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14
A

Aagd +ZAA A (Work-Related Musculo
Skeletal Disorder: WRMSD)o] "¢ Z7}&la v, 2010). < =%
Ate AFE B GAFEAGE Y] (Video Display Terminal: VDT) £, 2v}

EFEOY A =ERS AMESE Zd A= 2] 2 (workforce) 2] 25% ©] 4

5
A

A9l Hb olAolA ANTFAGEIE AL E Aoz Huddu
(Cook et al, 2004). &3t AFE e Wy AJE 2E3le JgFoz /oL
[e3 ]

AR A9 Abgol nABHEA G A3 dAn 2RAAY A%

Fohe Aze A8 BAZ GEHD Jom, o, B, £BF YA £
WS FET, T wRA Fao] oA BASE NRLEFNE

¥&slal 9oy Hto 8F 9 AE XA E AATAAN 3 AA S
(Work—Related Musculo Skeletal Disorder: WRMSD)o| &)= &7 A& A
Aol E Aok (E Y, 2008).
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Avt ol @ gripE S HAEHe GAEE WA F it A7 2
7 WA 1a(0. Alizadehkhaiyat, 2011), £2] AlgL2 o7 &8 &4
BEFE T oA dxe} o] = R wEl 2ol 59 zbels)
2ol weEl A= v E2A YebdtH(Rebecca L, 2010). E3 &

ol S8AY = gripe 9 BAC wel FA e @A R Wit
et #83 ARE @A o9 (Johansson, 1996), G214 <1 grip2

3lo] =7}el= Fob 289 A4 (Deltoid)e] FAEVE Zoj== wky

¥2
=

i

)

22 59l T3kt (Infraspinatus)e] g E+= F7skgar M askgivh
(Macdenell, 2005). 3+ grip &322 FTHAAAA AAT A 3
(Infraspinatus)©] A3 = AL WA AGEEA, 2012).

grips 3t Al o9} && AAANAFE 29 55 F 5o A w@E
(Forearm Flexors)E 3 ¢ A d
o, A¢ w3 (Forearm Flexors) Wtk A A4 & (Forearm
o B F FAH YEEE HAY(G M Hagg, 1997). o]¢ #& ATFES &
Nz 4~659 A7 ¢ S3E FHIAH gripeES dE&5t] e
T A AZA7] e AL RS BAATE 5T F AES Aolh

Hd £ FAYL kA 5o Y ostE o FY 8B &

=9 gripEe T H FFE A2ATeH EwS FH(Terrence F
2003). o]l SAA £ 5L AAZY Azl sbE B oln, E
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BMI
Age(yrs) Height(cm) Weight(kg)
(kg/m?)

N =11 21.45+£1.03 161.84£6.18 56.00£8.73 21.27£2.13
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3. 244 2 Fu
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Variables Model Part of Measurement
(F57) (Company, Nation) (A 35

Weight(A =),
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Fat(A X&),
Body
Inbody 720 Body Fat Mass(A X ¥2F),
composition
(Biospace, Korea) Fat free mass(A X W),
(A=)
Soft lean Mass (5 %),

Waist-Hip

Ratio(F 7AW &)
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B odgs 473 A 9Ae ddeR gripes A &+ FHEE 24
A= v 2

1L nz7] 4§ F LEAZE gAY o

IRM(100%)& 7IEo2 ‘BEoty &A= 3796, 9t &
51.22, ‘Flevt 9AE 61.23, obF FETE @A= 7884, ‘T o) EIHATY
A= 9690 o GAEE ¥ %E EETGE 6>

f
=
i
N
rr

6 wE7) AE F $EALE @AW b (%)

o

Grip 95% CI _
Mean+SD(%) Min Max
strength lower upper
1 3796 £ 11.89 29.97 45.95 19.29 63.31
2 51.22 £ 11.46 43.52 58.92 36.57 73.12
3 64.23 £ 10.53 57.15 71.31 47.99 82.46
4 7884 £ 1148 71.13 86.55 59.87 90.95
5 96.90 + 543 93.25 100.55 86.71 104.47
1RM 100+ 0 100 100 100 100
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100
100.00 97.22
£0.00 74.48
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48.35
40.00 3637
20.00
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2 5 O — e}
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2. Rzl g F gripeF A o7 T B 259

(%MVC)

m (

1) <X (Upper trapezius)

TR A Rz 3 ETH(1882£11.08), ‘H.FoltH(20.91£15.77), ‘Y ETh
(27.64+15.41)", ‘o}5 3} ETH31.27+15.33), ‘T ©]% X3 TtH54.00£12.65) =
<® 753 2ol ‘T ol ESAT WANA 50%7h WA e %o @

w7} dere,

E7.8x7] A8 F ogripRes A SEIY ZEAHE (MVCO)

95% CI .
RPE stage  Mean=SD(%) Min Max
lower upper
1 20.91 + 15.77 10.31 31.50 2 49
2 1882 + 11.08 11.37 26.26 1 35
3 2764 + 1541 17.28 37.99 6 53
4 3127 + 1533 20.97 41.57 3 54
5 54.00 + 1265 45.50 62.50 20 66

2) A7y (Anterior deltoid)
AAZ o] A ‘HEo| v (19.91+18.06), ‘ofF7F 3 EvH(23.55+1851), ‘S &

tH(26.73£17.84)", ‘ol FAETH(34.18+17.05), ‘] o] X3 tH52.00+7.89)
2 <E 8>3 o] ‘B o]y AL wANN 259 Y ek,

_21_



g8 HE7] AE F gripwE A A SEHE (MVO)
C

RPE stage Mean+SD 9% C1 Min Max
lower upper
1 1991 + 18.06 7.77 32.04 3 64
2 2355 + 1851 11.11 35.98 1 62
3 2073 + 1784 14.74 38.72 2 60
4 34.18 + 17.05 22.73 45.63 5 59
o) 5200 + 7.89 46.70 57.30 42 66
3) E4&Z++(Middle deltoid)

FAa7 el A BLEolth(17.55£14.02), ‘oFzt A ETH21.64£13.14), ‘B E
tH(27.55%15.18)", ‘ol ¥ ETH35.64£18.08), ‘Bl o] %3 THE1.64+14.28)
<R 9>¢F Zo] 'Y ool EIAW @AM 5 ST YETL

iE 9. Bx7] FE F gripee A TAATY FEAHE (6MVO)

RPE stage Mean+SD 9% C1 Min Max
lower upper
1 1755 £ 14.02 8.12 26.97 2 48
2 2164 = 13.14 12.81 30.46 5 44
3 2755 = 1518 17.35 37.74 6 b5
4 3564 + 18.08 23.49 47.79 1 58
5 bl.64 + 1428 42.04 61.23 15 66
4) 342y (Posterior dertoid)

O

FAb7EE o] A BLEolth(16.64£13.01), ‘oFzt A ETH19.91£1358), ‘FE
thH(28.18+14.62)", ‘o}F 3 ETH(36.73£16.70)", ‘T ©]F %A THE0.45+15.17)
2R 10> o] T o) RIAT @AM 5o ARV UER:
ot
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iE 10, Bx7] #AE F gripeEs A FAATe 284 (MVC)
C

RPE stage Mean+SD 9% C1 Min Max
lower upper
1 1664 £ 13.01 7.90 25.38 1 42
2 1991 £ 1358 10.78 29.03 2 45
3 2818 = 1462 18.36 38.00 8 23
4 3673 = 16.70 25.51 47.95 4 57
5 5045 + 15.17 40.26 60.65 14 66

5) A AHF - (Triceps brachii)

el g EEo|tH14.82£15.31), °Fzk 3 &vH(22.09+£16.45), ‘3
SUTH27.82£13.85), ‘ol RETRHE8.00£14.92), ‘O] o4 EAY
(4891+1351)'E <& 11>3 Zo] EE GA A +59 57l YEEA
3 LT

&2

E 1L 227 3§ F gripg s A FETET SRHE (%MVC)
RPE stage Mean+SD 9526 Cl Min Max
lower upper
1 1482 £ 1531 4.53 25.10 1 52
2 2209 £+ 1645 11.04 33.14 4 b6
3 2782 £ 13.85 18.52 37.12 8 59
4 3800 = 1492 27.98 48.02 11 64
5 4891 + 1351 39.83 57.98 20 65

6) A <ol ¥+ (Biceps brachii)
AbQto]l =t el - ‘R E o] vH(17.09+14.12), ekt 35 UH(22.55£16.98), ‘gl &

UH(29.64£14.97), ‘ol 3E1H(36.18+19.16), ‘Tl o e ATH(47.91£14.33) =
<E 12>9F #o] RE dAlNA 5o B =T e kgt
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¥ 12, Hx7] ZAE F gripes A Aol w9 284 % (%MVC)
RPE stage Mean+SD 9% C1 Min Max
lower upper
1 1709 £ 1412 7.61 26.57 2 48
2 2255 = 1698 11.14 33.95 1 o6
3 2964 + 1497 19.58 39.69 8 05
4 36.18 = 19.16 23.31 49.05 5 63
5 4791 + 14.33 38.28 57.54 16 65

7) A &=+ (Flexor carpi ulnaris)

ASFLF2Y 45 ‘HEo|th15.09+£15.32), ‘°fzt 3 EvH25.73+17.35),
FEvH(31.73£16.54),  ‘olF A ESTHET64£16.85), ‘O ol EA
(43.73£16.22) = <3 13>3 #Zo] & WAdA <59 @A =71 YELEA

E 13 BE7] AL F gripws A ASFFELIte] @45 (%MVO)
[¢]
RPE stage Mean+SD 9526 Cl Min Max
lower upper

1 1509 £ 1532 4.80 25.38 1 45
2 2573 + 17.35 14.07 37.38 2 57
3 31.73 = 1654 20.61 42.84 10 b5
4 3764 + 16.85 26.32 48.95 9 62
5 4373 + 16.22 32.83 54.63 12 63

8) &4+ (Extensor carpi radialis)

QSFATY A HBEo|vH(12.27£10.49), ‘°F7F 3 E1v(19.36+12.54),
W ETHE691£1208), ‘ol WSTHE8A5EIS66), ‘o ol e
(50.59+10.25) = <3k 14>9F Zo] ‘©] oA XAty dA A +59] &4

%7 bt
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X 14 Hx7] A8 & gripts A 8554 FEAE (%SMVC)
RPE stage Mean+SD 9% C1 Min Max
lower upper
1 12.27 £ 1049 5.23 19.32 1 30
2 19.36 £ 1254 10.94 27.79 4 43
3 2691 + 1298 18.19 35.63 11 48
4 3845 + 13.66 29.28 47.63 20 64
5 5059 + 10.25 43.71 57.48 31 63
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3. grips Al $5AZ4E A Alol9 LA E Fo]
1) <X (Upper trapezius)

SEALE @A Apolel ZEAE AolE Mwsy] 98] TukeyAHFEA
& @ A3 sue A% GAd hE 2ge) BAsAN T ol ®Is
tH(35.18), ‘3E=vH(26.36), ‘obF 3
STHE2TY’ o §AG 0w AT Aol sl ACm HETHp<05)<E
15>.

ah

=
e
)
rir
i
ol
o,
=
o
(6]
[
<L
I
Y
o
it

E 15 gript ¥ A £w20) SEAAE G Aole) SHHE Fol
RPE() RPE() MD(-))  SE b % (1
lower upper
1 33.09 6.12 0.00 15.08 51.10
5 2 35.18% 6.12 0.00 17.17 53.19
3 26.36* 6.12 0.00 8.35 44.37
4 22.12% 6.12 0.01 4.72 40.74
1 BEZolvh, 2 27k F5vh, 3: 35 4 ofF FdEvh, 5 9 o E3AH
MD : Mean Difference, SE : Standard error
G0.00 =
B80.00 =
70.00 z ® M‘
60,00
50.00 ‘ [
40,00
30,00
20,00
10000 -
0,00 T T
HEOILt  UTEESL s OfFTSC GO
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$EALE A Abelo] ZBYE FolE wwsts] 98] Tukey

S 3 A Aabde] A Al wE 54 @ASelA W ol KE)

ah
£
L
)
rir
K-
N
ok
iy

o dAe} freoldk zpolrt glYly oy ‘REolt
(32.09), ‘°FzF BESUH28.45), ‘B EUvH2527) & EAA LR §93% xo]r)
A= AoE VEFSTHP<05)<E 16>,

£ 16 grip % A Ao SEAAE @ Aole] SHAE Aol

RPE() RPE(J) MD(-J)  SE b o7 ¢l
lower upper
1 32.09% 6.79 0.00 12.12 52.06
5 2 28.45% 6.79 0.00 8.48 48.43
3 25.277 6.79 0.01 5.30 45.25
G0.00
80.00 2
F0.000 : = ‘
e |
50.00 I
40,00
30,00 -
20000 -
10,00
000 +— T T T 1
sEoict  wpEsh sso OETECH CiO|AE L

29 6 griptE A ARAT $EALE AR SEYE Aol

i
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3) 42 (Middle deltoid)

i Tukey A5+

3t7] €3

H]

zFol 7} ATk, 18} ‘HE ot}

i3

9l

o oeAs §

TH30.00), ‘A ETH24.09) ¢ EAHe=

S R=
tl)‘?]"é_

o

(34.09), ‘°Fzt 3

o] 74

o 3t

o]
T

==
=

17>.

-
it

AE Aoz YEETH(p<.05)<

upper
92.95
48.86
42.95

95% CI

lower

SE
6.41
6.41
6.41

RPE(]) MD{I-])

RPE(D)

15.23
11.14
0.23

0.00
0.00
0.01

34.09%*
30.00%
24.09%*

1
2
3

=0 Hojg=oHact

ot
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M

SEANE QA Alele] 2@ T Aol E wlwdty] 93 TukeyAh
of W &9 FAFA T o] %3}
Ay GA= tobF FEUE dA ol zolrb gtk 2y (uEoltt
(33.81), ‘°Fzt FETH3054), FETH22.27) 9 FAAOE fF3 Ao]7)
AE Ao Z YERTHP<.05). 3 ofF ety @A EE o] v (20.09)
o AR frold o7t A Ao Z eI THP<05)<E 18>,

A
&

G
A

O

3 18 gripe§ Al $AHA T AL E ©A Atole] SEAgE Ao
95/ CI
RPE(I) RPE(J) MDI-]) SE D
lower upper
1 33.81% 6.16 0.00 15.68 51.96
5 2 30.54x* 6.16 0.00 12.41 48.69
3 22.277 6.16 0.01 4.13 40.41
4 1 20.09 6.16 0.02 1.95 38.23
S0.00
30.00 - : L2 s
60,00 - 5 ‘ I
40,00 -
30,00 -
20,00 -
10,000 -
0.00 +—— T T T 1
HEO0|Ct  YpEED asot OIETECH CIO|A 2Lt

2" 8 gripd s Al TS SEAAE @AE SR Ao
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SEANE @A Alold 2T Ho]E ulwdy] Y TukeyAlEEA
=9 A @A 2 259 &4t ‘o ol %
o @A o F Aot AT Ly HE o
TH34.09), ‘°FF FETH26.81), ‘FETH2L.09) 9 FAALZ frefd z)o]
b A2 YERHTHp<05). Eg ‘oly e "@AE HEor
(23.19) ¢ A LE Fo3 Aol7t v AR YEWHTH(p<O05)<E
19>,

ol
ah
=
L
)
rir
K-
N
ok
iy

oft

& 19. gripes Al HatE e S E AR @A Alo]o] SE AR %]

RPE(I) RPE(J) MDI-]) SE D 0% ¢l
lower upper
1 34.09* 6.21 0.00 15.81 52.37
) 2 26.81 6.21 0.00 8.54 45.10
3 21.09% 6.21 0.02 2.81 39.37
4 1 23.18% 6.21 0.01 4.90 41.46
50,00
80,00 - : L .
5000 % ‘ !
50,00 -
40,00 -
30.00 -
20,00 -
10,00 j
000 T T T T
HEOT}  THEEL} sso OPESSCH CIOJAS L

DY 9. gripSE A AATEY SEANE wAY SRR Aol

—n
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6) A <ol ¥+ (Biceps brachii)

U B EoIh(30.81), Ok FETH25.36) o EAAOR §93 olst 9
B Ao ® YEbRTHp<.05)<E 20>,

E 20 gripSE A Aol TR $EAAE WA Aole) BRYE Ao)

RPED) RPE() MD(I-))  SE b % ¢l
lower upper
5 1 30.81* 6.73 0.00 11.01 50.63
2 25.36% 6.73 0.01 5.05 45.17
G0.00
80.00 = -
F0.00 “
20,00
50,00 -
40,00
30.00 -
20000 -
10,00 -j
0.00 T T
sEo0|Lt  wpEsh sso OPETSCH C{O|AS L
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M

2EALE @A Abelol 2EYE FolE vwstr] 98] Tukey HFEA
& 9 A3 HAxroEed A9 A hE 259 BN H oy
BHAG DAL R PEW, PEW, oFF FEWF wAS §F 2ol
beth aEg WECIGI8E) o EAACE % Ao} g A

S 2 YEERTHp<001). B3 olF BT vA= wEo|nh(2254) ¢ F A
2 e et Aol ol AL E e THp<05)<E 21>

® 21 gripes Al HASFFIELY FEALAE GA Atole] &R A

o]

RPE() RPE() MD(-))  SE b 9% 1
lower upper

5 1 28.63+ 7.00 0.00 8.04 49.23
4 1 22.54% 7.00 0.02 1.95 43.14

G0.00

80,00 i

F0.00

&0.00 "

50,00

A0.00

30,00 -

20000 -

10,00 j

0,00 - T T

BEOIC  THESL zsr OFFEIISCH GOl EsHALH

¥ 1L gripeE A AZFowEsd £5A4E BAE 2RAE Aol
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EEALE A Abelo] FBYE Aol Wwshs] 98] TukeyHFEA

F oA e 289 YA B o
Y BAE ofF G @A Fo9 Aelst g Ey wE
3122, “WEH2368) % EANCE foF 2
oI7b 9 Ao UHRTH0D. EF obF FET wAE wEold
(2618), ‘oFzF PETH19.00) S FAA O Fe9 Aol el Aow v}
EFS TH(p<.05)<3E 22>

o
x
o8]
oo
w
-
1
i
i)
iy
-

X 22, gripwEs Al S FFEATY] FEALE GA Alolo| &R A
°]
RPE() RPE() MD(-))  SE b 9% 1
lower upper
1 38.31 5.07 0.00 23.40 53.24
5 2 31.22 5.07 0.00 16.31 46.15
3 23.68+ 5.07 0.00 8.76 38.60
4 1 20.18+ 5.07 0.00 11.26 41.10
2 19.09* 5.07 0.01 4.17 34.01
S0.00
80,00 - ; = -
20,00 . :
50.00 - z : I
30,00 -
20,00
10,00 i -
0.00 +—— T
BEO|p  opHEShG zer; OfFISC Cio|NEaAL

8 12, gripeF A KSFEAEY] SEAAE GAE 2EA T Ao
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ABSTRACT

The effect of muscle activation
in the shoulder and arm muscles in RPE grip exercise

during the early rehabilitation.

Cho, Ol-Lim
Department of Physical Education
Graduate School

Sungshin University

In this study activity of muscles was examined to determine the effect
of shoulder and arm muscle wearing a shoulder abduction brace during
grip exercise using 5 grade Ratings of Perceived Exertion(RPE). 11
female healthy adults over 19 years of age volunteered were assigned and
subjects measured the grip strength and muscle activity with dominant
arm through dynamometer and EMG. we measured grip strength to
quantify difference % in 5 grades RPE strength. The muscle activity were
analyzed after performing grip exercise in Trapezius, Anterior deltiod,
Middle deltiod, Posterior deltoid, Triceps, Biceps, Flexor carpi ulnaris,
Extensor carpi radialis. The grip strengths were increased such as RPE
that a ‘FAIRLY LIGHT(36.37%), ‘SOMEWHAT HARD(48.35%)’,
‘HARD(62.86%)", ‘VERY HARD(74.48%), ‘VERY, VERY HARD(97.22%).

The results show that activity of muscles did not differences the triceps,



biceps and flexor carpi ulnaris but the Trapezius, Anterior deltoid, Middle
deltiod, posterior deltoid and Extensor carpi radialis was significantly
increased the muscles activity. Trapezius showed significant differences in
the ‘VERY, VERY HARD(5) grade compared to all the grades of muscles
activity. Anterior deltiod and Middel deltoid showed significant differences
activity ‘'VERY, VERY HARD() grade compared to ‘FAIRLY LIGHT(1),
‘SOMEWHAT HARD(2), ‘HARD{(3). Posterior deltoid and Triceps
significant differences in ‘VERY, VERY HARD(5) grade compared with
FAIRLY LIGHT(1), ‘SOMEWHAT HARD(2), ‘HARD(3) and ‘VERY
HARD(4) grade showed significant differences compared with ‘FAIRLY
LIGHT(1) grade. Biceps and Flexor carpi ulnalis was significantly
increased in ‘VERY, VERY HARD(5) grade compared with ‘FAIRLY
LIGHT(1), ‘SOMEWHAT HARD(2). Finally, Extensor carpi radialis was
significantly difference “VERY, VERY HARD(5) grade compared with all
the grades and ‘VERY HARD(4) grade showed significant differences
compared with TFAIRLY LIGHT(1) and ‘SOMEWAHT HARD(2) grade.
This study found that RPE grades was differences according to activity
of the muscles. The results showed difference the grip % when exercise
to grip the shoulder abduction brace conducted. The data suggest that the
early rehabilitation might be prevented the sarcopenia and muscular
atrophy when the subjects were performed the exercise of minimum grade
without maximum strength 1009 that exercise intensity in the shoulder
and arm muscle activity to fix a period. In conclusion, the everyday life

will be effective to return the recovery of rapid time.
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