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Characteristics of Work-related Musculoskeletal Disorders Compensated by the Industrial Accident

Compensation Insurance in Shipbuilding Industry

Sang Woo Kim - Yong Chul Shin't - Dongmug Kang’
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Safety Engineering, Inje University «*Department of Preventive and Occupational Medicine,

Pusan National University

We analyzed the demographic and job features of 197
shipyard workers with work-related musculoskeletal
disorders(WMSDs) 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 located in Busan Metropolitan city and
Gyungsangnam-—do. The results were as follows.

1. The ages of WMSDs patients in shipyard were 43.6
* 86 and the job tenure was 14.3 £ 56. 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 setting
engineers 6.6%.

2. The causes of WMSDs in shipyard were
works(95.4%) and outer crash or accident shock (3.6%).
Based on the standard of the NIOSH induced behaviors,
the causes were awkward posture (62.9%), excessive

movement(19.3%) and repetitive movement(13.7%).

3. The compensated WMSDs 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 WMSDs in body were 96 in the
cervical, 79 in the lumbar and 72 in the shoulders.

4. As a result of chi-square test(;’) 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 test(y’) 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 occupation was the
welding(incidence rate=9.7) and the most hazardous
behavior was the awkward posture.

Key Words : Work-related musculoskeletal disorders(WMSDs),
Industrial accident compensation insurance act,
Shipbuilding, Cause of WMSDs.
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Table 1. Defimtion of induced behavior
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Induced behavior

Definition

Response of body

Excessive movement

much muscle power

Repetitive movement

need little muscle power

Awkward posture

process

Vibration and cold
Outer crash

Sharp side contact

Vibration and cold which may cause body problem

Sharp side contact which may cause body problem

Instant movement, action, sudden noise, surprise, tension, or stress

Instant movement or action like pushing, drawing, lifting, spinning and catching which need
Repetitive movement or action which may bother our body in related with treating objects and

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

Getting worse from previous accidents before having diseases

7Accident shock

Diseases resulted from accidents
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Table 2. General characteristics of study populations and subjects
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Total worker

L o WMSDs' Incidence
Classification (three shipbuilding) - ratet
o N % N %
Sex Male 26,387 85.1 197 100 75
Female 4,621 149 0 0 00
Age 20-29 4,561 150 6 30 13
30-39 9922 321 56 284 5.7
40-49 12,403 40.1 79 40.1 6.4
50-59 4,032 128 56 284 141
~ Work hour/day <8 12,403 40.1 66 335 53
9-10 15,504 502 126 64.0 82
11-12 3,101 9.7 5 25 1.6
Job tenure <5 9612 30.1 168 853 17.8
6-10 10,852 35.1 4 20 04
IL-15 6,511 20.1 12 6.1 1.8
o 16-20 4,033 147 i3 6.6 32
Employment Regular B 18,604 60.8 - 197 100 107
type Irregular 12404 392 0 0 0.0
Occupation Painting 2016 65 4.1 40
Grinding 2,140 69 8 4.1 3.8
Setting 2,264 73 13 6.6 5.8
Welding 6,636 214 o4 325 9.7
Driving 1,674 54 10 5.1 6.0
Spot welding 5,302 17.1 34 173 6.5
Piping 1,891 6.1 7 36 37
Rigging 1,550 50 7 36 45
Electorical setting 961 31 5 25 52
- The others 6,574 21.2 41 20.8 6.3
Total 31,008 1000 197 100.0 6.4

TWMSDs : work-related musciiloskeletal disorders
*Incidence rate = patients/population exposed X 1,000 persons
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Fig. 1. Comparison of WMSDs patients and shipyard worker by age.
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Fig. 2. Cornparison of WMSDs patients and shipyard worker by job tenure.

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

Body parts N %

Spine 71 36.0
Upper limb & spine 63 320
Upper limb 28 142
Lower limb 18 9.1
Upper limb & lower limb 9 46
Spine & lower limb 4 20
Upper limb & spine & lower limb 4 20

Total 197 1000




Table 4. Detalled distribution of work-related musculoskeletal disorders in the

three body parts

Body parts N %

* Upperlimb Hands 19 143
Arms 44 33.1

Shoulders 72 526

o Subtotal 133 100.0
Spine Cervical 9% 530
Lumbar 9 436

Others 6 34

Subtotal 181 1000

Lower limb Feet & Ankles 2 57
Knees 33 043

Thighs 0 0

Subtotal 35 1000

Table 5. Work-related musculoskeletal disorders in the cervical spine

diseases
Discases N %
Herniation of nucleus puiposus 41 427
Myofascial pain syndrome 35 365
Sprain 17 17.7
Myelopathy 1 1.0
Disk bulging 1 1.0
Authritis I 1.0

 Tou % 1000

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

~ Diseases - N T
Herniation of nucleus pulposus 43 544
Sprain 19 241
Myofascial pain syndrome 14 17.7
Tendinitis 2 235
Spondylolithesis 1 1.3
Tota 79 1000
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Table 7. Relationship between work—related musculoskeletal disorders and occupations

The Upper ]imb's The Spine's The Lower imb's Patients
Job or task ~ WMSDs’ WMSDs I WMSDs
N % I N % 1 | N % I N % 1
Painting 5 48 25 7 49 35 1 29 05 8 6.5 40
Grinding 5 43 23 6 4.2 28 ] 29 05 8 69 38
Setting 8 N 35 11 N 49 3 8.6 1.3 13 73 5.8
Welding 29 279 44 45 317 6.8 11 314 1.7 64 214 9.7
Driving 4 38 24 8 56 48 1 29 0.6 10 54 6.0
Spot welding 17 163 32 24 169 4.5 6 17.1 1.1 34 17.1 6.5
Piping 6 58 32 6 42 32 1 29 05 7 6.1 37
Rigging 4 38 26 4 28 26 3 86 19 7 50 45
Electrical setting 2 19 2.1 2 14 2.1 1 29 1.0 5 3.1 52
The others 24 23.1 37 29 204 44 7 20,1 1.1 41 212 6.3
Total 14 1000 34 | 142 1000 46 | 35 1000 LI | 197 1000 64
“WMSDs : work—rglated musculoskgetal disorders B -

= Incidence rate
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Table 8. Relationship between work-related musculoskeletal disorders and occupations in the shoulders

Myofascial pain Sprain Impingement | Tendinitis Arthritis Total

Job or task syndrome syndrome

N % N % N % N % N % N %
Painting 4 100.0 4 100.0
Grinding | 333 2 66.7 3 1000
Setting 7 1000 7 100.0
Welding 16 88.9 1 56 1 56 18 100.0
Driving 2 100.0 2 100.0
Spot welding 11 91.7 1 83 12 1000
Piping 5 1000 5 100.0
Rigging 2 66.7 | 333 3 100.0
Electrical setting 18 1000
The others 15 83.3 3 16.7 18 100.0
Total 63 875 3 42 4 56 1 14 | 14 72 100.0

Table 9. Relationship between work-related musculoskeletal disorders and causes of disorders
Upper limb’s Sprain WMSD | Lower limb’s Total
Causes of disorders WMSDs' prain ® WMSDs o
N % N % N % N %

Response of body 1 07 1 05
Excessive movement 19 18.3 30 21.1 7 200 38 19.3
Repetitive movement 22 212 11 77 5 143 27 13.7
Awkward posture 59 56.7 98 69.9 22 629 124 629
Vibration and cold 3 29 3 15
Accident shock 1 1.0 2 14 1 29 ] 05
Total 14 100.0 142 100.0 35 100.0 197 100.0

"WMSDs : work—related musculoskeletal disorders

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

Response Excessive Repetitive Awkward Accident Total
Disease of body movement movement posture shock
N % | N % | N % N % N % | N e

Myotascial pain
syndrome 9 2571 3 86 | 23 65.7 3% 1000
Sprain 2 18| 2 118 13 76.5 17 1000
Myelopathy 1 1000 1 100.0
Disk bulging 1 100.0 1 100.0

s 1 1000 1 1000
Hemiation of nucleus
pulposus 1 24 | 5 122 | 3 13 31 756 | 1 24 | 41 100.0
Total 1 10 | 17 177 | 8 8.3 68 708 | 2 201 96 1000
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