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— Abstract —

Impor tance of Job Demands, Career Development, Role Pressure, and
Economic-lssue-Reated Job Stressas Risk Factorsfor Work Related
Musculoskeletal Disordersin Electronics Assembly LineWorkers

Sang-Hwan Han, Soo-Hun Cha”, Ji-Y oung Kim, Nak-Jung, Sung

Department of Preventive Medicine, Gachon Medical School
and Department of Occupational Medicine, Namdong-Ghil Medical Center, Gachon Medical School
Department of Preventive Medicine, Seoul National University College of Medicine
and Ingtitute of Environmental Medicine, SNUMRC?

Objectives: To evaluate the association of upper extremity muscul oskeletal disorders with
job demand-control and effort-reward related job stress.

M ethods: Questionnaires concerning symptoms, psychosocial factors and work conditions
were completed by 436 workers from a refrigerator assembly line, mobile phone assembly line,
and an office, musculoskeletal conditions of the upper extremities were defined by the frequen-
cy, duration, and intensity of symptoms. A walk-through survey was performed to evaluate var-
ious physical work factors. Data were analyzed with the use of logistic regression.

Results: A total of 382 workers completed the survey, for whom neck and shoulder symp-
toms were the most frequently reported, followed by finger and wrist, and then elbow symp-
toms. Both awkward working posture and forceful exertion were associated with an increase in
shoulder/neck and finger/wrist symptoms. In addition, job stress factors such as monctony, low
job clarity, low job control, low promotion prospect, economic issues, and retirement pressures
were associated with increased neck/shoulder, elbow, and finger/wrist conditions. Women were
more likely to report symptoms, and the association between muscul oskeletal conditions and
job stress factors was stronger in female assembly line workers and office workers than in male
assembly line workers.

Conclusions: The results suggest that muscul oskeletal conditions of the upper extremities are
associated with not only physical work factors but also job stress factors. In particular, econom-
ic issues and career development factors are important influences on workersin Korea.

Key Words: Automation, Developing country, Musculoskeletal disease, Psychosocia factor, Stress.

<000: 20030 40 110, 0O0O: 20030 60 230>
ooo0d: 0 O 0O (Tel: 032-820-2220) E-mail: hansh@gachon.ac.kr

269



gooooooo 0150 0O 30 20030

0ooo oooo, ooodo oo, D00 oo,
000 OO0 OO0 OD0O0O0 OO0 oooo ooo
000 000 D00 OO0 O0(NIOSH,
1997).

oo0oo00o ooooo oo, 0o, oooo, o
0 00O OO0 OO0 DO0o0O0O Ooooo oooo
(Evanoff] Rosenstock, 1994).

00000 0000 DO0oDO0oo ogoo oo
00 000 000 0oooD. 0ooDO ooog o
O, 0000(extrasystolé) OO, OO 00O, O
o0 oo oo, 00 oo oo oo obo
O000. 000000 00000 oogdo o o
000 oo, 0000 oo, 00, 00 oogo
00 0b0o 00, 0000 00 OO oogo o
00 OO0 0O0. 00 OD0OOoDooDOOo oo oo
(mitotic activity)l 000000 (natural Killer
cell)] 0000 ODOOOO O ODDODOOOO DO
0 00 000 0000 (Baker, 1988; Evanoff
0 Rosenstock, 1994).

0000o0o0d 00O 00 0obo ooooo o
0 00; 00000 000; 000000000
O oooo oo,ou, oo, 0 oo ogo
00000000 oo, 00000 ooo od
00 0O 000 0OD0OO0O0 0O ooo goooo
(lvacevichil Matteson, 1986). 199000 OO
00 D000O0 D000 0000 00 oogo
dd‘ Job Demand-Control Model(JD-C
model)0 10000 O00O0 OOODOO OO O
00 00000 000 00 OO0 0O 00O ogo
00000 (Karasekl Theorell, 1990). OO O
O(effort) OO OO(reward) OO OOO O
00 OO0 0O0OoOOoOo ooooo*t effort-
Reward Imbalance’ 00000 OO0 OO OO
0O 000000000 0000 000 ooooo
00000 OOO0O0OBosma O, 1998; Siegrist
1996).
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000 00 D000 00O 000 000 oogo
00,000 OD00O0ODO OO0 DOD0OO0 OO OO
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0 0000 O0(Bongers O, 1993; Evanoffd
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Rosenstock, 1994; NIOSH, 1997).

00000 OD00O0O OO0 UooOoO ooo
o000 0ooO0O 000 0O oo oooooo,
Karasek 0000 OO0O0O OO0 OO0OO O O
O (high strain) 0000 0000 O00O0OO OO
oo@oo o, 199%; 000 O, 1998; OO
O, 1999; OO O, 2000), OO OOOOO
SCL-90R] 0000 000 0000 oOooo O
OO0 oOo@oo o, 199%), oodono oooo
0 O (psychosocial well-being index)0 000
00,1200 00 0000 O0O0O0O oOogoo g
O oo@oo o, 1997) 00 ODoOOoO. OO
000 OO0 U000 ODoODO oo opoooo
0,00 00000 O 0000 ooboo oo
0 0000 OO0 000 OO0 oopooo. oo
00 00 0000 00 0000 0000(3inten
sive workload), OO0 OO0O OO (low job
control), OO0 OO0 (low job clarity), OO0
000 (monotonous job), 00 000 OO OO
(low social support) 00 000 0000 OO
0 0000 00 000 000 0O 00Hopkins,
1990; Bernard O, 1994; Ekberg 0O, 1994;
Hales O, 1994; Hoekstra O, 1994; Houtman
0, 1994).
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0 0000 0o0o oooo oboobo oo god
00 odooobob D00 oobo bob o
0 0 00b0d 0o oooob bbb oooo
0000 000 Oo0oOo bobo booo oga
0o0. 0 0000 Oooo oooo oo sood@
o,00,0,00,0000)§0 o000 oan
0 000 000 ooooo obobo ooobo oo
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00 10 100000 OO, 10 1000071 —2000Q O
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00 000 OO0 booo oooo ooo 2
00 000 0000 bobo boboo ooo o
g, 0 000db U0 OO0 oboo boobo
0000 68.4%, 80.2%00 OO OOO OO O
000 o0ooo 72.4%, 0000 74.7%] O0O0O
00 00 0o0oo Obbo 0 0o ooo oooo
000 0O00'0 bOoDOODOO ooooo@oo
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0000 0bo0db0d 0o boboo boobo og
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g oo oo, b0 AO ODOb0 Ooooo gd
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0.723(95% CI1=0.469-0.977)0 OO0 OOO O

oooo@oo o, 1997; 00O O, 1997).
00 0000 OO 000 MattesonO
Ilvacevich(1982) OO0 OO0 0OO0OO OO
00 00 0000 0000 ooo oo ooo
0o@oo, 1988; 00O 1990; OO, 1992; O
00,1997)0 OO0 OO0. 00 00000 O
O00dOd OO0 4200, OO0 OO (social support)
00 1200,0000 900 0630000, 0
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O 00000, 00 0dDoOg,000 ooooo o
o, oo oo, obobbo oo, oboo O
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0,0000,00000,000000O0O0
0000 00 ooo AO0,BO OO ODOOO
O0o0o0o0o. 000 OO Oooooo oo ooo
0000 00000 SAS(version 6.12)0 000
0O OO0 OO0 Uo0U0 Uooo oo godo
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OO0 00 0OD0OOoOO0O 0OoOoo oooo
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0O 000 0000000000000 Ooooo
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000 00 000 0000 oooo oood
00O, 0 0000 D00 O0O0OO0 oo soo0@
0,00,0,00,0000)I0 0000 CO
O,0000000 O O0OD OO0 ooogo
000o0o0. 0 0000 0000 000 10000
0000 O0oO0 ooooo@oo g, 1998).
0000 00 1400 000 ODOO0D oo o
0 000 2000 000 OO0 OO0 OO0 OO
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b0 ooobb bbb Doooob bbooo.
ugbo ob obo ooooobo booo ood
oo ooog, oo oo oo, 0000 good
00000 OO0 OO0 000 D000 O00d(odds
ratio)] 0000 OO0 O0O0OQO OOOO OO
U obo obo oo bbb oooobb. 0oog
0000000 ooooobob ooo Oob 10
U ooog oooob, ooobo sb obo o
O00O0. 00 OODOD0O0O SsAS(version 6.12)0
ooooo.

b oboob 11220, 00 00 000 234,
oobD 000 860 O 43610 OO OO0 OOO
goo, 00 bOboDb obgo 2500 00O OO
OO0 0053000000 0O 380D 0O=87.6%)
000000000 00000 (Table 1).

U0 oooo bbb obo ooog oo oo
Uub oooo ooob Oob oooog oo og
00 13.9%, 000 OO0 4.8%, 000 OO0 O
o 7.2%1 000. 00 OO0 oooooo oo
b 00 36.4%, 000 00O 11.4%, 00O OO

13.6%4] 00O OUO0ODO OO0,00 000 0OOOo
0O OO0 00O 0OD00DO0 OO o000 00 oo
OO0 0O0O(Table 2). OO0 OO0 OO0 OO OO
OO0 00 OO0 U000 OO0 oooo ooo o
0000 0 000 0D000(@@3.9%] 11.9%), O
000 000 0ooDo ooooo oo obooo o
0O 0000 O0O0O(Table 2, 3). OODOOO OO
00 0000 OO ODOO0OO0O 00 000(36-4%)
O 000 000(@2.2%) 00O 00O (Table 2, 3).

00 0000 0000 000 ooo oo oo
0 00 (principal component method)D 000
oodd, O000O(eigenvalud) 1 000 110 OO0
OO0oOo00O,0000004000000D0D00O
oooo0. 000 110 000 ogoogo, o
oo oo oo, 0000 oo, 0o oo, o
000000000000 O0OoooOO ooogo
000 0o oooo, O opooooo oo oo
oo oo oo oUo,00o0Dooo oo, o
00 000, 0000 OO 000 Ooooo o
0,00 DO0OO0O0O 000 oOoOoo((Table 4).
0000000000 oo, ooooo o
0,00 b0, b00 o000 ooboob, boo
O0CQ 0000, 000 ooog oood((Table
4). 000000 000 000 ODoooo ooo

Table 1. General characteristics of study subjects No.(percent)
Ages Assembly line workers(n=296) Office line workers (n=86) Total
Male Female Male Female Mae Femae
20 - 2 - 2 - 4
(2.3 (7.4) (3.5
20~29 10 52 21 13 31 65
(4.8 (59.1) (35.6) (48.2) (11.6) (56.5)
30~39 80 18 23 12 103 30
(38.5) (20.5) (39.0) (44.4) (38.6) (26.1)
40~49 102 15 14 - 116 15
(49.0) (17.0) (23.7) (43.4) (13.0)
50+ 16 1 1 - 17 1
7.7 1.1 @7 (6.4) 0.9
Totdl 208 88 59 27 267 115
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
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Table 4. Classification of items on job stress and internal consistency of each psychosocial variables

No. Chronbach'’s alpha coefficient of each subjects
Job stress factors Psychosocial variables of Maleassembly  Female assembly Office
items line workers line workers workers

Job/task demands Low job clarity 2 0.71 0.84 0.74

Intensive workload 3 0.64 0.76 0.71

Low job control 2 0.52 0.82 0.74

Monotonous work 2 0.43 0.74 0.75
Organizational factors Low clarity of work

organization 2 0.67 0.62 0.64

Little interaction

with supervisors 2 0.52 0.72 0.51

Little interaction

with co-workers 4 0.77 0.85 0.87
Career issues Discrimination 2 0.72 0.71 0.68

Discrimination by sex 3 0.82 0.84 0.77

Low promotion prospect 2 0.49 0.72 0.91

Retirement pressures 1 ss* ss* Ss*
Economic issues Low salary level 2 0.62 0.81 0.54

Economic difficulty 1 ss* ss* ss*
Role demands Role demands 2 0.80 0.82 0.63

* ssisingle scale.

oo ooooo bbobbob ooodo oo oo
o0 ooooo. b bbbbbh 000 bood
o, 0 ooo,0bb 00 0000 0 oogo
330 0 28000 00 060000 OODO OO
00 00000 O0DOO0DO((Table 4. ODOOOO
0 o00db 110 00 0 000 obbo oogoo
oo ooooo bboob oooo, oo o
o0 ooo 0ob 0ooo bbb oo boo oo
ugb 0 140 000 OO OOO0OO0 Oooo oodg
ood.

0 Jooooo bbb Oob oo oooo oo
ub ooobobo ooooo oo oo oo
(OR=6.34; 95% CI=1.35-23.91)0 O00O0OO OO
00 (OR=4.16; 95% CI=1.01-17.3), 0 OO0 O
OOC OO0 O0O(OR=7.41; 95% CI=1.54-49.97)
0 000 OO0 OO0 OooOO0OOd(Table 5). OO
000 Oooo00 0O0O0b0 Oooo oo@o oo
00O OR=1.67; 95% CI=1.14-2.49, OO0 OO
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OR-=1.78; 95% CI=1.08-4.37), DO0OO0O OOO
go@OobO OO0 OR-=1.70; 95% CI=1.13-3.78,
000 000 00 OR=1.32; 95% CI=1.18-2.53)
ugb ooo bobob ooob.oobo ob ogao
000 0000 1.44(95% CI=0.89-2.62), O OO
OO0 0000 1.47(95% CI=0.93-2.08)0 OR
U oood, 00 00 ooo oo 0o oood
1.38(95% CI=0.94-2.01)00 ORO OOOO(Table
5). 00 00 000000 0OO0OO0OO0O(OR=3.22;
95% CI=1.01-10.17)0 OO OO OO0 OO0
o0 ooo boooo, boooo ooooo
OO0 000 OO OO@OO OO0 OR=2.50;
95% CI=1.21-5.14, 000 000 OO OR=4.67;
95% CI=1.69-12.92), OO0 OO0 OO0@O O
O OO0 OR-1.84; 95% CI=1.04-3.26), 00O OO
(00 00 OO0 OR=2.80; 95% CI=1.10-5.47, O
OO0 OO0 OO OR=3.28; 95% CI=1.34-8.05),
gooo boooobo oo oo@obo oo oo
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Table 5. Logistic regression analysis of musculoskeletal disorders of the upper extremities of male assembly line
workers

Risk factors Oddsratio 95 % C.l.
Neck and shoulder area Work posture 6.34 1.35~2391
Monotonous work 1.67 1.14~249
Promotion difficulty 1.38 0.94~2.01
Elbow area Low job clarity 1.70 1.13~3.78
Monotonous work 1.78 1.08~4.37
Economic difficulty 144 0.89~2.62
Finger and wrist area Work posture 416 101~173
Force 7.41 1.54 ~49.97
Economic difficulty 147 0.93~2.08
Low job clarity 1.32 1.18~2.53

Table6. Logistic regression analysis of musculoskeletal disorders of the upper extremities of female assembly line
workers

Risk factors Oddsratio 95%C.l.
Neck and shoulder area Work posture 3.22 1.01~10.17
Ages(10 years) 3.85 142 ~10.44
Monotonous work 1.84 1.04~3.26
Role demands 2.80 127~6.17
Retirement pressures 2.46 1.10~5.47
Type A personality 2.24 1.14~4.40
Working durations(5 years) 2.07 0.66 ~ 6.50
Elbow area Working durations(5 years) 3.06 0.89~10.50
Low jab control 2.50 121~5.14
Retirement pressures 1.46 0.87~2.78
Finger and wrist area Ages(10 years) 281 097~811
Low job control 4.67 1.69 ~12.92
Retirement pressures 3.28 1.34~8.05

OR=2.80; 95% CI=1.27-6.17) OO OOOO OO 0 (OR=2.63; 95% CI=1.05-6.52) OO O0O0O O
O O0OD 00D ODOoOoO(Table6). OO OO ub ooo oboobo .00 oo ooobo oo og
O0OC 0000 0000 Type AOO(OR=2.24; 0O 2.53(95% CI=0.78-6.50)0 OR OO 0O0OO
95% CI=1.14-4.40)0 OO, 00000 OO0 O (Table 7).

OO0 000 ODO0OO(Table 6). OO0 ODOOOO

U o0ob000odb o000 oo oo oo

000 300 00000 OO OoOo0 2.261(95% (] g
Cl=1.08-6.50) OO0 OOOO, OOOOO OOO
(OR=3.00; 95% CI=1.06-8.50), O OOO0O OO g ooboob 0o 00 oooo ooo bo
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Table 7. Logistic regression analysis of musculoskeletal disorders of the upper extremities of office workers

Risk factors Oddsratio 95 % C.I.
Neck and shoulder area Working time with keyboard 2.26 1.08 ~6.50

(3 hours per day)

Low job clarity 3.00 1.06 ~ 8.50

Low clarity of work organization 2.63 1.05~6.52

Discrimination by sex 2.53 0.78 ~6.50

000 000 000 o, 00 0000 oooo
oooo oo ooog, 000 ooo, oooo
0 ooo, 00000 oog, ooo ocoo og,
ooooo,00oo,0ooo,oo oo od
0 0000 OO0 0000 oog ooo od
0O 000Od(Table 5, 6, 7).

0O 00000 0O0000 OD000 ooooo
0000 000 00 0000 000 oo ogo
00000 00O 0000 ooboooo, 0o od
00000 00O 00 OO0 OobOo ooo og,
OO0 00O oododo oo oo ooo boo goda
000 000, 00 000000 D00 ooogo
0000 000 000 000 oooo(Table 5,
6, 7).

0000 OO0 0000 000 00 oo oo
0 0000000 OD0ooO oo ooooo o o
000 1.5990 4.8000 000 0OOOO OO
(Ekberg O, 1994; Holmstrom O, 1992;
Mileradd Ekenvall, 1990; Tola O, 1988;
Viikiari-Juntura, 1991). 0 00000 OO O
0 00000 ooobO ooo oo oo 3.221,
00 00 ObOoobo 0o e.341 OoOoo ooOoo
0000 (table 5, table 6).

00 OO0 0000 000 ooooo oog
00 000 Rossignol 0(1987y OOOOO O
00 00000 300 000 OO0 1.8(95%
CI=0.5-6.8), 40000 6000 OO 4.,0(95%
Cl=1.1-14.8), 700 OO0 OO 4.6(95%
Cl=1.7-13.2) ORODO OO0 OO0 OOOOO
0,0 00odd oodo oboo 0o oo oo
0O OD00OOR)Y 2.361(95% CI=1.11-6.09)0 O
00 000 OO 000 OO0 000 0ooo oo
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0 0000 (Table 7).

0000 000 000 000 0000 00 O
0 0000 0000, 000 000 0000 O
0 00000000 00,0000,00,00
00 00000 0000, 000 0000 O O
00 000 00 0000 00,0000 000
00000 000000 00000 000 000
000 000 O OO(NIOSH, 1997). 0 000
00 00 0O 00 000000 00 00 000
00 000000 000 000 00000 00
000 000 000 00000 OO0 00 000
0 000 000 000 0 000 000 000
000 0 0000 000 O 000 000 00
00 000O(Table 5, 6, 7). 000 0 00000
000 0000 0000 OO0 000 0000 O
000 00000 000 00000 0000 O
0000 000000 0000.

0 00000 00 0000 OO0 000 000
00 000 0000, 00 0000 000 O O
00 0000 00 000 00000 000 00
000.00 0000 000 000 000 00
00 0000 0000 000 OROO 000 10
0 2000 0000 00 OO0 0000 000 O
00 000 OO0 OO0 000 000 OO0
(OR=1.84) 00 00 000 0000 000 O
O(OR=1.46) 000 700 00 0O0OO00 00O
000 000000 000 00 0000 000
OROD 20000 0000 OO0 OO0 0OOO
000 00000 OO0 00000 000 O O
000 00O00O(Table 5, 6, 7). 00 000 O
000 000 00000 0000 000 00 O
0 00000 0000 0 000 000000
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00 000 000 0000 00 0D0oDo0Oo oo
O 0 00 00oobO0o oooo gooooa, O
00 00000 ODO0000O oo oboo oo o
0O 00000 000 000 0obooo o ooo
oooo.

o000 OO0 DOo0o0oD Oooo ooog o
000 00000 0000 0O OO0 ooogo.
Karasek 0000 OO0O0 OO0 OO0 OOO
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