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— Abstract —

Characterigicsand Odds Ratio of Work Related M usculoskeletal Disorders According to Job
Clasdfication in Small-to-medium-sized Enterprises

Shin-Goo Park, Jong-Y oung L eg”

Department of Occupational & Environmental Medicine, Inha University Hospital,
Department of Occupational & Environmental Medicine, Kyung Pook University Hospital?

Objectives: This study was carried to investigate the prevalence and odds ratio of work relat-
ed musculoskeletal disorders according to the job classification in

small-to-medium-sized enterprises(<300 employee).

Methods: A questionnaire survey was given to 746 workers in 8 workplaces. 501 workers
(67.2%) were finally selected in this study. The workers in the 8 workplaces was divided into 7
jobs. Those were manufacturers(metal), assemblers(appliances), cashiers, packers(cosmetics),
garbage collectors, and VDT workers.

Multiple logistic regression was used to estimate the odds ratios of the muscul oskeletal symp-
toms according to the job classification.

Results: Univariate analysis showed that the significantly related risk factors for muscu-
loskeletal symptoms are as follows; age, marital status, gender, work load change, work dura-
tion, hours worked per day, job demand, decision latitude, type of job.

According to the type of job, the prevalence of musculoskeletal symptoms were 7.7%(clerks),
24.3%(manufacturers), 30.0%(assemblers), 23.0%(cashiers), 30.4%(packers), 11.9%(garbage
collectors), 29.2%(VDT workers).

Multiple logistic regression showed that the following significant odds ratios (reference-
clerks): 7.32(packers), 5.63(assemblers), 5.11(cashiers), 4.79(VDT workers), 3.11(manufactur-
ers).

Conclusion: In small-to-medium-sized enterprises, the job classification was major risk fac-
tor for work related muscul oskeletal disorders. According to the job classification, the odds
ratios of the work related musculoskeletal disorders were different.

Considering the odds ratios, the establishment of a prevention program of work related mus-

<000: 20040 80 260, OOO: 20040 100 20>
Oo0o0d:Od O O (Tel: 032-890-3513) E-mail: oem@inha.ac.kr
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culoskeletal disordersis recommended.

Key Words: Small-to-medium-sized enterprises, Job classification, Work related muscu-

loskeletal disorders

ogood ooo0o oo oo oo, od
oo oooo, oo oo ob, obobo odgd
ogooo, 00 0 00 o0 ooo ooo ooa
0o oooooob o,o0ob0,0o0,0- 00 og-
00 0000 0bob oo oooo ooo g
0o@oo, 2003). OOO0O O0OO OoOoOOd
oo, 0,000b0, o000 bobOob obooo
oooo ooo Doboooobo, boooooao
00000 ooduo oooo oa.

000 00 oo oobo ooo 199810 OO
0 0 0000 oooo obo oboboo ooo
6490 O0O0O0O((OSHA, 2000), 00000 OO
0 200000 OO OOO ODOOg 5,5761 O
0000 ooood 1,598100 28.7%] OO0
0o@oo 2001), 200200 OOOO DODOOO
goooo 1,827000 OO O0O0O OOOO
33.79%] 0O00O00@O0O, 2002), 200300 O
oo 0ooo booooboo oouoo, oboo
o0 oobO oobo bobo oooo od 4,532
00000 00D 0ObO0O0 49.6%]1 0O0O0O0O,
0000 148.1% 00000O@DOO, 2003).

0000 0bdbO 000 OO oooo ooo
Ud 00O oobobdo bobOo ougboo o
oo oo.db oodb oo ooboooo
odooo oooo, oobobo obooobo oo, 0o
g od, b0 bbb 0b0db oobo oo
00 ooo oooo oboo oo oooo oo.

000 00 OO0 bobo oo boo 890 O
oooo@oo o, 19890 DOoo oo ooo
0O ooo eoubbbD boodo. oo ooda
VDT (visual display termina)d0 0 0@ OO0 O,
1995; 00O O, 1998; OO O, 1996), OO0

0 00O0O0@OoO0 O, 1995), 000 000(@O
0 0,1999; OO0 O ,1999; 00O O, 2001;
000 0,2001; 000 O, 2001), 0000 OO
(@00 o0, 1997), 0000@O0 O, 1999),
000 00O0(@OO0 O, 1997; 000 O, 2003;
0ooo O, 2003), 00O000O0O(@OO O,
1998), 00O OOO(@OO O, 1999; OO0 O,
2000), 0O0OOO(@OO, 2000), OOOO OO
0(@OO0 O, 2000), 000O0(@OO O, 2001)
00 000 00, 000000 00000 00
000000 000 90%00(@O00 O, 1996) O
00 30%00(@C00 O, 1995; 000 O, 1997)
000000 00,000000000000
0000 000 8.9%Q00 O, 1998) 000
44.1%Q00 0, 1996)00 0000 00. 00
0 00000 000 000 0000 0000 O
0 00000 0000000 000 00000
00000 0000 000 000 0000. 00
0,0000 0000 00000 OO0 000 O
0000 0000 000,00 000 000 O
0000O0. 000 00000 OO0 00000 O
00,00 00000 000000000 OO0
0 0000,00 00000 000 0000 O
00 0000 0 OO0 0000.0000 000
000 000 0000 000 000000 00
000 00 0 00 0000 0000 00 00
000 00O0(@O0, 2000), 000 00 00O
0 0000 00 00 000 000 0000 O
00 000 000 00 00000 00000 O
00000 0000.

0000000000 1999 00000 000
0 0000 OO0 000 000 000 00(@O
0 0, 200200 00000 00 0000000
00 0000 000 0000 50 00(4.4%), 5
0 00 500 00(38.0%), 500 00 3000 OO

423



0ooo0oo0oon0 0 160 0O 40 20040

(22.2%), 3000 OO 1,0000 00O (12.2%),
1,000 00(23.2%) 000 3000 OO0 0OOO00
00000 OO0 000 0000 00, 00000
0 00000 00000 000 00000 O O
0 000 00000, 3000 000 00000 O
0 000 000 00 0000.00 0000 300
0 000 00000 0000 00000 000
00 0000 0000 0000, 000 0000
0000, 0000 00000 00, 0000 OO0
0000 00 00 0000 000 00000 O
0.000,000 00 0000 0000, 000
0 000 000 000 00 000 000 O00.

gg g od

1. 0000

00000 000 3000 000 0000 000
00000 000 00000000 20(1830),
0000 0000 10(900), 0000 20(336
0), 000 0000 20(13M), 000000 1
0(@600)0 000 000 0000 20040 100
0 2000 3000 3000 000000, 0000
0000 000 000 000 0000 0000,
0D0000 000 0000 000000 000.

0000 00 000 7460 O 61610 OO0
0000,00 000000000000, 00
00, 0000 OO0 000 9500 000000
0000, 00 000 0O 00 0000 00 OO0
0 110, 00 0000 00000 000 000
0, 0000 00,00 OO0 00 0000 OO0
000 900 0000, 07461 O 5010 (67.2%)
000000000 0o00.

800 0000 00 0000 000 000 O
00 OO0 0000 000 0000 00 000
0,0000 000 400 00 000 00O O
0 0000 vDTOOOO, 400 00 000 OO
0 000000 0000 0000 000000.

00000000 1) 0000(031), 2) 00
000O00(04)), 3) 0000 00O(G0), 4)
00 0O(e10), 5) 000(@6I), 6) 00000
00(@420), 7) VDTOO(720) 00000 000

424

00 (Fig. 1).

2. 0000

1) 0O o0o

oo 0 40000 OO0 Oobobo ooobd
ooooo. o0, o000 ooo oo, oo, oo
00,0000, 0000, 0000, oooooo,
oo0o0 000 oooog, oo, ooooooo
Karasek(1979)0 OO OO0O * job strain
model00 OO0 OO0ODOO 50000 ODOOO
0 oo0oon0O 0O 140 DOODO oOoOoo, o
O,00000 00 000 OoDooo oo, oo
O,0000@000,0000)000 0000
0.000,00,000000000000CO
0000000 OD0oOODOooOO oooo ooo
0 KOSHA CODE(H-30-2003)0' O0O0OO OO
oo0’'0 ooOobo ooooo, 000 oo oo
0O 00000 DOOooo ooooo.

2) 00 OO

0O 0000 ooooog

0000 OoOOo0 OO OO0 National
Institute for Occupational Safety and
Health(NIOSH) O00O0O‘ 100 OO OO0 O
oooo, 00 1000 000 100 1000 oo
O 00000000 oo@o oooo)o oo
000 ooooooooot oooo oooooo
O OO 0O 0OO0O0OO0OO OoOoo’ KOSHA
CODE(H-28-2002) 0O0OO OOO.

O oOooopoo oo

Karasek(1979)00 OO OODO°‘ job strain
modelD 000 O0OODO OO0OODO OODOOO.
00000 50000 ODO0oOoo euoono O 14
0 000 00 00 000 oo'@o)yoo: oo
O000'(0)d Likert 40 OODO OOOO OOO
00, Karasekd (1990y OO OO0OOOO OO
000000 D00000 Doooo.ooooo
000 00 000 ooo oo ooo oo oo
0O 000 0000, 00000 Ooo 0o oo
0 0000000000 ooo oo, 0oo o
0 0000 oooooog.



000 0O- 00 0000 00000 000 00 0000 00 000 000

g ooobb boaob ug.obob oooooo bobooo boog,
goog oboobo ooo oboob oo 0o b0 ooo bob boobob 000 ooo oo
00 (case definition)D 0 OO0O0O0 OO0OO OO 0 obdo o000 Oob oob.oob oooo
g oo oooobo obob obo bob oo o ugb o0 ooooo bbobooo ob ooo oo
gooo. 00O 0ObOoo ooboo oo swiiter OO0 OOOOO, 000 OO0 OO OO0 OO
0001y 0000 O0ODOOOD 0O oOoo ob oooooob booo oogogg.
gboob ooboob oo bobo bob bood

‘ Criteria document for evaluating the work- 3.00 00
relatedness of upper-extremity musculoskele-
tal disorders’d OO0O0O, 1100 00O OO O god 0ObOOo OO Oboobo SPSSWIN

gooo oooo. o o000 oo bbbo oo (Version10.) O0O0O0O O0OOOO. O0OOOO
U oboil1mn ooo bobobobb bo oogd oo oo, booo oo, boboboobobb, 0oog

Study population
(N=746)
‘ Questionnaire survey ‘ % ‘ Exclude (N=245) ‘
Blue collar ‘ ‘ White collar ‘
| VDT worktime= 4hrs |
| \ [no | yes
manufact- ) garbage VDT
assembler cashier packer clerk
urer collector worker
(N=50) (N=61) (N=69) (N=103)
(N=104) (N=42) (N=72)

KOSHA criteria
symptom

Criteria by
Sluiter

*WMSDs: Work related Musculoskeletal Disorders
Fig 1. Frame of study design.
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0000 0000 0000 00000 000
00(26%), 00000 30000(28%)0 400
(22.9%) 0, 0000000 0O0O0(27.6%)0
0000 0OO0O(Table 1). 0000 000 5010
0 0000 0000 1097(21.8%)y 00 .

2. 0000 0OoODO ooobo bOoo
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Table 1. Genera characteristics of subjects and musculoskeletal symptoms

Muscul oskel etal Muscul oskel etal
Item symptoms (-) symptoms (+) p-value
N (%) N (%)

Sex male 227 (81.7) 51 (18.3) 0.039
female 165 (74.0) 58 (26.0)

Age <30 121 (72.0) 47 (28.0) 0.062
30-39 144 (82.8) 30(17.2)
40-49 81 (77.1) 24.(22.9
> 50 45 (84.9) 8(15.1)

Marrital status married 241 (81.1) 56 (18.9) 0.025
non-married 131 (72.4) 50 (27.6)

BMI <20.0 60 (78.9) 16 (21.1) 0.768
20.0-24.9 235 (77.6) 68 (22.4)
> 25.0 69 (81.2) 16 (18.8)

Drinking none 155 (78.3) 43 (21.7) 0.626
2-3/month 118 (79.2) 31(20.8)
1-2/week 87 (79.1) 23(20.9)
> 3/week 25 (69.4) 11 (30.6)

Smoking non-smoker 219 (77.7) 63 (22.3) 0.412
ex-smoker 24 (70.6) 10 (29.4)
current smoker 137 (80.6) 33(19.4)

Exercise yes 62 (80.5) 15 (19.5) 0.599
no 330 (77.8) 94 (22.2)
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0000 00(5.5%), 00000 5000 900
00(30.9%), 00 00000 8sJO00OO0 OO
(32.9%), 0000 000 00(30.1%)Y 0 OO0
0 000 00 00O (Table 2).

3. 0000000 booo oog
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0 000 0000 (Table 3).

4.000 0000 00O

0000 00000 0000 00O0(@7.7%)0
00 000,000 000(30.4%) 00000
00(30.0%) 00000 OO0 OO0 0000 OO0
00000 000 000 00000 (Table 4).

5,000 00 0000 o0oboobo

goooooo bbob ooo obo oood
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Table 2. Work-related characteristics of subjects and muscul oskeltal symptoms

Muscul oskel etal Muscul oskeletal
Item symptoms (-) symptoms(+) p-value
N(%) N(%)
Shift work no 243 (77.9) 69 (22.1) 0.460
yes 94 (74.6) 32(25.4)
Extrawork no 89 (85.6) 15 (14.4) 0.020
yes 234 (74.5) 80 (25.5)
Work duration <1 59 (83.1) 12 (16.9) 0.080
(year) 1-4 196 (79.4) 51 (20.6)
5-9 65 (69.1) 29 (30.9)
> 10 55 (83.3) 11 (16.7)
Worktime a day <8 283 (79.7) 72 (20.3) 0.015
(hours) >8 53(67.1) 26 (32.9)
Work load not changed 219 (82.6) 46 (17.4) 0.006
change decreased 31(81.6) 7(18.4)
increased 121 (69.9) 52 (30.1)
Table 3. Job stress and musculoskeletal symptoms
Muscul oskel etal Muscul oskel etal
Job stress symptoms (-) symptoms (+) p-value
Mean (SE) Mean (SE)
Job demand 31.6 (0.37) 34.3(0.62) 0.001
Decision latitude 54.3 (0.80) 489 (1.12) 0.001

427



ooo0oooonD D 160 0O 40 20040

oo@uoooo, oooo, oo ogoo), o
ooobo@ooobo, obooo)o oo oo
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73200000000 00000 (Table 5).

O 0o O

6. 000 00 0O0ODOO bOOD OOoO

00 OO0 Ooobooo bbbo ooo oo,
O/000, 00/00000 D00 ooo oo o
O0.000D00O vbTOdO(20.8%) , O/000O

Table 4. Job classification and Muscul oskeletal symptoms

000 000 000(0.1%), 00/00000
0 0000 000(6.0%)y 00 00 0000
00 000 (Table 6).

7.000 00O ODODOD 000 bo OO oo
oo oooo

00000 00 OO0 0000 000 ooo o
000 0000000 0000 oo ooo(rade
ating neck complaint), 0000000, OO0
0O 000,000 000 Ooooooo ooo
00000 0O00d(tenosynovitis in the fore-
arm-wrist) , 000000 O00O0O0O OO OO0
(radiating neck complaint), VDT 000000
0O 0O00O0 OO0 000 (radiating neck com-
plaint) 0O00O0O 0OCOO0O(tenosynovitis in

Muscul oskel etal Muscul oskel etal
Job classification symptoms (-) symptoms (+) p-value
N (%) N (%)

Clerk 96 (92.3) 8( 7.7

Manufacturer(metal) 78 (75.7) 25 (24.3)

Assembler(appliances) 35(70.0) 15 (30.0)

Cashier 47 (77.0) 14 (23.0) 0.001
Packer(cosmetics) 48 (69.6) 21 (30.4)

Garbage collector 37(88.1) 5(11.9)

VDT worker 51 (70.8) 21 (29.2)

Table 5. Odds ratio of musculoskeletal symptoms according to job classification

Job classification Odds ratio* 95% Confidence interval
Clerk 1 -
Manufacturer (metal) 311 1.066-9.068
Assembler (appliances) 5.63 1.692-18.752
Cashier 511 1.196-21.859
Packer (cosmetics) 7.32 1.938-27.676
Garbage collector 1.87 0.255-13.789
VDT worker 4.79 1.544-14.840

*adjusted by age, marital status, sex, work load change, work duration, work time a day, job demand, decision lati-

tude
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the forearm-wrist) OO OO0 OO OO0

(Table 7).
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Table 6. Muscul oskeletal symptoms and Body region according to job classification

Body

Job region Neck Shoulder** Back  Arm/elbow* Wrist/finger**  Knee Leg/foot
0, 0, 0, 0 0, 0 0,
dlassification N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Clerk (N=103) 3( 29 4( 3.8) 4(38 1(10 1( 1.0) 1( 1.0 1(1.0)
Manufacturer (metal)
9( 8.7) 8(78) 14(136) 4( 39 8( 7.8) 7(6.8) 4(3.9)
(N=104)
Assembler (appliances)
(N=50) 5(10.0) 6 (12.0) 7(140) 3( 6.0 8(16.0) 6 (12.0) 2(4.0)
Cashier (N=61) 4( 6.6) 9(14.8) 6(98) 1(16) 3(4.9) 5( 8.2 4 (6.6)
Packer ((‘;Ofg:)t'cs) 6(87) 12(174) 4(58 7(10.1) 10(145) 5(72) 6(87)
Garbage collector
(N=42) 1( 24) 3(71 1(24) 2(498 1( 24) 3(71 2(4.8)
VDT worker
(N=72) 7(9.7) 15(20.8) 6(83) 1(14 8(11.1) 4( 5.6) 4(5.6)
*p<0.05, **p<0.01 by Chi-square test
Table 7. Frequency of upper extremity musculoskeletal diseases by case definition
i bs a b c d f g i
Job classification
Clerk (N=103) 2 1 1 1
Manufacturer (metal) 4 3 5 6 1
(N=104)
Assembler (appliances) 3 5 5 1 5
(N=50)
Cashier (N=61) 3 2 1 2
Packer (cosmetics) 3 3 5 8 1
(N=69)
Garbage collector 1 1 1 1
(N=42)
VDT worker 5 5 5 1
(N=72)
Ds: disease
a radiating neck complaints  b: rotator cuff syndrome  c: epicondylitis  d: cubital tunnel syndrome

e: radial tunnel syndrome
h: carpal tunnel syndrome

f: tenosynovitis in the forearm-wrist
I: Guyon’ s canal syndrome

g: De Quevarian’ s disease
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