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Abstract

This study performed to evaluated musculoskeletal disorders(MSDs) during sitting
work. The musculskeletal system is affected by various work factors such as
strength, weight, posture, repetition, duration and exertion. Ergonomic study on
sitting work is necessary to evaluate these factors affecting human body.

But the strength and work load data by the work factors are insufficient in
Korea.  Therefore, this study evaluated the work load using the
electromyogram(EMG) and measured the arm strength by arm posture and
push pull work during sitting work. to evaluated muscle load, the vertical height
and horizontal angle of arm were adjusted around acromion. And EMG data were
recorded on pc during the test.

33’4 A ARA, ¥ agln FFE AARND FGAE FAFHY FEEH RE
e FYET E840 8ol Ht=Al getxojor dith &3] YAty
# & (Strength exertion capabilities)2 o2 HA 2L s AHL Y3 5
9 shtoldl]. =3 AFAS] F HF FHEL AAAEgH A A
e ey, A3 E Eobd AAME A3} TGS 7FASTH2

* /.;jlxsl;g Zolstal A}%}}\])\Eﬂish,],

FAX) 051-200-7697, e-mail : jhsim@smail.donga.ac.kr

_63_



o
ol
ot

T oA A 9 Push-Pull 2lell & 2AGR3t o) B8 47

ol21d &gl § @3 53 F push-pull strengths TDFF FFoNA wtEHog
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A AV gH EUWHTEE #H7) A2 (Grip Distance)e] 3:5(100%, 50%, 25%), #
71 o|(Grip Height)e] 24 (shoulder & elbow height) I3 oj7je] FHH7ZIm=
(Shoulder Angle)e] 44-2(0° , 45° , 90° , 135° )o] 202 TAHD, 2HWS2A
© 6% B9 A&H FHu 2 £ZF((Maximum Voluntary Contraction : MVC)el] <]
& 3% Push-Pull Strengthgl, <58 EMG9 RMS(Root Mean Square)gte] o]&%
o A HAEA 150] F 483] 9] ”fﬁ"@—o‘ FRtA HHY, 48L& 7 5ydEF
Zgtoll whe} AHSHA AAsHA Bt AP U4+ Table 29 2}
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Z(electrode)E F2Hdtt}. M=o B& 282 Q&4 TFF(Flexor carpi radialis), 33
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Table 2. A4 I HIFE
193
1. 2 (Method) : Al1=Push, A2=Pull
2. #7]%°](Grip Height) :
B1=Shoulder Height, B2=Elbow Height
ZHH 3. #71A€(Grip Distance) : C1=25%, C2=50%, C3=100%
(independent | 4. ©{7]Z}=(Shoulder Angle) :
variables) D1=0° , D2=45" , D3=90° , D4=135"
5. EMG &% ¥ X](EMG Point) :
El=8 &322, E2=33533 2, 3= 4ol F3, E4=3 84
T, E5=a72
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variables) ¢ 9

2 Adol AFHWA gAYPAE 4 WFERT AHdA WA FAALES EMG
(EMGrest)zkS HA A3 F, 52 F<¢ U AELFH F£F(Maximum Voluntary
Contraction : MVC)E 23 3}4 =Ht}
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Push-Pull A°|X& E3c] FL=(b) B2 SHY dolHE kegf B2 #4d
%, SAS B7 A7|AE ol 43to] ANOVA 24 AA&3ch 1 A7E Table 33 4
o 2t Push@lol dalss #A7Ixols olAzEe) FEHI f4Ho2 yeyto
B(p<00D), EF AZNAAG AAZEAN mEAEo] feHoz YERTHPO0L),
Pull Zdel AAME AANAYS AAZGEY FEAR FYHOZ LhETHp<0.01)

Table 3. Push 23je] gk ANOVAEAN A3}

Source DF  |Sum of Square| Mean Square F Value Pr>F
B 1 20.30543 20.30543 6.86 0.0094
C 2 10.44568 5.222842 1.77 0.1736
B=+C 2 2.21385 1.106925 0.37 0.6883
D 3 83.04363 2768121 9.36 0.0001
B*D 3 7.773853 2.591284 0.88 0.4544
B=*D 6 47.90833 7.984721 2.7 0.0151
B*Cx*D 6 11.28985 1.881642 0.64 0.7014
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Table 4. Pull & ¢¢] 3 ANOVA B4 ZA3}

Source DF  |Sum of Square| Mean Square F Value Pr >F
B 1 0.296593 0.296593 0.04 0.8394
C 2 84.96059 42.4803 59 0.0032
B*C 2 16.48272 2.241358 1.14 0.3206
D 3 76.24001 25.41334 3.53 0.0158
B*D 3 10.70083 3.566945 0.5 0.6861
C*D 6 23.99074 3.998457 0.55 0.7659
B+Cx*D 6 50.20395 8.367324 1.16 0.3283
e gL 72 EMG ¢dolg= RMS goz Hstgglon, o48d Ao & §
3 Axo] zpolE Lolr 7] A8t A3} stA T Table 58 62 ZH3E AN EMG
Holel & 2w (Push, PulDel wal ANOVA A3 Axolw, folstA g Azt
= EYH AT Table 49 59 23& AHEY, pushe] F$ BE A tiste F¢f
Mol Aoz Uedom(p<00l), 2tz B+C, BsE, C+E, D+Eel mza&o] $=ql
Ao 2 JERRTHp<00D). Pulls ASolE B, C Aol talNe flHoz Yepgo
™ (p<0.01), B*C, B*E, C+E2] & &40 faie &z Ve tHp<0.01)
Table 5. Push 3ol ©& EMG ANOVA
Source DF Sum of Square| Mean Square F Value Pr>F
B 1 1.273072 1.273072 28.51 0.0001
C 2 3.877036 1.938518 43.41 0.0001
D 3 0.531515 0.177172 3.97 0.0081
E 4 2.66632 0.66658 14.93 0.0001
B+D 2 0.438398 0.219199 491 0.0076
B+E 4 4.362912 1.090728 24.42 0.0001
C+E 3 1.549618 0.193702 4.34 0.0001
D*E 12 2.710981 0.225915 5.06 0.0001
Table 6. Pull 2t =& EMG ANOVA
Source DF Type 1 SS Mean Square F Value Pr > F
B 1 0.564088 0.564088 13.69 0.0002
C 2 1.484185 0.742093 18 0.0001
D 3 0.257032 0.085677 2.08 0.1017
E 4 0.431964 0.107991 2.62 0.0340
B*C 2 2.7749 1.38745 33.66 0.0001
B+E 4 6.091427 1.522857 36.95 0.0001
.CxE 3 4654574 0.581822 14.12 0.0001
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=59 AHEAEE AWEJY. I A3 push-pullel 2¥HE At stess 24
Uetsten, pushe 424 pulld) 497t 280 of & Z2& yehytth normalized
EMG#e] ®lal 4 glojxd e #H7lzold A= push-pull®F %Z]ioloﬂ/ﬂ =5
AbEe ARV F AR UEiwier, pulld] 497t pushe] F¢EYG 259 A8AHE
7t & Ao 2 YERR

2 AT Z23d= Hd MVCE & APAANY 28y SHAEAEE FAo=
FAHPT 2y FARYPe] A9 g, HEAQ o] dutHog e glo
), FAZ B AGEHe AU B g @A J1EAEQ ZEuoHE slgoz g
B APRISg BEE SHAIE AL HEo] wE ARt Hrpt ¢
ojofF 3 Ao g Roln T3 TAA ZH(isometric strength)® st ol SHA &4
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