3. Location of muscle
TENS EMG hardness measurement
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4 BHET U 2Py
) ASM2aY 2ENE Y

dsAme 20Ae 245 9T YHow 23
NeE ZA3191, FHIAE(LXM 4204, Laxtha,
Korea)E o] 4atgith. FHZAEL 2ATE 3
289 FARE 4L Aylol. AP e
o A| & H(root mean square; RMS) .2 =23} 1L, ©]
A EL V)H BA B 2080 ARE v
thLaw 5, 2011).

B AToA PEAEle) DHYES 24e] 9l
mE dA A doE golsta A=E Ao FHh
30 mm 273 3719 A% #FHAF(Kendall, Mansfield,
USA) 7 7= 2 em HHCR oo, Fa §o=
AAFE st A WA Zw ZRAE7]9F o7
w o7 g2 & A 12 A L5 et W
3Fo 2 B39 tHAcedo 5, 2015)(Fig 2). H2F 2o
AEE AAste] E& A|ASEAL AFZE 0]-§3}

Fold uj7ix BAw 4L AAsI 1eT

olF 24" ¢ dolE(aw data)E FA8]
telescan3Z &2 71 9l (telescan, Laxtha, Korea)< ©]-8-3}%1 1L,
& AE ASe 29 1,024719] A58 FEE o] T Y
Aoz maEgen], ol e AFe 5 qustol 4|
o ¢ RMS gfe= ALESN 2HE Ass AR
7oA AFE3H= 60 Hzo] 11 Z3H(harmonic frequency)S
A Ast7] 913 60 Hz, 120 Hz, 2] 1L 180 Hz 2] =2 ZE
(notch filtering)@} 10~500 Hz9] tofj &-=3}d € (band-pass
filtering) S A A5 S 322 Hlolg F 945 10
=5 W 160x2] tlo|ElE RMS groe= A ejsto] ARE
stk 2 o] ZHZE AR Aele] A7
AolA A7t B A,

2) AlsMlR2e 28 =3
1
| .

A mLe) 2TNHE 235 9 2
o d BEAE 2ol

%
Z4stedrt # ATolA AHg c

=

o
China)2 ZAZE2 0~100 HC (Hardness Shore C)o]m,
74 238 mm, 20| 2.50 mmo|™, 559 0.79 mn

RS 73 ot AEAY A @

=o] ¢th(Kogo & Kurosawa, 2010).

2 AfoA YEAIEZY 2AE 5 A= A=
2 Ao vlE R AR P, AL o) m
= gaRe ArolE goAF tH(Kogo & Kurosawa,
2010)(Fig 3). &3 F9l= AFALE Farsto] A #
7 = 7 E7|2F of 7w oj7fee-el & AR 12

Ao, s o® w9 12 oo nAH g AN

Aotol PatE Ulol AMgstglen, S Hadytd
TU AR S40] 7hedtEs 2557 Au= of

B oJ31o] A= SPSS Windows 25.0 T3S A}
goto] BASHAT AT RS AH BAL
BAE ol glol Bitu BEUAE 71&3tgck

m 2 3

L APtgRe) aus 54

B Aol A7k AndaRel B A9

rlo
>
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dSF - A - X EF
I oot Z42F 22.3041.96 A€} 22.25+1.94 Alo], FHt T A, 2P Aol "t {37t Aol & Kol
Al 173.88+4.29 em@} 174.50 +4.38 cm, 1231 H4t oFertt.
AL 68.4944.93 kg @} 69.4644.92 kgo|thH(Table 1). A
Table 1, General characteristics of subject
Experimental group Control group t P
Number of subject 43 44
Age (years) 22.30+1.96 22.25+1.94 13 901
Height (cm) 173.88+4.29 174.50+4.38 -.66 509
Weight (kg) 68.49+4.93 69.46+4.92 -.92 363
2. TENS A4 A Agh @ A7t 2 ZVAE HlT  (p<05)(Table 2), A Aol Mk 7+ Gojgh 2o]2 1
o] A otk E3, AT AIZE I+ {7 ZolE
TENS 4§ & 9i5AR2e] DAL g vlag 2 2AXWE<0s), dxeolAE AT 1 el Aol
3 TENS A4 & Yw 7k fog Aols AW molx ghatrh
Table 2. Comparison of muscle activity according to groups and times applying TENS (unit : 1)
Experimental group Control group t p
Pre 15.5549.19? 17.57+£9.08 -1.03 .306
Post 11.57+16.74 16.74+9.64 -2.84 .006
t 3.27 .66
p .002 S13
"M=SD
3. TENS Z-& A Hg & A[Zho] OE 3= v (p<.05)(Table 3), - Hol= Mt 1+ FT+ 2fo]& B
o| A ¥kt w3, A¥TolA AIXE IF {3 Aol &
TENS A& & A= 2A4% s Hlusgt 24 HAATHp<.05), 2ol = AlZE 7F {5 Abel&
3 TENS 24 & Aok b R AolE mAuE  molx] ergirh
Table 3, Comparison of muscle hardness according to groups and times applying TENS (unit : HC)
Experimental group Control group t P
Pre 19.93+.63% 20.05+.47 -1.03 305
Post 19.81+.61 20.04+.46 -2.01 .048
t 2.08 21
p 044 835
"M+SD
ZAOHHI|MART M Al MBLE7H HILNO| fISMRES 2EHEet 2Fz0 DXle EE 133



V. 1 & o, ol& Hige s 2= e 20 g v TS
& ek EF, 2 A9 Ao A= TENSO| 2§
H L= A u A %] 7| Al 7 A= (transcutaneus electrical F AdelA fleAlRde) 2= ghol daskil=
nerve stimulation; TENS) A& A] A&7} =7} QSA =2 dl, ol= TENSS| #go] 9o 28s Ha
o aEyEet DHEe WA S gopmorey 1 T THE FEI ShEL sobd SeAlnae e
A3 TENS A4 F APAAE g5Amay 2y = L AHE AT 5 A
HEol 2AE gro] SolulshAl 7rashe Rl T, Eat SPANE & AFs AU e ® AT Aol
Atk 7k vl o M= o 2to] H]E) S-olu|et 2o]E w thoolo] & Ao ANE 5 THEAY HE 2=
oAt} AA F42 7 dAARNA FLsHA A&7 0ll=
B oooA] AP e HeEE el SHAZE ok sEAYE & At APF R IS f
BRI E 2ado] AR el g mgs A TENSH oldans wdsiax s, 2084
QI h2Te] AL Yok AL AFsGt Ayg  =ERE olEStel Bl Hele AT 3 A4S A
Zof| O] WFANE] RO Z B upAlE|l 190 o Skt AdgAto] mEH, o]y 242 11 Fato
A o0l et BRE FANA, ol 2= g S SHREWerth & BabskiReeves, 201495 ==
S 7|HM o= FHekCramp 5, 2002). 7]Z0] sipse »  (Horkawa, 2001) gh& S7HA1713L ol Sl Al TS
J|R o] o8t oletA T FE=A3 BAT} Yo TS FEATI7IO) SRS Aom Bk o] 2
R I5T 9o u(Larsson 5, 1999), AsA Lo A& 2 Aol Ao met F4ES FHATE FEA R
SES FUSHE Mgwe) Q/ATo] Thof ojghy  TENSS MBS SHARS YRS WR o A
23S BT QthNoble S, 2000). & 917o] Al ojp], & A4 A¥e HE THoME HEA e
& 7o) 4] TENS 24 & o= 4w 1o 18wl 17 Zolet Aztee 2 AtolA #-8¥ TENS= 14
% gro] ZFAE YT, o] TR o] 2717 o] kA H 25E ol 7I=H =g £ Aotk
e Aler & 5 Qv wEkbA ZHE AEo] Qs ¢S
AEZE] o] dad Ao r o5 AYd 4= Ut
B oAFolA ASE 2HAE 24 Wt AFYR V.2 &
A &H(root mean square; RMS) ZHo 2 §4] Al E+= 7|
A FAIA 204 g v dtiLlaw 5, 2011). &2 AFollM s ZeFol FEEe H80Ee Fu4
AGAIE T A FaE RMS g2 95A 20| o] ¢hy] AN BA= Agol feHETY 224 24
ASS oulsty AP Ao A= TENS 2-gof upzf ¢ o nAle ¥ LorHta, it g2 AHE B
SHIEZE RMS gro] daghs Hled, ol & A ct.
o T4 205 UEtd Ath(Acedo &, 2015). & A+ L 2550 fHe 874 x= A9dd71044
o AE TENSE AEHE o AFLolA fl5AI=Zol = A8 YeARIe ZEHEE folsH &
tfztoll vls W2 RMS g2 B Atk Z50] Tyt A
© A=Y A2 HSHlEZ] oltEE 2. Z5Fo] FHHe A8 EY Ay A7 AAA
= Rl = A& ATHEZLY ZAHEE S A2
2 A5 ZAE dRoA e LA TENS 2§ AT
T AN Hasks A4S 2k Kogoot whebA o] e ARAES A A7)
Kurosawa(2010)= =2 Z§& F <73 =(Muscle BT A8 YT EY FEAES 2AEE 7
stiffness) 2] =27} | 2 & fgashe S s SAA olge FED 4 Sl Aolv, ol 2R &
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