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D2AARE o ISt AZ'E JHMAR| ST
Code S 50 |7 | S50 | 8E | A
221 | AREGIEAHISHUSSITE - | 00% | 3 [00% | 3
222 | HEA|AHI LM} 2 | 0.0% 4 |33.3% 6
223 | §EA|AEISAKX} - | 0.0% 2 | 0.0% 2
224 | SHUALSSSTHIIM 15 [ 01% | 5 |750%| 20
231 | U=RHESS|SAHIA 8 | 00% | 10 |444% | 18
232 | 3letmEt7 | IUAIEY - | 0.0% 5 | 0.0% 5
233 | aSMESel s A 6 | 0.0% 3 |66.7% 9
234 | SEBST SN 2 | 0.0% 3 |40.0% 5
235 | ®7|-MAILU7 | H =7 |SRUASY | 11 | 0.1% 9 |550%| 20
236 | Qt™E2 L HALA 45 | 0.2% 50 |47.4% | 95
237 | B2 7| ML | ZAFIZEH|AL 5 | 0.0% 2 | 71.4% 7
239 | 7|EtSSNE 7L BHHASALKL 2 | 0.0% 1 ]166.7% 3
241 | BRRIBNET} 3 | 0.0% 60.0% 5
242 | QEAFSISIOkAL - | 0.0% 0.0% 2
243 | 2tBA} 24 | 0.1% 36 |40.0% | 60
244 | FUA} 2 | 0.0% 10 |16.7% | 12
245 | X|2AIIC|Z 7|At 17 | 0.1% 16 |515% | 33
246 | HHQ|Z BT ALA} 107 | 0.5% 97 |525% | 204
247 | AtE|EX| TS ALK 124 | 0.6% | 132 | 484% | 256
248 | ZUHASALKL - | 0.0% 2 | 0.0% 2
251 | CHSHAZIZEAL - | 0.0% 1 | 0.0% 1
252 | St A} 4 | 0.0% 8 |333%| 12
253 | QK| WA} 62 | 0.3% 42 |59.6% | 104
254 | 22| 7|E5L0IS LA 0.0% 11 |313%| 16
259 | 7|EtRSHMET} 0.0% 19 | 9.5% 21
261 | HEMEIL
262 | HEHZIt
271 | QIMNHEFHEY
272 | 3 8YEIXEIt - | 0.0% 1 0.0% 1
273 | A&7 - SEURAMHEL 1T | 0.0% 2 |33.3% 3
274 | 7|=BAASIHUTSAIAL 5 | 0.0% 2 | 71.4% 7
281 | &7} 7|RIUS T2 I} 1 | 0.0% 2 |33.3% 3
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I 25 S5 wung 2
Code =ES 59 || 280 RE| A
282 | 7el0|H - AMMRT | EZ 22| AL 2 | 0.0% 4 |1 333% 6
283 | 1= G HETEIt 3 | 0.0% - | 1000% 3
284 | 71 AFRIZILZH0| &7} 6 | 0.0% 1 [85.7% 7
285 | CJXt0|4 4 | 0.0% 1 180.0% 5
286 | AZXTUH I 0| MBUHAXMZT} 16 | 0.1% 4 180.0% | 20
289 | LN 7|EZ 3t Of = 2B SAMAL 4 | 0.0% 2 |66.7% 6
311 | YHALRS 19 | 0.1% 87 |179% | 106
312 | ZYEEAEY 6 | 0.0% 16 |27.3% | 22
313 | SALUAHZ AR 3 | 0.0% 23 | 11.5% | 26
314 | HIMIARE XS 2 | 0.0% 8 [200%| 10
320 | 22LUHSHAANZEAIX} - | 0.0% 8 | 0.0% 8
330 | HEHLAMAESAIX r - | 0.0% T 1 0.0% 1
391 | SAHBAZH - | 0.0% 1T |1 0.0% 1
392 | 043l - OHHZEAAR Y 1 | 0.0% 2 |333% 3
399 | TZHAEGI T |EFALR 5 | 0.0% 27 |156% | 32
411 | ZE- AL T A E ALK 1 | 0.0% 1 1 50.0% 2
412 | AS LU QIAAS ALK} 2 | 0.0% 9 |182% | 11
421 | 92 -2 X| M| A ALK} 131 | 0.6% | 139 |485% | 270
422 | 0| n|giﬂ_rzgx1u|1\£)q t 18 | 0.1% 22 |45.0% | 40
423 | SH LR SAAL 2 0.0% 3 |40.0% 5
429 | 7|Ef0 |n I2-OALQZHIMHIAZAKRL | 22 | 0.1% 17 |56.4% | 39
431 | LEMH|ASAK 338 | 1.6% | 197 |632% | 535
432 047+D|A5x4a1+)q t 23 | 0.1% 9 |71.9% | 32
441 | YRR Z|AL 1,348 | 6.3% | 507 |72.7% | 1,855
442 | SAIM u|¢§xw 364 | 1.7% | 269 |57.5% | 633
510 | YYUZALR} 54 | 0.3% 47 |535% | 101
521 | ORMTHORZ ALK} 118 | 0.6% | 126 |48.4% | 244
522 | AZHOZ ALK 1 | 0.0% 1 |50.0% 2
530 | Y2 - MLUE A IO S ALK} 6 | 0.0% 2 | 75.0% 8
611 | ZSXYEIZ ALK 5 | 0.0% 6 |455% | 11
612 | HOLURZE ALKt 41 | 0.2% 43 |488% | 84
613 | SAMLUASTHBZALRL 86 | 0.4% 24 |782% | 110
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OdE 23t 2L WA S

Code S 501 | 7| | 2501 | 8 | A

620 | YURBASALK 43 | 0.2% 6 [878% | 49
630 | {URHASALKL 11 | 0.1% 1T 191.7% | 12
710 | AZI D027 | SEALR} 147 | 0.7% 59 | 71.4% | 206
721 | AR HISHBTISTAAL 16 | 0.1% 9 |[64.0%| 25
722 | =SNEZ AT | SSAAL 20 | 0.1% 7 1741% | 27
730 | 27177 | LRI |ISEAKF | 72 | 0.3% 24 | 75.0% | 96
741 | 3dE-FARYHEH 87 | 0.4% 19 [82.1% | 106
742 | HEEREHIEH 81 | 0.4% 11 |88.0% | 92
743 | 88¥ 1,273 | 5.9% | 270 |82.5% | 1543
751 | A= xpAH| 319 | 1.5% 62 |83.7% | 381
752 | 28%H|1"HIH 38 | 0.2% 6 |[86.4% | 44
753 | 7| R AR LAY 321 | 1.5% 93 |77.5% | 414
761 | M7|HMX 7| R[22 H 122 | 0.6% 45 |73.1% | 167
762 | ®M7|= 195 | 0.9% 35 |84.8% | 230
771 | AMIXAUZT|SES AR 132 | 0.6% 20 |86.8% | 152
772 | AEHAT|SSAAL 1,088 | 5.1% | 223 |83.0% | 1311
773 | ASOL AT | SSAAL 71 | 0.3% 13 | 845% | 84
774 | MZEESHHT|ISTAAL 48 | 0.2% 14 | 774% | 62
780 | SEHSAEH|AHLAX|S 2| A 51 | 0.2% 16 |76.1% | 67
791 | S HIEASH 3 | 0.0% 1 |75.0% 4

792 | HjEz 226 | 1.1% 55 |80.4% | 281
799 | 7|EN|STBE ALKt 1,173 | 5.5% | 490 | 70.5% | 1,663
811 | ME7 ST A RE 17 | 0.1% 8 |[680%| 25
812 | SEHMALET | A XA 6 | 0.0% 8 |429% | 14
819 | 7|EtAZE T2 B 7| H XA 11 | 0.1% 8 |579%| 19
821 | HRMAEIES7|HZEHA 55 | 0.3% 15 |786% | 70
822 | ALY |AZAHUEEHH 9 | 0.0% 2 [818% | 11

823 | MERA7|AXEHA 13 | 0.1% 3 |813%| 16
831 | MRIstetE7 S HRIZAA 5 | 0.0% 5 [50.0%| 10
832 | et NRUESAEIHEMAT | XX | 383 | 1.8% 68 |84.9% | 451
841 | FXLFH7IS AT A=A 141 | 0.7% 47 |75.0% | 188
842 | EALIE 7| XX 338 | 1.6% 68 |83.3% | 406
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I 25 S5 wung 2

Code S 50 |7 | S50 | 8E | A

843 | HIZSHSHL7| =AM 155 | 0.7% 67 |69.8% | 222
851 | @53 E7|AXEHA 146 | 0.7% 57 | 71.9% | 203
852 | - el A L[S A 19 | 0.1% 8 |704% | 27

853 | AISXEEIQILUAMALZE R XIS 242 | 1.1% | 105 |69.7% | 347
854 | REAHN/ A HEXEH 258 | 1.2% | 105 | 71.1% | 363
855 | 257[ARELEH 222 | 1.0% 71 | 758% | 293
861 | YUMHEIMEX| A 3 | 0.0% 2 | 60.0% 5

862 | ®7|H XA -EH| A 45 | 0.2% 28 |61.6% | 73
863 | ™7|-MARELUHEMERX|IZEY | 62 | 0.3% 32 [66.0%| 94
864 | M7|- MAREINEIEH 78 | 0.4% 27 |743% | 105
871 | HEHSKI [ ZAL - | 0.0% 4 | 0.0% 4

872 | SI2YRIXIRILU LB ZALY 4 | 0.0% 1 180.0% 5

873 | MNSXI2HH 212 | 1.0% | 348 |37.9% | 560
874 | 2E0|SHH|2AH 28 | 0.1% 32 |46.7% | 60
875 | Bz |ARHA 115 | 0.5% 95 |54.8% | 210
876 | MEHTHSTFHILUTASAIA 44 | 0.2% 14 |759% | 58
881 | & ot X X[ ZEH 8 | 0.0% 2 |80.0%| 10
882 | MEEX| A2 XA 20 | 0.1% 12 1625% | 32
891 | 2LU=0|THa 7| A=A 26 | 0.1% 2 |929% | 28
892 | OIMQUAFRISIAIZI 7 || R RHY 43 | 0.2% 13 | 76.8% | 56
899 | 7|EfR|ZRLHE 7| AR A 487 | 2.3% | 212 |69.7% | 699
910 | AEREHH=TAIA 2,355 | 11.0% | 626 | 79.0% | 2981
921 | oYM H=SAIH 487 | 2.3% | 263 |64.9% | 750
922 | HIEH 244 | 1.1% 172 |58.7% | 416
930 | MEEHATHTSAIA 3,664 | 17.1% | 1,593 | 69.7% | 5257
941 | FAAHSA0|5HA 878 | 4.1% | 465 |65.4% | 1343
942 | ZHIEHAHHA 20 | 0.1% 89 |18.3% | 109
951 | 7IAtElS0tE 20 11 | 0.1% 19 |36.7% | 30
952 | SAHATTZAIA 358 | 1.7% | 210 |63.0% | 568
053 | TIOfZHEACAZALY 131 | 0.6% | 121 |52.0% | 252
991 | sEUHYHUALTSAIA 50 | 0.2% 31 |61.7% | 81

992 | A7| ARl AT LURKILHAEALS 14 | 0.1% 36 |28.0%| 50
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Code = 50 | 7| | =232 | 8 | A
999 | 7|EtMH|A A=A 346 | 1.6% | 359 |49.1% | 705
A 21,435 | 1000% | 9,738 | 68.8% | 31173

TEAAAGATE Wol TSk AF F 5 7IE 1.5% ol +AvE
EII

-3 o veryolct

(B I-3) 25ZAZe ohd =3(2019-2021)

Code A= 50 | 7| | 2801 | 8E | Al
930 | MZHAT=SALA 3,664 | 17.1% | 1,593 | 69.7% | 5257
910 | HEHLAHTSAH 2,355 | 11.0% | 626 | 79.0% | 2981
441 | FHEZIEREA 1,348 | 6.3% | 507 |72.7% | 1855
743 | 88 1,273 | 5.9% | 270 |82.5% | 1,543
799 | 7|EM |SEHESAIRL 1,173 | 5.5% | 490 | 70.5% | 1,663
772 | AEHAT|SSAA 1,088 | 5.1% | 223 |83.0% | 1311
941 | HAEHEAE0[eHH 878 | 4.1% | 465 |65.4% | 1343
899 | 7|EtM|IZEEHT | AZEH 487 | 2.3% | 212 [69.7% | 699
921 | SlLMIHTHZ ALY 487 | 2.3% | 263 |64.9% | 750
832 | 3i5h MR UZIAEIYEAAT | ZAI] | 383 | 1.8% 68 |84.9% | 451
952 | SAHATESALA 358 | 1.7% | 210 |63.0% | 568
442 | SAMH|ASALAL 364 | 1.7% | 269 |575% | 633
842 | EHIEZ T XX 338 | 1.6% 68 |83.3% | 406
999 | 7|EtMH|AMHATETAIA 346 | 1.6% | 359 |49.1% | 705
751 | A=EXAH|1Y 319 | 1.5% 62 |83.7% | 381
753 | 7| AEH|EX[ZHH|H 321 | 1.5% 93 |775% | 414
149 | 7|EtAA - M7 | S Az 2| Kt 327 | 1.5% | 148 | 688% | 475

A 15509 | 72.3 | 5,926 | 72.1% | 21435
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® The challenge was that operatives were
manually lifting large numbers of frozen
garnish blocks per shift, each weighing
10kg-15kg, and manually breaking them.

® The risks from this include manual handling
accidents, as well as back and arm strain.
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The team identified a vibratory sieve and
trialled it for use in breaking frozen blocks.
In addition, lifting tables and conveyors were
used to design a new automated workstation
layout.

This solution has proven successful, and
since the introduction of the sieve there have
been no reports of manual handling injuries
related to the activity of breaking frozen
blocks.

The design has resulted in several other

benefits, including reduction in processing
time and wastage.
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® Previously, two workers lifted 38-kg mixing bowls
containing resin up to 48 times per shift. They
did this from a trolley at ground level into and out
of the warming oven at the front of the resin film
coating production line.

® This activity involved manually handling the resin
mixing bowls and was identified by the company
as a significant ergonomic risk.

® The lifting of the resin bowls also caused other
potential problems such as risk of burns from
close contact with the oven and the hot resin.
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® The company collaborated with Haviland
Industrial Ovens to replace the high-level oven
with a floor-level one.

® The company designed a bespoke trolley, with a
removable handle which allowed the resin bowls
to be wheeled directly into the new oven. This
eliminated the need to lift the bowls and reduced
the manual handling risks.

® There are also fewer risks of resin spills and
contact with the hot oven. Only one person
is required to carry out the task, increasing
productivity.

® Workers were consulted on the location and
design of the oven and the risk analysis.
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® Previously, the assembly of the A350 aircraft wing
involved carrying and attaching jigs to the wing to
assist with the accurate drilling of holes.

® The largest jig had a weight of 28kg, and the
smallest jig weighed 16kg.

® The weight of the jig, combined with the awkward
access points on the wing, created a potential risk
of musculoskeletal injuries.

The team designed and developed a new tooling
philosophy using a mixture of lightweight 3D
printed parts and carbon-fibre structural beams.

The design of the new jigs varied in weight with
a maximum of 10.5kg. This, combined with a
reduction in awkward postures, contributed to
reduced musculoskeletal disorder risks.

The new design also allows operators to get
closer to the aircraft wing body, improving the
visibility and quality of the job particularly for
complex tasks.

The new design also removed risks from
sharp edges.
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Abstract

A Study on Improvement Cases by
Industry for the Prevention of

Work-related Musculoskeletal Disorders

Objectives : In Korea, musculoskeletal disorders have been steadily
increasing in recent years and show the largest proportion of
occupational diseases. However, the improvement activities of
companies to alleviate this problem were limited or ineffective. For this
reason, there are cases where companies are insufficient in their
investment to prevent musculoskeletal disorders, or they cannot find an
appropriate improvement plan even if they try to invest. Therefore, this
study was carried out to collect examples of effective improvement
activities for musculoskeletal burden work so far and to prepare data for

disseminating them as best practices.

Method : In order to select excellent improvement cases,
improvement cases were collected from safety and health managers at
industrial sites. In addition, the existing report on hazard factors of
musculoskeletal burden work and the report of the best improvement
case contest were referred. Out of about 120 improvement cases, 100
cases were initially selected, and 72 best cases were selected after

evaluation of these cases by experts on 4 items: creativity, specificity,

165



feasibility, and spreadability.

Results : 100 improvement cases including 72 best cases were
arranged in order of score. Each improvement case was classified by
industry, occupation, and improvement area. The organized contents
include pictures before and after improvement, and the contents of the
work and harmful factors, the contents of improvement and the effect

of improvement are summarized.

Conclusion: In this study, we finally selected 72 excellent
improvement cases from 100 improvement cases. If these excellent
practice booklet is produced and distributed to industrial sites, it will be
of great help to the improvement activities of the musculoskeletal

disorder prevention in industrial sites.

Key words : WMSD, Musculoskeltal burden work, Improvement cases,

Ergonomics
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