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Abstract : Though there might exist not a few differences between cyclic works and atypical works, many resear-
chers have applied the same assessment techniques that used for repetitive works, which may result introduce bias
in their conclusions. This research aimed to verify whether there exist non-negligible work characteristics and/or dis-
similarity among works with different work nature and whether one of the most prevalent assessment techniques for
assessing ergonomic hazards of musculoskeletal disorders, REBA, can be applied to atypical works. For a general
hospital, an automobile repair shop, and two auto-part assembly plants which manufactures quite different parts, a ques-
tionnaire survey and field investigation and ergonomic assessment were carried out and analyzed statistically with
reference to the 3rd Quantification technique. The results showed that there exist remarkable difference between phy-
sical factors in cyclic works and atypical non-cyclic works. As for repetitive work, body posture was significant fac-
tors affecting on musculoskeletal disorders while atypical works seemed to have none which implied that the neces-
sity of taking psychosocial factors into account for assessment of hazards. Complain rate in repetitive works was hig-
hest shoulder, back, and neck or wrist in sequence. However, there existed no consistent trend in complain rate in
atypical works. And, though weight of manufacturing objects was a common factor that can partly explain musculoske-
letal complain, time duration was significant in atypical work whereas repeatability and body posture were significant in
repetitive works. As being the results, to summarize, it could be said that application of conventional ergonomic asses-
sment techniques regardless of repetitiveness would be fruitless, and that the necessity of a unique methodology
focused on atypical non-cyclic works should not be neglected.

Key Words : musculoskeletal disorders, atypical work, multiple linear regression, quantification technique.
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Table 1. Characteristics of respondents at worksites at the
present study

Automobile | Auto-unit Auto-unit

Hospital Repair Shop| Mfg, Shop |Assembly Line

No. of | M| 57 137 138 248
respondents
(persons) | F | 316 0 27 7

age(yrs) 33.6+8.6| 41.0+7.2 42.6+8.1 30.3+4.3

career(yrs) | 7.4£5.2 | 11.0+5.9 10.5+5.0 4.4+3.1
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Table 2, Comparison of self—rating on musculoskeletal hazard

Worksite Hospital Automobile | Auto-unit Auto-unit
Category P Repair Shop | Mfg, Shop | Assembly Line
Work Intensity|3.7 + 1.1] 3.5 £ 1.3 | 2.5 £ 0.7 34 £ 1.0

Work s 2 07] 26+ 05 |40+ 08| 22404
Frequency
Integrated g |, 47| 88+ 46 |99+24| 6215
Rating

Table 3. Comparison of REBA rating(unit: No, of operations (%))

Work Place
Hospital Automobile | Auto-unit |  Auto-unit
Hazard P Repair Shop| Mfg, Shop [Assembly Line
(Action Level)
4 Very High [16 (20.9) 45 (37.2) | 0 (0.0) 0 (0.0)
3 High 51 (50.0) 48 (39.7) | 3 (20.0) 6 (14.3)
2 Medium 40 (26.1) 27 (22.3) | 12 (80.0) | 36 (85.7)
1 Low 929 | 1038 0 (0.0) 0 (0.0)
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Table 4. Complain rates of musculoskeltal pain by body parts (redundant answers allowed)

Hospital Automobile repair shop Auto-unit Mfg, Shop Auto-unit Assembly Line
Body part | complainer patient complainer patient complainer patient complainer patient
persons | % |persons| % |persons| % |persons| % |persons| % |persons| % |persons| % |persons| %
Neck 176 468 | 41 10.9 80 57.1 43 30.7 102 | 61.8 31 18.8 189 | 747 171 67.6
Shoulder | 218 |58.0| 71 189 | 96 68.6 47 33.7 116 | 70.3 46 279 | 200 | 79.1 191 75.5
Back 227 1604 | 79 |21.0 59 42.1 30 214 97 58.8 41 24.8 191 75.5 175 | 69.2
Arm/Elbow | 111 |29.5| 19 5.1 65 46.4 30 214 74 44.9 22 133 86 34.0 81 32.0
Wrist/Finger| 174 |463| 45 120 | 69 49.3 32 22.9 93 56.4 34 20.6 144 | 57.0 128 | 50.6
Foot/Ankle | 193 |51.3| 50 13.3 71 50.7 30 214 88 533 32 19.4 154 | 60.9 144 | 57.0
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Table 5, Significant factors affecting on body parts comp—
lained (Auto—unit mfg, shop)

Body 2
part Factor b B |t value| F R
Forearm rating in
Neck REBA 1.000 | 0.621 | 2.505 | 6.275 | 0.386
Neck rating in
REBA 1.625 | 0.901 | 6.583 [43.333| 0.812
Back | Neck rating in
1.728 | 1.425 | 8.250
REBA Task 0012 | 0011 | 2350 34231 0.884
requirement
Wrist rating i 4 50 | 0,816 | 4472 20000 | 0.667
REBA
Arm/ Wrist rating |
Elb rist rating in
" |REBA nsufficient| 200 | 9816 1 7239 135058 | 0,886
compensation ) ) )
Wrist/ [Repeatability rating
Finger in REBA 0.235 | 0.212 | 6.273 |21.540 | 0.342

Table 6. Significant factors affecting on body parts comp—
lained (Auto—unit assembly Line)

Body

part Factor b B |t value| F R

Insufficient compensation| 0.029 | 0.566 | 4.147

Forearm rating in REBA|[-0.901 [-0.291 |-2.131 9486 0.339
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