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Table 1. The regulations for prevention of MSDs !
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1) 24 70 183

6 22 65 170
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Table 8. Variables of experiment

£ddg L Fgwy e
2rd 24 A Mve

2ol RMS EMG ke 27 9 OFA
= FA A7

331 SYH¥s

SRy
B Aol AT ARYAAL Fig 59 2ol AALWHYAA F2 ol Foix

= 37HA AT REE AA, 2E 8 A4, 2 902 w3E W AAE dde

= strh



(a) TEA AA (b) 22 H A

Fig. 5. Three lifting postures
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A Ze|th
Hasad Ag zpA 9l 7ol MVCel sl #93(p<0ile & 4 AU
Table 10. Analysis of variance for MVC

Source DF | 88 MS: F 1P

+=%ol FH 2 242.26 121.13 32.06 0.003

A+ A 2 266.15 133.08 35.22 0.003°

Error 4 15.11 3.78
Total 8 523.52

( * : p<0.0L)

A8 o] defol & MVCE Table 113 Zth Table 119 #3238 2

W MVCE 2& H A7 b A deisen, 28 9002 #3 AAE 7

Aol dg Egels) FBE MmUY, FRA 4AY FE EF] At
A5 019% 2750 72ASGT, 22 B AL A= 81%, 206%, B 9°
2 93 A A s 1.2%, 248% #AstE. (Fig. 7)

Waters et al. (1993)& Table 33 o] F2A Ao mat E&3o] HHE ¥35, B
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Table 11. MVC for posture, coupling

2 ke
FRAAA | e WA | BE T TU A
9 ¢ Lol Cone oo}
Subject pacidmg handie handle padding| handle | handie padding handie handle

1 6116 | b2.12 | 386 | 6048 56 3982 | 4586 | 486 | 3648

2 3738 | 3312 | 2668 | 4158 | 39.16 | 334 296 202 | 2262
3 4356 | 41.06 | 3202 | 46.94 | 4272 | 3338 | 31.82 | 315 | 2258
4 5828 | 52776 | 3726 | 585 034 | 3822 | 3548 | 41.14 | 281
5 49.92 | 4858 | 4272 | 62.84 | 5888 | 48.16 | 4364 | 3732 | 33.78
6 4482 | 41.1 | 3398 | 46.08 | 459 | 3236 | 29.04 | 2964 | 21.24
7 3212 | 2866 | 233 | 37.06 | 3572 | 2868 | 2588 | 24.82 | 194
8 4788 | 3884 | 3832 | 50.04 | 41.76 | 20.72 | 3876 | 3538 | 27.68
9 5994 | b712 | 483 | 7714 | 6856 | 54.48 | 5006 | 4998 | 414

10 3538 | 342 | 2888 | 44.74 | 4078 | 31.8 | 2638 | 2468 | 23.26
Fets | 47.04 [ 4276+ | 3411+ | 52544 | 48.29+ | 37.00¢ | 36.65+ | 35.23+ | 27,55+
¥EAA 1038 | 951 |.797 | 1206 | 1047 | 841 | 858 | 905 | 7.21
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Table 12. Analvsis of variance for subjective ratings

Source. DF | 88 : MS ' F P
&5l FH 2 369.56 184.78 38.67 0.002"
LA 2 H48.22 274.11 5737 0.001
Error 4 19.11 478
Total 8 936.89
( = p<001)
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Table 13. Subjective ratings of posture, coupling

FRY A e W AA T 90°2 FY AA
Subject padding| handle ﬁarxl;?ile 'padding| handle | harrl;c)ile padding| handle harrl:zﬂe

1 50 60 60 30 30 50 60 70 60

2 50 60 70 50 50 60 60 70 80

3 50 50 60 50 60 70 70 70 80

4 40 50 70 30 40 60 70 60 80

5 40 50 60 30 40 50 40 50 60

6 40 50 60 30 40 60 50 60 70

7 40 50 60 30 40 50 50 60 70

8 30 40 50 40 50 60 30 40 50

9 40 50 60 20 30 60 50 50 60

10 10 50 60 30 40 50 50 60 60

Mg+ | 42+ | 51t | 61k | 34+ | 42+ | 57+ | 53z | 5Ok | 68+
gzax| 632 | 568 | 568 | 966 | 919 | 675 | 1252 | 994 | 1033

Table 14. Standardized value of subjective ratings of posture, coupling

BN TR AH BE A Bg o2 FY A4
Subject ipadding|handle .ﬁagrll(:iie padding handle: hai{gﬂé padding -ha.ndl_é ha?x(;le
1 50 75 75 0 0 50 75 100 75

2 0 333 | 66.7 0 0 33.3 33.3 66.7 100
3 0 0 333 0 333 66.7 66.7 66.7 100
4 20 40 20 0 20 60 30 60 100
H 25 50 75 0 25 50 25 50 100
6 Jis) 50 7 0 25 (s 50 ) 100
7 25 30 7 0 25 50 50 75 100
8 0 333 | 667 333 66.7 100 0 333 | 66.7
9 50 75 100 0 25 100 75 75 100
10 333 66.7 100 0] 33.3 66.7 66.7 100 100
st | 2283+ 47.33+ 74.67+ | 3.33¢ | 20.33= _'65.1'& 52174 | 7017+ | 94.17+
FZHAH 1877 | 2265 | 1871 | 1053 | 1871 | 21,76 | 2596 | 2039 | 1245
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2. Coupling 44
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Fig 1. Decision tree for coupling quality
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Despite rapid technological advance and increased automation facilities, many
jobs and activities in our living require manual materials handling(MMH). These
include a wide variety of activities such as moving things, lifting bags, boxes or
cartons, etc. Many studies found that handle could affect on maximum
acceptable weight of lifting, but there were few studies for the effects of work
posture and coupling in lifting tote box.

This study performed that ten male college students were required to lift a
tote box with and without handle for three postures (bending, straight, right
angle posture).

From the experiment, following results were obtained. (1} MVC reduced
maximum 23% by type of handle. (2) MV(C was highest in straight posture, but
was lowest in right angle posture. (3} As a result of ANOVA, MVC paid
attention to posture, coupling. (p<0.01) (4) To all handle types, Biceps brachii
activity was increased in right angle posture, but reduced in straight posture.
(5) To all posture types, Biceps brachii activity was most lively in no handle.

The resuits of MVC measurement, subjective rating, EMG analysis, statistic
analysis showed that on maximum acceptable weight of lifting was influenced
by tvpe of handle and straight posture was more comfortable than other
postures.

Based on these results, it was concluded that acceptable weight of lifting has

to differ for work posture and coupling.
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