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We analyzed the demographic and job features of 197 
shipyard workers with work-related musculoskeletal 
disorders(l l /MSDs) compensated by the Industrial 
Accident Compensation Insurance Act, and the features 
of the disorders, the causes of operation and the induced 
behaviors. The three shipbuilding companies surveyed 
were l oca ted  i n  Busan Me t ropo l i t an  c i t y  arid 
Cyungsangnam-do. The results were as follows. 

1. The ages of lVMSDs patients in shipyard were 43.6 
* 8.6 and the job tenure was 14.3 t 5.6. The 40's of 
them was 40.1%. and the 30's was 29.4%. Patients less 
than 5 year-work duration were 85.3%, and ones more 
than 16 year-work duration 6.6%. In occupations, 
welders were 32.5%, pre-welders 17.3%, and settirig 
engineers 6.6%. 

2. The causes o f  WhlSDs i n  shipyard were 
works(95.4%) and outer crash or accident shock (3.6%). 

Based on the standard of the NlOSH induced behaviors, 
the causes were awkward posture (62.9%). excessive 

movenient(l9.3%) and repetitive rnovenient(l3.7%). 
3. The compensated WhISDs by body part was the 

highest. 36%, in the spines, 32.0% in both the upper 
limbs and the spines, and 14% in the upper limbs. The 
number of cases of WhlSDs in body were 96 in the 
cervical, 79 in the lumbar and 72 in the shoulders. 

4. As a result of chi-square test(f) between diagnosis 
and operation in body, welding and spot welding had the 
most diagnoses in all parts of the body among other 
occupations. Chi-square testw) between diagnosis and 
induced behavior in body showed that awkward postures 
recorded the highest rate and repetitive movements was 
the second. 

5. The most  hazardous occupat ion was the 
welding(incidence rate=9.7) and the most hazardous 
behavior was the awkward posture. 
-- 
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Table 1. Definition of ind~~ced behavior 

Induced behavior Definition 

Response of body Instant movement, action, sudden noise. surprise, tension, or stress 

Excessive movement Instant movement or action like pushing, drawing, lifting, spinning and catching which need 
much muscle power 

Repetitive movement Repetitive movement or action which may bother our body in related with treating objects and 
need little niuscle power 

Awkward posture A long time work in certain posture which can burden on our body because of defect of work 
process 

Vibration and cold Vibration and cold which may cause body problem 

Outer crash Getting worse from previous accidents before having diseases 

Sharp side contact Sharp side contact which may cause body problen~ 

Accident shock Diseases resulted from accidents 



Table 2. General characteristics of study populations and subjects 
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Total worker 
(three shipbuilding) 

N % 

WMSDS~ Incidence 
-- rate7 
N % 

Sex Male 26,387 85.1 197 100 7.5 
Female 4,62 1 14.9 0 0 0.0 

Work hourlday 1 8  12,403 40.1 66 33.5 5.3 
9 -  10 15,504 50.2 126 64.0 8.2 
11 - 12 3,101 9.7 5 2.5 1.6 

Job tenure 1 5  9,6 12 30.1 168 85.3 17.8 
6 -  10 10,852 35.1 4 2.0 0.4 
11- 15 6,5 1 1 20.1 12 6.1 1.8 
16 - 20 4,033 14.7 13 6.6 3.2 

- - 

Employnient Regular 18,604 60.8 197 100 10.7 

tYPe Irregular 12.404 39.2 - 0 0 -- 0.0 
Occupation Painting 2,016 6.5 8 4.1 4.0 

Grinding 
Setting 
Welding 
Dnving 
Spot weldmg 
Piping 
Rigging 
Electorical setting 
The others 

Total 3 1,008 100.0 197 100.0 6.4 

'WMSDs : work-related nuscl  los skeletal disorders 
'Inciderice rate = patients/vopulation exposed x 1,000 persoris 
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Fig. 1. Comparison of MIMSDs patients and shipyard worker by age. 

Job tenure 

Fig. 1. Cornparison of MIMSDs patients and shipyard worker by job tenure. 

Table 3. Distribution of work-related musculoskeletal disorders in the body 

Body parts N % 

Spiie 

Upper lunb & spine 

Upper limb 

Lower lunb 

2. d~il??lS Upper limb & lower lunb 9 4.6 

S~ine  & lower lunb ' - -  

I) g%l]?q$ g35 
Upper lunb & spine & lower limb 

~ + ! % b l ] A j  331 egg SsqA1 - ---- 

SP1-4 g;il] g2+ Table 4 4  Qq. Total 
-- 



Table 4. Deta~led distribution of work-related m~isculoskeletal disorders irl the 
three body parts 

Body parts 
Upper limb Hands 

Arms 
Shoulders 
Subtotal 

Spine Cervical 96 53.0 
Lumbar 79 43.6 

Othen 6 3.4 
Subtotal 181 100.0 

Lower limb Feet & Ankles 2 5.7 

Knees 

Thighs 
Subtotal 

-- 

Table 5. Work-related rnusc~~loskeletal  disorders in the cervical spine 
diseases 

Diseases N 9% 

Herniation of nucleus pulpsus 

Myofascial pain syndrome 

Sprain 

M yelopathy 

Disk bulgmg 

Althritis 

Total 96 100.0 

Table 6. Work-related rnusculoskeletal in the lumbar spine diseases 

Herniation of nucleus pulpsus 

Sprain 

Myofascial pain syndrome 

Tendinitis 

Spndylolithesis 

Total 79 100.0 



Table 7. Relationship between work-related rn~~sculoskeletal disorders and occupations 

1 TheUppsr limb's The Spine's The Lower lunb's 
Jobortask , WMSDs ' 1 WMSDs Patients 

Painting 

Grinding 

Setting 

Welding 

Dnving 

Spot welding 

Piping 

hgging 

Elecmcal setting 

The others 

Total ( 104 100.0 3.4 142 100.0 4.6 35 100.0 1.1 1 197 100.0 6.4 

'1IIMSDs : work-related musculoskelelal disorders 
' I  = I~icidetice rate 



Table 8. Relationship between work-related m~~sc~.~loskeletal disorders and occupations in the shot~lders 

Myofaxial pun sprain hTlphgement Tendinitis 
syndrome Job or task syndrome 

Total 

Painting 

Grinding 

Setting 

Welding 

Dnving 

Spot welding 

Piping 

h 2 v g  

Elechicd setting 

The others 

Total 63 87.5 3 4.2 4 5.6 1 1.4 1 1 1.4 72 100.0 

Table 9. Relationship between work-related musculoskeletal disorders and causes of disorders 

Upper limb's 
Causes of disorders WMSDst 

Table 10. Relationship between work-related musc~~loskeletal disorders and causes of disorders in the cervical spine 

Sprain WMSDs 1 Lower limb's 
WMSDs 

1 Total 

Response of body 
Excessive movement 
Repetitive movement 
Awkward posture 
Mbration and cold 
Accident shock 
Total 

Response Excessive Repetitive Awkward Accident 
movement movement shock 

19 18.3 
22 21.2 
59 56.7 
3 2.9 
1 1 .O 

1 100.0 

Disease 

'WMSDs : work-related musculoskeletal disorders 

Myofascial pain 
syndrome 

Sprain 

M yelopath y 

Disk bulging 
h t i s  

Herniation of nucleus 
pulposus 

Total 
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