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— Abstract —

The Prevalence of Cumulative Trauma Disorders of Upper Extremities
Among Watch Assembly Workers in some Small-scaled Industry

Eun-Chul Jang, Hyun-Ju Kim, Young-Jun Kwon,
Si-Bog Park"”, Soo-Jin Lee, Jae-Cheol Song”

Department of Occupational and Environmental Medicine, Hanyang University Hospital
Department of Physical Medicine and Rehabilitation., Hanyang University Hospital”
Department of Preventive Medicine, College of Medicine, Hanyang University”

Objectives : The prevalence of cumulative trauma disorders of upper extremities
among watch assembly workers in small-scaled industry was studied.

Methods : In 83 workers at five watch assembly factories, symptoms and psychosocial
questionnaire, ergonomic interview, physical examination were conducted.

Results : Prevalence of self-reported symptoms was 54.2% and neck 34.9%. wrist/hand
31.3%, shoulder 30.1%. elbow/arm 18.0% by anatomical site. Prevalence of cumulative trau-
ma disorders was 45.8%. Most common disease was myofascial pain syndrome(31.3%). The
other diseases were De Quervain disease(9.6%), tenosynovitis/tendinitis at wrist/hand(9.6%),
bicipital tendinitis(6.0%). lat. epicondylitis(4.8%). med. epicondylitis(2.4%). and cervical disc
disease(2.4%). As result of ergonomic interview, repetitiveness was 79(98.8%). There were no
differences in the prevalence of self-reported symptoms and cumulative trauma disorders for
age, sex, marital status, duration of work in the study. The significant factors of cumula-
tive trauma disorders were occupational task and psychosocial stress in the study. The preva-
lence of cumulative trauma disorders in high strain group was higher(68.4%) than other
three groups. The prevalence of self-reported symptoms and cumulative trauma disorders in
assembly task was higher(70.0%. 64.0%) than other two tasks.

Conclusions ' Prevalence of self-reported symptoms was 54.2%. prevalence of cumula-
tive trauma disorders was 45.8% in watch assembly workers. In this study, factor related
to self-reported symptoms was occupational task and factors related to cumulative trauma
disorders were occupational task and psychosocial stress. This results suggest that differ-
ences of ergonomics and environment in occupational task cause differences of prevalence
of self-reported symptoms and cumulative trauma disorders.

Key Wards ' Repetitive motion, Cumulative trauma disorders, Prevalence of self-report-
ed symptoms and cumulative trauma disorders.
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Table 1. Case definitions in the study

4
o

771 1/2 olge] e
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2) 7IAIS B2 AEA
A9 F WY Wolt AAS WIS Pl

Disease

Case definition

Symptoms

Physical examination

Sign

Special test

Cervical disc disease

Thoracic outlet

syndrome

Bicipital tendinitis

Lateral epicondylitis

Medial epicondylitis

De Quervain's
syndrome

Peritendinits/
Tenosynovitis

Ulnar nerve

entrapment at elbow

Ulnar nerve
entrapment at wrist

Carpal tunnel
syndrome

Myofascial pain
syndrome

pain radiating from the

neck to the upper

extremity

pain radiating to the

upper extremity in the
distribution of the ulnar nerve
shoulder pain

elbow pain

elbow pain

wrist pain

wrist pain

pain and paresthesia or
numbness in the distribution
of the ulnar nerve

pain and paresthesia or
numbness in the distribution
of the ulnar nerve
paresthesia in the
distribution of the

median nerve

regional pain

complaint

limited neck
movement

local tenderness
over the tendons
palpable tenderness
of the lateral
epicondyle

palpable tenderness
of the medial
epicondyle

local swelling,
redness, or heat
palpable tenderness
of the tendon

local swelling,
redness, or heat
palpable tenderness
of the tendon(s)

decrease sensibility
in the distribution of
median nerve

taut band & tender
spot(+)

reproduction of
clinical pain by
pressure on the
tender spot

radiating pain by
Spurling test

Adison test(+)
Costoclavicular
syndrome test(+)
Speed test(+)

Tennis elbow test

)

Golfer’ s elbow
test(+)

Finkestein test(+)

Tinel s sign(+) at
cubital tunnel

Tinel's sign(+) at
Guyon's canal

Tinel's sign(+) at
carpal tunnel
Phalen’s sign(+)
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Table 2. General characteristics and occupational history of the subjects(N=83)

Contents No. of workers(%)
Sex
male 43(51.8)
female 40(48.2)
Age(years)
(40 63(75.9)
40 > 20(24.1)
Marital status
single 44(53.0)
married 39(47.0)
Education
middle school 13(15.6)
high school 60(72.3)
college and above 7(8.4)
unknown 3(3.6)
Duration of work (years)
(1 19(23.2)
1~4 39(47.6)
5 < 24(29.3)
Occuational task
processing 15(18.1)
coating 18(21.7)
assembly 50(60.2)
A 2 FFEXA WA= 40%(50.0 %)olAna,
sulgS FEfe E7AE AMSskeE A2 59 5) =ETO ALE
(6.3 %)elAtk Aes dodle T75 AH8ste e 144
(17.5 %)z tFio] FxoA FE F=o #2>
3) 8lo] £ 41l ARES ASlE Sm, BT P #Ro] DA o
4.5 kgold e BAE 9AY e 2N of Agd uf BWd A= 149 (17.5 %)k
16%(20.0 %)°1x, mneE AU =7 Ag-
2 5TH(71.3 %)= 7134t d5es A &4 6) & dEfjof 2 DYy TFot M
dAANE FE 52 3 £ AMSSka ST & Keyserling 5(1993)2 A& & Zztdl 7}
A Erleke WA vEE £ ASE 4 FAE Fo £ d5d 9L Fau. A%19
A= 768 (95.0 %)= HHE FE5& 29 o o w2 AFIte] vus Algsied, o ATl
7S ol ARk AT A} F 118 (13.8 AMe T3 AFoA HoS 7T 3] 19
%)°l A= FAgsta Ak T+ AfPToR FEHAT. WS 9.10(+£
5.30)c1e™ 10 o]dd A5 @+, 10 7
4) RHHESE MAX| XA T S AYETeR RSN S W nET
29 Al A= A (pinch grip)= 66™8(82.6 2 319 (38.8 %)olx, AT 494 (61.2
%)ol, &5 A3t Hg x-S 18W(22.6  %)°lUtH(Table 3)(Table 6).
IS AL ARASR ok AN Ao
278 Bx BEET =2 Y AAlE 299(36.3
%)°l Atk A A3 Ad A~E 2 Ui AAT=E Job
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Table 3. Ergonomic risk factor with upper extremity cumulative trauma disorders in subjects(N=80)

Ergonomic risk factor

No. of workers(%)

Dominant hand
Left hand
Right hand
Both
Repetitiveness
Cycle time less than 30s
Repeated motions within subcycle
Mechanical contact stress
Contact stress on objects or workplate
Back or side of fingers
Palm or base of hand
Forearm or elbow
Armfit
Palm used as striking tool
Forceful manual exertion
Handling of objects greater than 4.5 kg
Use of smooth/slippery part or tool
Use of fingers or thumb as pressing tool
Use of gloves which hinder gripping
Use of hand tool or part greater than 2.7 ke
Awkward posture
Pinch grip
Wrist deviation
Forearm twisting or rotating
Reach down or behind trunk(torso)
Elbow above mid -torso
Hand tool usage
Vibration transmitted to hand
Cold sensation on hand/wrist
Unbalanced tool
Tool which Jerk hand

6(7.5)
44(55.0)
30(37.5)
79(98.8)
57(71.3)
77(96.3)

5(6.3)
2(2.5)
40(50.0)
1(1.3)
5(6.3)

16(20.0)
57(71.3)
76(95.0)
11(13.8)
4(5.0)

66(82.6)
18(22.6)
22(27.6)
2(2.5)
29(36.3)

14(17.5)
4(5.0)
14(17.5)
5(6.3)

Table 4. Four strain groups categorized by Job
Strain Model in subjects(N=83)

Group No. of Workers(%)
Passive group 17(20.5)
Low strain group 30(36.1)
High strain group 20(24.1)
Active group 16(19.3)

Strain Model (Karasek, 1979)94 Al&=d W
FES o] 83t RARIITHASY 5. 1996: 4
F 5. 1998). EE2 dF AlF=(decision lati-

tude) 65, A4F L7 %(job demand) 5%, A}
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Table 5. Prevalence of self-reported symptoms in upper extremities by anatomical site(N=83)

Site No. of Workers Prevalence(%)
Neck 29 34.9
Shoulder 25 30.1
Elbow/arm 15 18.0
Wrist/hand 26 31.3
One or more sites 45 54.2

Table 6. Self-reported symptoms prevalence of demographic and individual factors(N=83)

Total No. of No.of Prevalence(%) P-value
Workers symptomatic Workers
Company 0.167 "
A 21 9 42.9
B 11 5 45.5
C 20 9 45.0
D 7 4 57.1
E 24 18 75.0
Sex 0.144
male 43 20 46.5
female 40 25 62.5
Age(years) 0.104t
<40 63 31 49.2
40 > 20 14 70.0
Marital status 0.949 t
single 44 23 52.3
married 39 21 56.4
Education 0.069 t
middle school below 13 4 30.8
high school above 67 39 58.2
Duration of work(years) 0.314%
1< 19 9 47.4
1~4 39 19 48.7
5 < 24 16 66.7
Occupational task 0.000 ¥
coating 18 3 16.7
processing 15 7 46.7
assembly 50 35 70.0
Job strain 0.324 1
passive group 17 9 52.9
low strain group 30 13 43.3
high strain group 20 14 70.0
active group 16 9 56.3
Ergonomics 0.068 t
low risk group 49 23 46.9
high risk group 31 21 67.7

*exact test, T # test
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Table 7. Prevalence of cumulative trauma disorders diagnosed by case definition(N=83)

Diseases No. of Workers Prevalence(%)
Cervical disc disease 2 2.4
Thoracic outlet syndrome 1 1.2
Myofascial pain syndrome 26 31.3
Paracervicalis 9 10.8
Upper trapezius 12 14.5
Supraspinatus 9 10.8
Infraspinatus 14 16.9
Rhomboideus 17 20.5
Bicipital tendinitis 5 6.0
Lateral epicondylitis 4 4.8
Medial epicondylitis 2 2.4
Ulnar neuropathy
at cubital tunnel 1 1.2
at Guyon's canal 4 4.8
Carpal tunnel syndrome 5 6.0
De Quervain’ syndrome 8 9.6
Tenosynovitis/tendinitis of wrist/hand 8 9.6
One or more diseases 38 45.8

5 Hol= 299(34.9 %), =
(31.3 %), 217159 259 (30.1 %), Z/HHAF2
159 (18.0 %), 3tvt <13 9= 457 (54.2 %)
o7 ZAlEo] o] A AAFF
%Ra, FERE 5 &/EE o, B/FEA
IO]“D}(Table 5)

E/E

7). AL 257
(62.5 %)= F2F 201 (46.5 %) Hrh =%y
ofabA] BUTtH(p=0.144). AFL 404 % 149
(70.0 %)el 0*1] ulwk 31%(49.2 %) BTt =%

(p=0.104), 71&2 21%(56.4 %)= v& 239
(52.3 %) Hrk =30 (p=0.949) A2 F¢]
ShA] erskrh. Eeha ool 399 (58.2 %)% 1
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Table 8. Cumulative trauma disorders prevalence of demographic and individual factors(N=83)
To\t;liriIgI:SOf N()\'N;f_ki;FSDS Prevalence(%) P-value
Company 0.018*
A 21 6 28.6
B 11 4 36.4
C 20 10 50.0
D 7 1 14.3
E 24 17 70.8
Sex 0.039 t
male 43 15 34.9
female 40 23 57.5
Age 0.143F
<40 63 26 41.3
40 > 20 12 60.0
Marital status 0.663 T
single 44 19 43.2
married 39 19 48.7
Education 0.260 t
middle school below 13 4 30.8
high school above 67 32 42.7
Duration of work(years) 0.766 t
1< 19 9 47.4
1~4 39 16 41.0
5 < 24 12 50.0
Occupational task 0.000 ¥
coating 18 2 11.1
processing 15 4 26.7
assembly 50 32 64.0
Job strain 0.053 F
passive group 17 5 29.4
low strain group 30 11 36.7
high strain group 20 14 70.0
active group 16 8 50.0
Ergonomics 0.558 ¥
low risk group 49 22 44.9
high risk group 31 16 51.6
*exact test, T # test
tunneldl Aol AW Fo] 22t 1H(1.2 %)°l o7} gl k(Table 6), d&Ae] 79+ 1%H(14.3
Slch. s olael AHE 2w Sl WA 389 %)o% AV WSkt Jeld & 2eA4s) THd) 2
(45.8 %)e13itH(Table 7). Fsto] ohe AR Hlaskr) 7 ol sich EARIA
A FAL I BB B 25 HF & PHERVL S Ao A 2 FYE)
Hlx= Table 8% 2o A4 ¥ ELS 2 A4l vlal =9ka(Table 6), A 2%
14.3~70.8 %24 #I@ Aolg Holn 9Arh  Agh FIBE 70.8 %= /M ¥tk 49 F38
(p=0.018). DA AS AA57d A= 48 2 oAXke} IRl A2 239 (57.5 %), 157 (34.9

(57.1 )27 =2 ARIAT} EA A

%)z FATHCR oAztolA FefstAl =Skt
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Table 9. Adjusted odds ratio for self-reported symptoms by multiple logistic regression

Variables Parameter OR 95 % CI P-value
estimates

Sex

male 1.00

female -0.5307 0.59 0.14~2.55 0.4780
Age

<40 1.00

>40 1.0508 2.86 0.60~13.59 0.1863
Marital status

single 1.00

married -0.4557 0.63 0.16~2.45 0.5083
Duration of work(years)

1< 1.00

1~4 -0.3404 0.71 0.16~3.13 0.6527

5 < 0.0152 1.02 0.20~5.15 0.9853
Occupational task

coating 1.00

processing 2.0178 7.52 1.10~51.36 0.0395

assembly 2.5224 12.46 1.82~85.13 0.0101
Job strain

low strain group 1.00

passive group 0,2812 1.32 0.28~6.17 0.7201

active group 0.1373 1,15 0.21~6.40 0.8756

high strain group 0.8812 2.41 0.48~12.99 0.3047
Ergonomics

low risk group 1.00

high risk group 0.4065 1.50 0.40~5.60 0.5450

*variables included in multiple logistic regression model :

occupational task, job strain, ergonomics

(p=0.039). A% 4041 o]’do] 12%(60.0 %)=
404 v 267 (41.3 %) R0 Eki(p=0.143), 7| &
A7} 199 (48.7 %)= wlEA 19%(43.2 %)Hrh
E%O0UH(p=0.663), 27t SAIHA o= FolskA] sk
o}, gele nsetm o4 329 (42.7 %) ol 5w
mlwk 47(30.8 %) 8T} ¥4 (p=0.260), & AT =
AP71ZEe] B o 127%(50.0 %), 1d =¥ 99
(47.4 %), 1A 43 Alole] 167 (41.0 %)%=

E%C W (p=0.766), 217+ BAFH o= FolslA] ek
o 2R fEe %v %7} 329 (64.0 %) 0.2
1R 4(26.7 %), E2F 28(11.1 %) R} 5
Al =3H(p<0.001). SFUFE7 =2 o] 147
(70.0 %) 2.2 LEML 8(50.0 %), 2FAF=
7b S 119(36.7 %), FEA = 58(29.4 %)
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age, sex, marital status, duration of work,

B} =%31(p=0.053), G & nAPTS
16 (51.6 %)o2 AAFT 228(44.9 %) H}t =%
Sk (p=0.558), A7 BATHCR FolskA] Ut
(Table 8).

o= FA
= I T = o=
2 dtel 0% 2A2Y RIS AP

(Table 9, 10).
AR TR Y3 AT D 244
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Table 10. Adjusted odds ratio for cumulative trauma disorders by multiple logistic regression
. Parameter
Variables . OR 95 % CI P-value
estimates

Sex

male 1.00

female -0.5916 0.55 0.12~2.54 0.4470
Age

<40 1.00

>40 0.2115 1.24 0.25~6.05 0.7943
Marital status

single 1.00

married -0.1386 0.87 0.21~3.58 0.8476
Duration of work(years)

1< 1.00

1~4 -0.5572 0.57 0.12~2.71 0.4818

5 < -0.4896 0.61 0.11~3.33 0.5710
Occupational task

coating 1.00

processing 1.1738 3.23 0.42~24.76 0.2584

assembly 3.1774 23.98 3.04~189.27 0.0026
Job strain

passive group 1.00

low strain group 1.5260 4.60 0.75~28.18 0.0990

high strain group 2.1050 8.21 1.28~52.62 0.0264

active group 1.7246 5.61 0.92~34.06 0.0609
Ergonomics

low risk group 1.00

high risk group -0.7186 0.49 0.13-1.85 0.2912

*variables included in multiple logistic regression model : age. sex. marital status, duration of work,

occupational task, job strain, ergonomics

A AJFM7E SAEALD 2n7E sdglaL(Table 6).

ezt itk ARAs 99 £

Qe WEZ UERLa(Table 9), 2 84 &
£ 7|Eo® se W TR
7.52(1.10-51.36), 12.46(1.82-85.13)9]
HWH] (OR)E E3ith.
B AL gl e] g DR ER Aol A
Aoz oqulrt ARd
(Table 10), °]& W<}

> onm (=R Y
g fi AN w5

\=]
i

WERETHp=0.0026, p=0.0264).
B0l 7P we =gk Hu
1(OR)7}F 23.98(3.04-189.27)°1 3L, +&F2AA
o o 2% WF=7E =2 el HaH(OR)=
8.21(1.28-52.62)°] At

o] ATFoA ZAE 2 F-A3Ee] Wl Table 11
I 2ot dFE AR 349(68.0 %), 404 © %

=7} =&

jas

o] 189 (36.0 %)= T& F FAEG BT
(p=0.001, p=0.007). &+ "HollA 47 =7}

FE o] R A 189(36.0 ) oE =aH
28 (11.1 %), 785 078(0.0 %)Erh FAGH o=
frelg 2folE HYth(p=0.029). AAFH= TEF
AR TE ek TheRsh 217, 23%(46.9 %),
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Table 11. Demographic and individual characteristics in occupational task (N=83)

Coating Processing Assembly P-value
Sex 0.001*
male 15(83.3) 12(80.0) 16(32.0)
female 3(16.7) 3(20.0) 34(68.0)
Age 0.007 ¥
<40 17(94.4) 14(93.3) 32(64.0)
40 > 1(5.6) 1(6.7) 18(36.0)
Job strain 0.029t
passive group 3(16.7) 4(26.7) 10(20.0)
low strain group 10(55.6) 6(40.0) 14(28.0)
high strain group 2(11.1) 0(0.0) 18(36.0)
active group 3(16.7) 5(33.3) 8(16.0)
No. of workers 18(100.0) 15(100.0) 50(100.0)
Ergonomics 0.0127
low risk group 15(93.8) 8(53.3) 26(53.1)
high risk group 1(6.3) 7(46.7) 23(46.9)
No. of workers 16(100.0) 15(100.0) 49(100.0)
“**test, T exact test
T847.7T )2 =35 14(6.3 %) R} 4“1 5 o2 AZEY.
ZlelE EHH(p=0.012). 2& +5F, 285, € A o] ATFolA] ZARE AJAIZH AFFL] 3R] 74 €]
T ZAPNZE 59 #A4 7t 2t fIitH(Table 11). BN AT FHES AA tEzTe] §lof iLlH
A3 A7E nae. o4 FANTAAQ
i D den & ApdNE R A7 o*o bg
65.2

AAZY At 1Eds Avae % =4
2 A gl A 3

o
A9E TR 23S st oy x3e 7t
U3 e AMFAE B EAste] e Y
oyt TtiE TRetslr] o Hoh(™ER Al 1999). ©f
E AR A]le @711 FEel 2 355
m 7] 3 A% 2RV W 545 /A1 A
aTtR AR 5478 FAGAENE e
kAl A r #erh nEE Aot o]
T7F WPE 7~89 e AAERY ARIFES] &
dnt 25 47t AR o AL A7 g
=, FAAGGN AnbAl 5Ade] HEH o
2 Ids . AejRateke] WA Ade] Slvke A
= b o] AFoA AR AR FA I
Fefle] FHEe] T FrHEAS Thedel e A
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Fo] 2 38.6 %, o7 %, /282 50.0 %,
/25 34.5 A0 (Y 5, 1989), OEW —é 7]
2 2H295H) A E & 61.2 %, A7 65.3 %, &=
49.0 %. =71 18.4 %9 (=9 <L 5. 1995), A=k
i Z2HAGAH98H) M= & 51.2 %, oA 56.1
%, B/2EA 23.5 %, £/£% 31.3 BILEAANEL
5. 1996), AAHIQIAl =H2AAH(313%)<] 43.8 %
7 A S TS YS T 1995).

o] AFolM AT FHES 54.2 %A1 H9

H FHES 5 34.9 %, &/&5 31.3 %, oA
30.1 %, JE-JT/"J’?X] 18.0 % =22, AR 29
HAAHAHEFS &, 1995)9 vlusisls o A4S
FHES =3ou, Fod FHES Astudd, o
A SRR, A 2RAAE Y w2 A
e Bt A4S FHES BT w2
Aol2 B < itk = @A S8e] el o &
T4 AH&E NIOSH 7]% l uEw, &g Sl
157 o] A&EAY 1dE <t Hol= /il 13]
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