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ABSTRACT

Objectives: This study was performed to evaluate the musculoskeletal symptoms of workers treating electronics
industry waste at a recycling sorting plant by case survey.

Methods: The musculoskeletal symptoms were investigated by conducting a survey targeting workers treating
waste from the electronics industry. Through utilizing the ergonomic evaluation techniques such as RULA, REBA,
and OWAS, the four tasks were divided into three detailed processes (sorting, movement, loading) and the work
of workers was evaluated for a total of 12 processes.

Results: As a result of the questionnaire survey on musculoskeletal symptom, 40% of workers answered that they
had musculoskeletal disease symptoms, and the symptom sites were hands(30%), legs(20%), arms(10%), and
shoulders(5%). Based on the results obtained from analysis through ergonomic evaluation techniques such as
RULA, REBA, and OWAS, 75% of them were found to need improvement or follow—up immediately or immediately
after the second stage or higher. As compared to REBA and OWAS, the RULA, which evaluates the upper limb
in detail, has a higher score, and in the process of sorting and loading relatively light wastes such as paper and
plastic, the waist is raised by repeating the work of bowing and stretching.

Conclusions: The heavy wastes such as 200L drums were evaluated as having a low load on the elbows and wrists
because body action was relatively lower than moving paper and plastic. In addition, the overall load score was
evaluated lower in the moving work compared to the sorting or loading process.
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Table 1. Work processes investigated in this study
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Wast type Detailed pr No. of workers Note
Classification /
Selection
- Weight : 1~2 kg
- Work type : irregular
Paper Movement - Work time : 2.5 hr
(5 min * 30 times)
LLoad
General 12
Classification /
Selection
- Weight : 4 kg
. - Work type : regular
Plastic Movement - Work time : 2.5 hr
(5 min * 30 times)
Load
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Table 1. Continued
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Wast type Detailed process No. of workers Note
Classification /
Selection

- Weight : 10 kg
- Work type : regular
Drum (200L) Movement ~ Work time © 40 min
(20 min * 2 times)

Load

Appointed 8
Classification /
Selection
- Weight : 5 kg
Designated - Work type : irregular
envelope Movement - Work time : 1 hr
(30 min * 2 times)
Load
Total 20
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Table 2. General characteristics of subjects
T General Appointed
Classification N Ratio (%) N Ratio (%)
Gender Male 12 100% 38 100
Female 0 0 0 0
Average 62.8 63.8
Age 50~69 0 0 1 13%
60~69 12 100% 7 88%
Average 3.4 4.7
(1 year 6 50% 1 13%
Work duration 1 year ~ 3 years 3 25% 6 75%
3 years ~ 5 years 1 8% 0 0%
5 years ¢ 2 17% 1 13%
Table 3. Degree of physical strain for each task
Classification Not difficult at all Bearable A bit difficult Very difficult
N Ratio (%) N Ratio (%) N Ratio (%) N Ratio (%)
General 0 0 3 25% 6 50% 3 25%
Appointed 1 13% 7 88% 0 0 0 0
Total 1 5% 10 50% 6 30% 3 15%

Table 4. Relationship between physical burden and symptom complaints

Physical burden

Classification [ ——

Person complaining of

symptoms (N)

Proportion of persons
complaining of symptoms (%)

Not difficult at all 1 0 0%
Bearable 10 2 20%

A bit difficult 6 3 50%
Very difficult 3 3 100%
Total 20 8 40%
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Table 5. Ergonomic evaluation results for paper handling workers

Classification / N

Selection 15 grade 2 grade 39 grade 4" grade Mean Standard deviation
RULA 0 0 9 3 3.3 0.5
REBA 0 7 5 0 24 0.5
OWAS 0 6 6 0 2.5 0.5
Total 0 13 20 3 2.7 0.5
Movement N Mean Standard deviation
15" grade 2" grade 39 grade 4" grade
RULA 0 0 12 0 3 0
REBA 7 5 0 0 1.4 0.5
OWAS 12 0 0 0 1 0.5
Total 19 5 12 0 1.8 0.35
Load N Mean Standard deviation
1%t grade 2" grade 3 grade 4" grade
RULA 0 0 0 12 4 0
REBA 0 1 " 0 29 0.3
OWAS 0 0 0 12 4 0
Total 0 1 " 24 3.6 0.1
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Table 6. Ergonomic evaluation results for plastic handling workers

Clagsifica_tion / N Mean Standard deviation
election 15t grade 2" grade 3" grade 4" grade
RULA 0 0 6 6 3.5 0.5
REBA 0 6 6 0 2.5 0.5
OWAS 0 0 2 10 3.8 0.4
Total 0 6 14 16 3.3 0.42
Movement N Mean Standard deviation
1%t grade 2" grade 34 grade 4" grade
RULA 0 0 0 12 4.0 0
REBA 0 0 12 0 3.0 0
OWAS 0 12 0 0 2.0 0
Total 0 12 12 12 3.0 0
Load o = N = = Mean Standard deviation
1% grade 2" grade 3 grade 4" grade
RULA 0 2 10 0 2.8 0.4
REBA 12 0 0 0 1.0 0
OWAS 12 0 0 0 1.0 0
Total 24 2 10 0 1.6 0.15
Table 7. Ergonomic evaluation results for drum (200L) handling workers
Clagsifica_tion / N Mean Standard deviation
election 15t grade 2" grade 3" grade 4" grade
RULA 0 0 6 2 3.3 0.5
REBA 0 8 0 0 2.0 0
OWAS 0 0 8 0 3.0 0
Total 0 8 14 2 2.8 0.2
Movement N Mean Standard deviation
1%t grade 2" grade 39 grade 4" grade
RULA 0 0 4 4 3.4 0.5
REBA 1 7 0 0 1.9 0.4
OWAS 0 8 0 0 2.0 0
Total 1 15 4 4 2.4 0.3
Load o = N = = Mean Standard deviation
1% grade 2" grade 3 grade 4" grade
RULA 0 0 8 0 3.0 0
REBA 4 4 0 0 1.6 0.5
OWAS 0 0 8 0 3.0 0
Total 4 4 16 0 2.5 0.15
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Table 8. Ergonomic evaluation results for drum (200L) handling workers

Claésificaj[ion / N Mean Standard deviation
election 15" grade 2" grade 3" grade 4" grade

RULA 0 8 0 0 2.0 0

REBA 8 0 6 0 1.0 0

OWAS 8 0 0 0 1.0 0

Total 16 8 6 0 1.3 0

Movement N Mean Standard deviation
1%t grade 2" grade 39 grade 4" grade

RULA 0 0 0 8 4.0 0

REBA 0 6 2 0 2.3 0.5

OWAS 0 8 0 0 2.0 0

Total 0 14 2 8 2.8 0.15

Load N Mean Standard deviation

15t grade 2" grade 39 grade 4" grade

RULA 0 0 2 6 3.6 0.5

REBA 0 8 0 0 2.0 0

OWAS 8 0 0 0 1.0 0

Total 8 8 2 6 2.2 0.15
A&4Q1 o] Qs 437 =& 34 =< ZRIg & Aot ol= 2 HVIEY 7 A
o] AAY] ol R0 Foha2 ol I3AoA= B & StEEte H7|[E9 SRl wEt Adstks ARt o
H71E FF 38 LA TRA| FEol F5h20] g A4S A5k HlEo] HEHE A 5T +
7P Eokom, £ Ad 9 Ax 342 AA AAH UNom, 3 mzkdo] Bls| AFH7 =S ERAY
oF Hohgo| 2 AoE YT SEAES] ZGATo] 7] fEd Aes FHH

=

2 A7 2 AdurlE £ A 2EAE 40%
7t ZE4A Ag F40] Ao gsiieH, AA o B7h A Hd 24§ 7H/$i %‘E e qﬂli “7}
A F oM 5%, B 10%, & 30%, o 20%7F §5  HIULH, 4kgd] EHAEHS AASR: 382 3.32%

= 2ASIeHh Wélﬂﬁ#H A IEAA A A 7R AY W ZiAe] Bash, 200 EEe &
74%% BT A 7ted BrF ddTe] o Addcks AP AR §5E AN Ade FY
=ZH AEHrES ERoke AYARl nske &2 XA VKA 53 B 2.82 HIUIEQH o|AF
72. 2%7} 4=4A S4°] v g@oH, i 5 B4 389 BS %—5 A B7=|o] JiAo] da%e &
o}7] 39.6%, sl7] 30.3%, o] 27.4%7t 5= S4& I &= ATk
Clpi=g 3 et E B AR S S48 50%,
g7 ZdARl Sgnekd(Lee at al., 2007; AA5eH 7} EH% 2.5019, AZH7 & 2R
Myong et al., 2008; Cho et al., 2012; Kim et al., A= 25%, AAE Bt 5F2 2.308 ity

q
2% A9 282w o Be A ok

2013) Blw3] 2 o ARIE7|E BEF FARES A}

m{n

2% S8 von, H4el Bolw 4Ys o2 ¥ & Ak
A FAT & Yolor], BFS FANE MRE ¥ oY ANE B YlE B AY 224

Journal of Korean Society of Occupational and Environmental Hygiene, 2024: 34(2): 107-114 www.kiha.kr



oF AHH/1Z B A 2RAY £HIEE S A
T 2347 A% 9 292 29U 4 Uk goow
REEE

ol AT 20W9) MEEAGL M WIS
54 Anz 54 gigo] UR
w30 BAV} 9 4 Qo TR SRAES oot
Aoz AN B AR 427t o3, 2EA

25+ 4EZAL AR o}ﬁ]ﬂ—% 7}

AL Qe olgfst BEAH L wAE =3 A
£ 598 71%% Helshe Ao D2AE g
ATE APeta, HEZAL ohd oJgt
S 761&—;: 55 AnAQl WS S A
o] Wastcty Az

7I'A|- I

£ AL 20239 AFALTARATE Ao
AATY &89 A Aol <5 SB=YS.

References

Korean Occupational Safety and Health Agency(KOSHA).
Guidelines for investigation of harmful factors of

www.kiha.kr

musculoskeletal system burdensome work. KOSHA
GUIDE H-9-2018

Cho KA, Cho MH, Kim HH, Kim JH. Research on prevention
and characteristics of occurrence of musculoskeletal
diseases in sanitation workers in Daegu area.
Proceedings of Korean Ergonomics Society 2012. p.
36-39

Myong JP, Lee HK, Kim HR, Jung HS, Jeong EH et al.
Musculo-skeletal Symptoms of Municipal Sanitation
Workers and Ergonomic Evaluation on Upper limb.
Kor J Occup Environ Med 2008;20: 93-103
(https://doi.org/10.35371/kjoem.2008.20. 2.93)

Lee HK, Myong JP, Jeong EH, Jeong HS, Koo JW.
Ergonomic Workload Evaluation and Musculo-
skeletal Symptomatic Features of Street Cleaners. J
Ergonomics Soc of Kor 2007;26:147-152 (https://
doi.org/10.5143/JESK.2007.26.4.147

Kim HJ, June KJ, Shin GY, Choo JN. Associations between
Job Stress and Work-related Musculoskeletal
Symptoms in Street Sanitation Workers. J Kor Acad
Community Health Nurs 2013;24:314-322 (https://
doi.org/10.12799/jkachn.2013.24.3.314)

<KMAHE >
FNATFYD), A7 AFL)

Journal of Korean Society of Occupational and Environmental Hygiene, 2024: 34(2): 107-114



