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— Abstract —

Cumulative Trauma Disorders Among Shipyard Workers and
Application of Baseline Checklist for Risk Assessment

Sang-Hwan Han", Nam Jong Paik”, Donghyun Park®,
Ki Eon Jang", Myung Hag Lee”, Jong Tae Park’, Dae Sung Kim®,
Yeon Sook Lee”, Kyung Ja Paik”, Young Soo Shin”, Dong-Bin Song”

Institute for Occupational and Environmental Medicine and Dept. of Rehabilitation, GMC"
National Rehabilitation Center Dept. of Rehabilitation”
Inha Univ. Dept. of Industrial Engineering’

Hallym Univ. Hangang Sacred Hosp,
Dept. of Rehabilitation and Center of Occupational Medicine”

Samsung electronics”

Cumulative trauma disorders were surveyed in a cross-sectional study of 100 male ship-
yard workers and 43 male office workers. And baseline checklist for risk assessment of
cumulative trauma disorders was applicated in a ship making process.

Cases of cumulative trauma disorders were defined using physical examinations and
electronic diagnostic methods. Data on demographics, individual factors{medical condi-
tion), work organization and psychosocial aspects of work were obtained by questionnaire,
Association between the above factors and cumulative trauma disorders were assessed by
multiple logistic regression models.
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29(29 %) participants of male shipyard workers and 4{9.2 %) study subjects of male
office workers met our case definitions for cumulative trauma disorders. The myofascial
pain syndrome of neck muscles(12 % of participants) and carpal tunnel syndrome(5 % of

participants) were the major two medical conditions in shipyard workers.

The odds of

male shipyard workers for cumulative trauma disorders to male office workers was 3.15

after adjustment of age(95 % C.1:2.25-5.44).

And the variables such as duration of pre-

sent job, HIVD condition, and surges in workload were associated at least one of the

cumulative trauma disorders in the final models{p{0. 05).

This study indicates that work-

related upper extremity musculoskeletal disorders are relatively common among shipyard
workers, and shows that the psychosocial factors is not likely to be related to the occur-

rences of these disorders in heavy workers.

Also we developed baseline checklist for risk assessment of cumulative trauma disor-
ders. The checklist was unique in that its expected users were industrial hygienists and
occupational healthing nurses who did not have much ergonomic background and in that
it was targeted to Korean workers in various types. As the first application of the check-

list, shipyard workers were evaluated.
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Table 1, Lists of cumulative trauma disorders

1. Hand/Wrist CTDs

Ulnar Nerve Entrapment at Guyon's canal

DeQuervain' s Disease

Carpal Tunnel Syndrome

Degenerative Joint Disease of st Carpometacar-
pal{CMC) Joint

Degenerative Joint Disease of Hand

Trigger Finger

Ganglion

Tendinitis/Tenosynovitis of Hand/Wrist Area

2. Elbow/Forearm CTDs

Lateral Epicondylitis

Medial Epicondylitis

Olecranon Bursitis

Radial Nerve Entrapment at Forearm

Median Nerve Entrapment at Forearm

Ulnar Nerve Entrapment at the Elbow

Myofascial Pain Syndrome{Myofascial Trigger
Point Syndrome)

3. Shoulder CTDs

Degenerative Joint Disease of Acromioclavicular
Joint

Degenerative Joint Disease of Glenchumeral Joint

Bicipital Tenosynovitis{including Rupture of
Biceps Brachii)

Rotator cuff tendinitis

Frozen Shoulder{Adhesive Capsulitis)

Thoracic Outlet Syndrome

Myofascial Pain Syndrome{Myofascial Trigger
Point Syndrome)

4, Neck/Scapula CTDs

Myofascial Pain Syndrome{Myofascial Trigger
Point Syndrome)

Cervical Radiculopathy

Degenerative Joint Disease of Cervical Spine

B 4 oE WY (s FORVEF, WAY, 55
$)ell e HARAs) AU (elzrl@ A W)
& zA5,

ZAQA ZEAs AMEA 222 ¥ Jde] F3
BT FEFEL vasad 9% §& 1A

Bl 2218 A A (multiple logistice regres-
sion) & AABY F el mAadg Sy (odds
ratio) & A&t

Table 2, Medical diagnostic criteria for disease
entities of cumulative trauma disorders
in this study

Diseases Specific eriteria

Trigger Finger - Finger locks in extension or

flexion
Lateral - Tenderness over the lateral
Epicondylitis epicondyle

- pain on resisted wrist exten-
sion or radial deviation with
fingers flexed

- pain, paresthesia, numbness of
median sensory distribution
(1st, 2nd, and 3rd finger)

and/or tenderness or tinel sign

Carpal Tunne!
Syndrome

on carpal tunnel or median
nerve of wrist area

- and/or weakness of thumb
abduction (Abductor pollicis
brevis and APB)

- and/or noctonal exacerbation
relieved by hands shaking on
history

- and/or Phalen test (+)

- electrodiagnosis  proven
should r/o other upper median
entrapment neuropathy, cervi-
cal radiculopathy etc

Bicipital - tenderness over the bicipital
Tenosynovitis groove

- Yergason test {(+)

- protruding muscle mass on
midarm region with weakness
of elbow flexion and supina-
tion{rupture of biceps brachii)

Myofascial Pain - tenderness over the respective
Syndrome of
neck muscles®

muscle

- local twich response or feeling
of local muscle spasm on nee-
dle insertion

' Neck muscles include cervical paraspinal
muslces, trapezius, supraspinatus, infraspina-
tus, teres minor, latissimus dorsi, rhomboides
and other muscles around scapular and posteri-
or neck region.
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Specialist A
CTDs* Non CTDs | Total
Specialist B | CTDs 8 2 10
Non CTDs 2 24 26
Tatal 10 26 36
Agreement = (32/36) * 100 = 88.9 %

Kappa=0. 73{p(0. 05}

Fig, 1. Agreement results of medical diagnosis
on cumnulalive trauma disorders based on
the specific criteria(® were classified by
ICD-10 Code and agreement results were
evaluated by each disease).
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Table 3, Psychosocial variables used in this study
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Z B (Table 4).
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Table 4, Age distribution of study subjects in

this study
Male shipyard Male office
workers workers
n (%) n (%)
20 - 24 (7.0 %) 1{2.5 %)
25 - 29 26(26.0 %) 9(20.9 %)
30 - 34 24(24.0 %) 13(30.2 %)
35 -39 16(16.0 %) 14{32.5 %)
40 - 44 14{14.0 %) 5(11.6 %)
45 - 49 8(8.0 %) 1(2.3 %)
50 - 54 3(3.0 %) -
55 - 59 202.0 %) -
Total 100{100.0 %) 43(100.0 %)

Bl A7t 11 Holglon], A7 K o]idg& B
A A7 6 HelATH(F kA ol oA g
Bl Afe 58 74]"‘7‘01'%1“) (Table 7).

FAYMZ AERGE o, AFdd AR 11
N F 97 FA00A 1 3 ol F474-8 BYe
w, wiA, 83, =%, "3 , HEbAE, plo]i <]
BollA 30 % olike] Fri% i%—.s lii’it}(Table 8).
dE Fe A7FEH B3 RV Fo A

[y

2 BB 9 ABLEA
- Gotiy] flate] AFrulde] EEE =A%
224 100 B8 ddes 2248 A ENE
Ao, 2Adn Fpwezsel 79w
T A%, Aol EFdhe A4, d9NA 25
t Fol RN EAT AR BRAo) gl e
2 452 (Table 9).
2

290 WE 9

2 o IR
i
F‘EO

._4

|
=
i
714k

% T MEF ARG AS B He %
AN L WrirP"E ARLsle] AZAY A i

Table 5, Types of cumulative trauma disorders
identified on the physical examination
among 100 shipyard workers and 43
office workers

Shipyard workers  Office workers

(male, n=100) {male, n=43)

Trigger finger 1(1 %)

Ganglion 1(2.3 %)
crs' 5(5 %)

Lateral epicondylitis  3{3 %) 142.3 %)
Bicipital tendinitis 3(3 %)

MPS 1212 %) 1(2.3 %)
MPS

Ulnar nerve entrapment 1(2.3 %)
MPS + Lateral epicondylitis 4(4 %)
Impingement syndrome 1Q1 %)
Total 29(29 %) 4(9.2 %)

* EMG proven cases

Table 6. Age adjusted odds ratic among male ship-
yard workers and male office workers

Odds ratio C. 1. {95%)
Office workers 1.00 -
Shipyard workers .15 2.25 - 5. 44
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Table 7. Distribution of cumulative trauma dis-
orders by anatomical structures{tendon,
nerve and muscle) among shipyard
works{n=100} and office works(n=43)

Shipyard works  Office works

%) 253 /% (100003]1/8A12H & 91 33 58 =3
Aol Agle lE EEFAE e Ao
ehdel o} &# Ael RE FA2] #9]Eo] pinch
o} Ze 22 FAEHE o, B, e, SeMg]
Welsk & %2 (shoulder abduction/flexion,
neck flexion, back flexion)& 731 3J& HAe
2 vERES, 53] AT EENNA AuE o )
A BAZE B Al ol 3 e BUP Fio
WE olojo) T M FALAANAE KAl
FgEe] QA ARt 2AUE 5R2 fAdA &
8 dotsictn AAAE A ae] bl Be Ao
2 YEhded neck extension (&S ¥ &2
A, squat (el g Faein ool s #AHRpA),
NOJ (315 ¥etg e A5), Creep(@=
@ b)) Feo] thEA AEo|ch

fr

No. of No. of
CTDs{%) CTDs(%) The& o] FAle] #]lel] diste] Hrtm3E Ag
S Sol 2 B W W FUEE THRCHTable
Tendon related
Trigger finger 1{1.0) _ 10) % ?i:?-o]}}\-] ;ﬂ Q_a}, j{;‘ ]”%(CheCk]]S{})M 131‘
deQuervain’s disease . Il 2 baseline modele] 2 7}&9] w2 o] 444 8
Epicondylitis 7(7.0) 1{2. 3} elpoAE 2z gole] AwzQl dgrvle o3t
BiciIIJital tendinitis 3(3.0) - Qe W gQEe A E£amd B ARE
om0 A9 9] dgel & ARIANE 4 89
erve relate
CTS 5(5.0) ]A}-)\g}j%}o“ gt gakel e Fdska zh Ry A
Ulnar nerve entrapment - 1(2.3) 9 & HEx 4ol W GIRn Fdsine
Muscle related 7bg et WSt AR AYRMe vE
MPS of neck muscles  16(16.0) 12.3) EQAS), SlelEE 2pAES, 53 Hals o w
Others =349 AAAE, SARAE A 257 5 e
Ganglion cysis - 12.3) i}
Aoz uvelien, & H4E & e Avpirel
Total 38 4 AREI 1 e Ao JERTHTable 10).
* counts independently in having two CTDs.
Table 8. Types of cumulative trauma disorders by job among male shipyard workers in this study.
No, of o No. of o
Job study subject No. of CTDs{%) Job study subject No. of CTDs{%)
Making 6 2(33.3) Wood lifting 5 3(60.0)
Plastic 12 3{25.0) Water pressure 8 0{0.0)
“Welding 10 4(40.0) Metal lifting 9 0(0. 0
Shiel tal
telded meta 8 2(25.0) Blasting 11 5(45.4)
arc welding
Grinding 19 4(21.0} Pipe 6 2(33.3)
Painting 8 4{50.0)
Total 100 29(29.0)
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Table 8. Demographic, psychosocial, and work
organization factors associated with
cumulative trauma disorders in this
study

Shipyard workers (N=100)

Odds ratio C. 1. (95%)
History of HIVD® 6.06 1,58 - 23.24
Surges in workload 2,12 1.42 - 4.16
Total job duration 1.1¢ 1.01-1.19

* Herniation of intervertebral Disc
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Table 10, Total risk scores by baseline checklist
for risk assessment of cumulative
trauma disorders

Frequency Posture Force Others Total
Plastic 0.42 0.67 046 077 232
Grinding  0.75 0.81 0.7 079 305
Painting  0.83 0.83 .41 072 279
Welding  0.58 0.83 0.58 0.8 279
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