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ABSTRACT

Objective: The aim of this paper is to introduces Hyundai Heavy Industry's ergonomic risk assessment tool, H-OWAS,

which is considering work load and frequency compared to the OWAS. Background: As prevalence of work-related

musculoskeletal disorders(WMSDs) in ship building industries has been much higher than that in other industries, most of

the large scaled corporations have implemented their own prevention program since legislation on the prevention of
WMSDs had introduced in 2003. Method: This paper introduces WMSDs prevention program, HEMP(HHI Ergonomics
Management Program) which consists of risk assessment, improvement efforts of working environments, medical treatment

and training/evaluation and describes how to operate the program. We also describe application of OWAS method considering

work load and frequency for risk factor analysis(H-OWAS) and shows methodology for assessing the ergonomic risk factor.

And comparison of the assessment results between OWAS and H-OWAS is carried out by statistical analysis. Result:

There was statistically significant difference in the assessment results between OWAS and H-OWAS, and regression shows

H-OWAS explains the borg's scale of perceived exertion more clearly than OWAS. Conclusion: H-OWAS has been proved

more effective tool than OWAS to evaluate ergonomic risk factor under real working condition. Application: H-OWAS can

be widely applied to the many other companies when implementing the ergonomics risk assessment.
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2. Method
2.1 HEMP(HHI Ergonomic Management Program)
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2.2 H-OWAS
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2.2.1 Quantification of work load and frequency
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Table 1. Work load and frequency
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2.2.3 Final action category
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Table 4. Total Evaluation

Work load Score Frequency Score Modified OWAS Final | Final Action
Very light 1 2~3time/month 1 score A.C score AC Required
Light 2 2~3time/week 2 No
! ! ! ! action
Somewhat hard 3 1~2hr/day 3
_ Action in
Hard 4 2~4hr/day 4 2 x| 2 2341 2 | the near future
Very hard 5 4hr~/day 5 Action as
3 3 6,8,9 3 .
soon as possible
Action
Table 2. Risk-level of work condition 4 4 12,16 4 immediately
Multiplied score Modified .
(work load < frequency) score Risk-level
1~3 ! Low pABAA AU A2 ZINE (1-00S) L)
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Table 3. OWAS AC
Action categories Action required
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2 Action in the near future
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Figure 1. H-OWAS
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2.3 Borg's scale(RPE: Ratings of Perceived Exertion)

2 ol OWASSH H-OWAS®] H71dste] dfet
HIEA S Slete] 28 weladdel A 494E o
(o)

Exertion) i 371 AAISHH. B4 Borg's Scaleol| 4]
ARSBhHE HEE 1~108 7IEo® Ae #47 6~205 7]
TOE A= T 7HA] Wao] wol AREE L Q=] # AT
oflAde AAl #Agate] AR EE g A3k 2|
HAo] 7o) 6~20(2Hg Al Heart—rate 60—Maximum
Heart—rate 200914 2eb) scales 7]50% 3= WHHS
Aeate] A3-E AAISHATH

2 ATl 2422 dlolele] dist vt 245 $I8to] At
|3 FAZZ 732 MINITAB 15.0 Version (323 o]t}

3. Results

3.1 Comparison of the result between OWAS and
H-OWAS
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Table 5. Result of ergonomic assessment
(OWAS, H-OWAS, RPE)

%) A RPE

OWAS H-OWAS | (Average)

Task 1 2 2 9.67
Task 2 2 3 11.33
Task 3 3 3 15.33
Task 4 3 4 16
Task 5 3 2 14.33
Task 40 2 3 14.67

3.2 Results of statistical analysis

orelA] A uks} 7o) 4070 w9zl st Zzhe]
H7}71H 4 RPE AE2AF 492 54 T2 73S o) &
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=

Table 6. Result of the paired t-test

N Mean StDev p-value
OWAS 40 2475 0.5057
H-OWAS 40 2.700 0.5639 0.027
Difference | 40 -0.225 0.6197

Table 7. Result of Regression Analysis on OWAS and
H-OWAS for RPE

ANOVA
Model R?
Source | DF MS F P

RPE- | Center| 1 |21.934| 486 | 0.034
OWAS | Emror | 38 | 4512
RPE. | Center| 1 [39.626| 9.79 | 0.003
H-OWAS | Error | 38 | 4.046

11.3%

20.5%

T2 dlolge] tigt #4447 OWASSF H-OWAS 71
o7 FJrkst Z47+e] Aol disk AP Zel Fogt zlo]
7} Q&= Ao 7 YERg o (p value = 0.027), H-OWAS
o] H7HA17 OWASE H7Fst Aol vls) dixl= 91374
o] 2 Ao =Z el tH(Table 6).
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olx 7] 93l A3t RPE #t¥ OWAS 2! H-OWAS #H7}
A1 Action Category #t= 3]F4S E3lo] v i
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4. Conclusion
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