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Abstract The CTD(Cumulative Trauma Disorder) as a new kind of occupational disease occurs
mainly to workers on handling line under the highly-specialized industrial environments. This study
took into account their exposure to Curmulative Trauma Disorders(CTD) by the utilization of EMG
systemn, with respect to worker's muscle fatigue test according to fulfillment of iterative and simple
task. The findings of this study were as follows : From the result of AEMG test analysis, worker's
fatigue extent according to elapsed time of task was inclined to be increased continually. On the other
hand, after its task ending, their fatigue extent was inclined to be decreased than before-circumstance
of refractory brick lifting. The transference of MF(Median Frequency) and MPF(Mean Power
Frequency) had highly significant difference between muscle fatigue and the elapsed time of work
Especially, their fatigue extent to erectorspinae and rmultifidus to lift firebrick was increased in the
mean time. The transference of ZCR(Zero Crossing Rate) had considerable significant difference
between muscle fatigue and the elapsed time of work. In short, as the work went on, the muscle
fatigue extent increased gradually. Thus, it can be concluded that the fatigue of erectorspinae and
rmultifidus extent according to fulfillment of iterative and sinple task is gradually being increased
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<Figure 2> System diagram of Megawin
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<Table 3> Changes in AEMG according to
the elapsed time of labor( xv)
g 3 Before During During Daring After
Hegh e g | Litg v | Paig | L
extensor CUAL) | 20 | 151 | 344 | 496 | 16
trapezius(L) | 42 | 154 | 454 | 587 | 57
crectorspinae(L) | 6.3 | 243 | 246 | 252 | 61
5 multifidus(L) | 26 | 303 | 328 | 231 | 25
& multifidus® | 17 | 211 | 205 | 459 | 17
crectorspinae(R) | 49 | 210 | 657 | 1264 | 59
trapezius(R) | 6.1 | 392 | 385 | 300 | 54
extensor CUR) | 30 | 264 | 340 | 177 | 27
extensor CU(L) | 31 | 286 | 640 | 975 | 21
trapezius(L) | 7.2 | 290 | 839 | 1147 | 111
crectorspinae(L) 109 468 | 448 475 | 120
kg multifidustL) | 30 | 586 | 598 | 435 | 30
multifidus(R) | 1.0 | 403 | 551 | 831 | 20
crectorspinae(R) 79 387 | 1219 | 2494 | 109
trapezius(R) | 98 | 767 | 716 | 568 | 105
extensor CU(R) | 38 | 493 | 624 | 322 | 41
extensor CUAL) | 78 | 451 | 1024 | 1467 | 62
trapezius(L) | 15.1 | 462 | 1366 | 174.1 | 181
erectorspinac(L) | 209 | 732 | 1489 [ 758 | 189
kg multifidus(L) | 95 | 895 | 974 | 694 | 81
multifidus(R) | 6.7 | 637 | 834 | 1369 | 76
erectorspinac(R) | 166 | 636 | 197.2 | 3769 | 185
trapezius(R) | 191 | 1180 | 117.1 | 903 | 146
extensor CU(R) | 108 | 793 | 1005 | 538 78
33 289 HELY
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<Table 4> Changes in MF according to the
elapsed time of labor( V)

. Before | During | During | During | After
Weight Muscle N o . . o
Lifting | Lifting | Torkring | Placing | Lifting
extensor CUL) | 315 353 | 431 | 496 | 354
trapezius(L) | 108 | 184 | 255 | 335 | 129
erectorspinee(l) | 97 | 200 | 21.8 | 271 | 90
Ske multifidus(L) | 108 | 37.8 | 51.0 | 548 | 98
multifidus(R) | 265 | 380 | 39.7 | 444 | 240
ereclorspinze(R) | 11.3 [ 17.7 | 253 | 306 | 118
trapezius(R) | 9.8 | 236 | 282 | 294 | 105
extensor CUAR) | 106 | 292 | 40.1 | 440 | 102
extensor CU(L) [ 610 688 | 791 | 968 | 762
trapezius(L) | 205 | 35.1 | 465 | 64.3 | 268
erectorspinae(L) | 176 | 383 | 39.7 | 512 | 173
10kg multifidus(L) | 20.0 | 740 | 935 |107.0{ 199
multifidus(R) | 51.0 | 74.0 | 73.2 | 864 | 50.5
erectorspinae(R) | 206 | 32.7 | 46.1 | 587 | 230
trapezius(R) | 17.7 [ 455 | 51.9 | 562 | 175
extensor CU(R) [ 195 568 | 732 | 86.0 | 194
extensor CU.(L) | 93.6 | 104.8 | 1375 | 146.1| 103.6
trapezius(L) | 348 556 | 76.0 | 976 | 39.1
erectorspinae(L) | 31.1 { 59.9 | 653 | 805 | 27.1
15kg multifidus(L) | 35.0 | 115.0] 151.9 | 163.2| 29.2
multifidus(R) | 81.3 | 114.8 | 119.1 | 1296 70.3
erectorspinae(R) | 357 [ 536 | 736 | 913 | 358
trapezius(R) | 31.2 | 70.0 | 844 | 863 | 294
extensor CU.(R) | 33.7 | 88.0 | 120.3 | 128.7| 28.1
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<Table 5> Changes in MPF according to
the elapsed time of labor{ zv)

Before | During | During During | After

el Muscle
Wigh Lifng | Lifng | et | Plocng | Littng

extensor CU(L) | 190 | 459 | 559 | 620 | 230

trapedius(L) | 165 | 232 | 295 | 413 | 179
erectorspinaeL) | 117 | 279 | 318 | 380 | 117
) multifidus(L) | 150 | 403 | 657 | 682 | 143
Skg multifidus(®) | 210 | 462 | 495 | 547 | 160
ercctorspinae(R) | 153 | 219 | 269 | 345 | 160

trapczius(R) | 117 | 303 | 370 | 401 [ 122
extensor CU(R) | 136 | 435 | 566 | 599 | 138

extensor CU(L) | 34.0 | 90.0 1215( 41.0
trapezius{L) | 320 | 448 | 538 | 79.1 | 358
erectorspinac(L) | 215 | 54.1 | 581 | 732 | 21.2
multifidus(L) | 282 | 96.8 13381 269
10ke | punifidusR) | 314 | 896 | 915 [106.3( 356
crectorspinae(R) | 287 | 395 | 494 | 668 | 30.8
trapezius(R) | 216 | 569 | 67.7 | 778 | 21.1

extensor CU.(R) | 254 | 84.0 | 1038 | 1165 249
extensor CUAL) | 41.0 |137.9 1687 | 182.6 | 50.0
trapezius(L) | 528 | 69.2 | 83.0 {1224 53.2
crectorspinae(L) | 397 | 84.0 | 956 | 1126} 351

- multifidus(L) | 48.0 | 1486 ( 196.8 | 200.2 | 423
18ke | fidus(R) | 466 | 1394 148.1 [ 1626 523
erectorspinac(R) | 49.1 | 655 | 805 [101.1] 47.1
trapezius(R) | 384 | 91.5 | 110.8 (1181 | 34.3

extensor CU(R) | 445 | 12881 1694 | 1766 | 381

<Table 6> Changes in ZCR according to
the elapsed time of labor( zv)

Before | Durng | Dwing | During | Aer

e st
Veah e Lifing | Ling | Tonerg | Pcing | Lifing

extensor CULY | 35.1 | 801 | 1270 175

trapezius(L) | 206 | 43.2 | 579 | 814 | 232
ercciorspinac{L) | 106 | 538 | 71.8 | 83.0 | 109
- multifidus(L) 52 | 9%6.1 1164 | 56
Skg multifidus(R) 20 | 87} 981 11072 93
erectorspinae(R) | 200 | 414 | 51.0 | 685 | 224

trapczius(R) | 68 | 56.1 | 769 [ 872 | 76

extensor CUR) | 67 | 788 | 966 [107.7| 59
extensor C.U(L)

trapezius(L) | 67.2 | 1585 | 207.0 | 2509 | 34.1

ercctorsuinac(ly | 401 | 846 | 1068 11599 | 516

P 19.3 {1061 | 1319 {16291 21.3

g multifidus(L) | 85 {1905/ 2346 | 2302 7.3

multifidus(®) | 18 |165.1 ] 1824 {2110 138

] 381 | 803 | 948 |1345] 460

crectorspinae(R) | 176 11097 | 1422 [ 1721 ] 134

trapezius(R) | 11.0 | 155.8 | 1761 {21321 100

extensor CU.(R)

_84 -



3 st Before | Durng | Duing | During | After
Aluscie
Neight Litig | Ling | Tz | Pocig | Liing
extensor C.U.(L)
wrapezius(L) | 1057 | 240.7 | 3317 | 3815 | 503
ercctorspinge(ny | 632 [ 1207 | 1716 | 2383| 699
P 332 1612 2122 | 237.8 | 322
5 multifidus(L) | 184 | 2888 381.0 [341.0| 17.4
multifidus(ry | 101 | 2511 2028 | 3152 | 203
] 635 | 125.1 | 153.1 |2004 | 67.0
ercctorspinac®) | 9227 |169.1 | 2317 | 2541 209
trapezius(R) | 218 | 237.0 | 2811 | 31531 149
extensor CU.(R)
3.4 EMGEHE d3o SAHE 24
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<Table 7> ANOVA table(10Kg)

ANOVA Mean F
AEMG | DF s Square value Pr>F
Time 4 | 40806910 | 115201478 | 133858 | (0.000%=
Muscle | 7 | 113615360 | 16216509 | 18843 | 0.000+
Time
x 28 | 200028000 | 10390289 | 12073 | 0.000%x
Muscle
ANOVA Mean F
MF DF ss Square value P>F
Time 4 1 13238K0 | B08AT7 | 362102 | 0.000+=
Muscle | 7 WBT71L8I8 | 13681688 | 149742 | 0.000%«
Time
X 2 | 3491970 | 1231.86 | 13482 | 0.000+
Muscle
ANOVA Mean F
MFP ,DF s S value Pr>F
Time 4 | 14829375 | BA7.344 | 344625 | 0000+
Muscle | 7 | 240040918 | 34291.560 | 326390 0.000++
Time
X 2B | 124366945 | 4441319 | 42273 | 0.000+=*
Muscle

ANOVA Mean F
ZCR DF sS Square value Pr>F
Time 4 | 1927168015 | 481792.004 | 7571643 | 0.000%*
Muscle | 7 | 19701310 | 28256901 | 44.434 | 0.000+
Time
X 28 | 206711865 | 9132567 | 14.361 | 0.000%*
Muscle
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