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Abstract This study was performed to determine the musculoskeletal symptoms and its association with
sociodemographic and health related characteristics, job-related characteristics and occupational stress among
manufacturing workers. The self-administered questionnaires were given to 856 male workers in randomly
selected 62 work places with 50 or less employees in manufacturing industries during the period from October
Ist, 2011 to November 30th, 2011. Complaint rates of work-related musculoskeletal symptoms was 82%. In
logistic regression analysis, significant factors related with musculoskeletal symptoms were marital status, BMI,
subjective health status, alcohol drinking, job position, job tenure, experience of sick absence and visiting
out-patient department. In conclusion, the study results suggested that the complain rates of work-related
musculoskeletal symptoms of workers in work places of manufacturing industries with 50 or less employees
were higher than workers in a large enterprise or the small and medium enterprises and it was related with
sociodemographic and health related characteristics, job-related characteristics and occupational stress.
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[Table 1] Complaint rates of work-related musculoskeletal symptoms of body sites by sociodemographic characteristics
Unit: Number(%)

Variables N Musculoskeletal Musculoskeletal p-value
symptoms(-) symptoms(+)

Age(year) 0.070
<29 266 48(18.0) 218(82.0)
30-39 343 51(14.9) 292(85.1)
40< 247 55(22.3) 192(77.7)

Educational level 0.122
<High school 391 79(20.2) 312(79.8)
College < 465 75(16.1) 390(83.9)

Marital status 0.003
Married 518 110(21.2) 408(78.8)
Unmarried 321 44(13.7) 277(86.3)
Divorced/Separated 17 0( 0.0) 17(100.0)

BMI(kg/m’) 0.025
<18.5 42 14(33.3) 28(66.7)
18.5-24.9 649 114(17.6) 535(82.4)
25.0< 165 26(15.8) 139(84.2)

Subjective health status 0.000
Healthy 144 40(27.8) 104(72.2)
Fair 596 103(17.3) 493(82.7)
Unhealthy 116 11( 9.5) 105(90.5)
Total 856 154(18.0) 702(82.0)
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[Table 2] Complaint rates of work-related musculoskeletal symptoms of body sites by health-related characteristics

Unit: Number(%)

Musculoskeletal

Variables N Musculoskeletal symptoms(-) symptoms(+) p-value

Smoking 0.665
Current smoker 301 59(19.6) 242(80.4)
Non-smoker 467 80(17.1) 387(82.9)
Ex-smoker 88 15(17.0) 73(83.0)

Alcohol drinking 0.000
Yes 638 132(20.7) 506(79.3)
No 218 22(10.1) 196(89.9)

Regular exercise/sports 0.220
Yes 238 49(20.6) 189(79.4)
No 618 105(17.0) 513(83.0)

Sleeping time(hour) 0.050
Adequate(7-8) 351 74(21.1) 277(78.9)
Inadequate(<7 or 8<) 505 80(15.8) 425(84.2)

Drinking coffee(cup/day) 0.052
0 126 27(21.4) 99(78.6)
1-2 398 58(14.6) 340(85.4)
3< 332 69(20.8) 263(79.2)

Leisure time 0.079
Yes 341 71(20.8) 270(79.2)
No 515 83(16.1) 432(83.9)
Total 856 154(18.0) 702(82.0)
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[Table 3] Complaint rates of work-related musculoskeletal symptoms of body sites by job-related characteristics
Unit: Number(%)

Variables N Musculoskeletal Musculoskeletal p-value
symptoms(-) symptoms(+)
Job position(grade) 0.000
<Charge 686 103(15.0) 583(85.0)
Manager < 170 51(30.0) 119(70.0)
Job tenure(year) 0.000
<1 151 20(13.2) 131(86.8)
2-4 303 63(20.8) 240(79.2)
5-9 213 22(10.3) 191(89.7)
10< 189 49(25.9) 140(74.1)
Working hour(/week) 0.503
<40 286 55(19.2) 231(80.8)
40< 570 99(17.4) 471(82.6)
Shift work 0.314
No 814 144(17.7) 670(82.3)
Yes 42 10(23.8) 32(76.2)
Experience of sick absence(/year) 0.000
Yes 201 16(8.0) 185(92.0)
No 655 138(21.1) 517(78.9)
Visiting out-patient department(/year) 0.000
Yes 448 49(10.9) 399(89.1)
No 408 105(25.7) 303(74.3)
History of hospitalization(/year) 0.011
Yes 94 8( 8.5) 86(91.5)
No 762 146(19.2) 616(80.8)
Sense of satisfaction in job life 0.370
Satisfaction 574 108(18.8) 466(81.2)
Dissatisfaction 282 46(16.3) 236(83.7)
Total 856 154(18.0) 702(82.0)
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[Table 4] Complaint rates of work-related musculoskeletal symptoms of body sites by job stress contents(KOSS)

Unit: Number(%)

Musculoskeletal

Musculoskeletal

Variables N p-value
symptoms(-) symptoms(+)
Total score of KOSS 0.023
Normal group’, 657 129(19.6) 528(80.4)
High risk stress groupﬂ 199 25(12.6) 174(87.4)
Physical environment 0.303
Normal group§, 708 123(17.4) 585(82.6)
High risk stress groupﬂ 148 31(20.9) 117(79.1)
Job demand 0.000
Normal group§, 729 151(20.7) 578(79.3)
High risk stress groupﬂ 127 3(24) 124(97.6)
Insufficient job control 0.000
Normal group§, 694 196(28.2) 498(71.8)
High risk stress groupﬂ 162 26(16.0) 136(84.0)
Interpersonal conflict 0.564
Normal group’, 709 130(18.3) 579(81.7)
High risk stress groupﬂ 147 24(16.3) 123(83.7)
Job insecurity 0.016
Normal group§, 648 152(23.5) 496(76.5)
High risk stress groupﬂ 208 34(16.3) 174(83.7)
Organizational system 0.135
Normal group§, 722 136(18.8) 586(81.2)
High risk stress groupﬂ 134 18(13.4) 116(86.6)
Lack of reward 0.722
Normal group§, 652 119(18.3) 533(81.7)
High risk stress groupﬂ 204 35(17.2) 169(82.8)
Occupational climate 0.012
Normal group§, 748 144(19.3) 604(80.7)
High risk stress groupﬂ 108 10( 9.3) 98(90.7)
Total 856 154(18.0) 702(82.0)

§, T . The score of KOSS was dicotomized into two groups, normal group(Q1, Q2, Q3) and high risk stress group(Q4).
Q1, Q2, Q3, Q4 means lIst quartile, 2nd quartile, 3rd quartile and 4th quartile, respectively.
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[Table 5] Crude and adjusted odds ratios between work-related musculoskeletal symptoms and risk factors

Variablos N Crude Adjusted T
ORs 95% CI ORs 95% CI

Marital status

Married 518 1.00 - 1.00 -

Unmarried 321 1.74 1.18-2.55 1.69 1.06-2.67

Divorced/Separated 17 4.31 0.56-32.88 4.78 0.57-39.97
BMI(kg/nr’)

<18.5 42 1.00 - 1.00 -

18.5-24.9 649 2.34 1.19-4.59 4.48 1.99-10.05

25.0< 165 2.67 1.24-5.75 7.64 3.07-19.00
Subjective health status

Healthy 144 1.00 - 1.00 -

Fair 596 1.84 1.20-2.80 2.06 1.25-3.39

Unhealthy 116 3.67 1.78-7.54 2.36 1.01-5.49
Alcohol drinking

Yes 638 1.00 - 1.00 -

No 218 2.32 1.43-3.75 2.60 1.52-4.45
Sleeping time(hour)

Adequate(7-8) 351 1.00 - 1.00 -

Inadequate(<7 or 8<) 505 1.41 1.00-2.01 1.07 0.71-1.63
Job position(grade)

< Charge/overlooker 686 1.00 - 1.00 -

Manager < 170 0.41 0.27-0.60 0.39 0.22-0.70
Job tenure(year)

<1 151 1.00 - 1.00 -

2-4 303 0.58 0.33-1.00 0.35 0.19-0.67

5-9 213 1.32 0.69-2.52 1.25 0.60-2.58

10< 189 0.43 0.24-0.77 0.70 0.32-1.50
Experience of sick absence(/year)

Yes 201 1.00 - 1.00 -

No 655 0.32 0.18-0.55 0.48 0.25-0.91
Visiting out-patient department(/year)

Yes 448 1.00 - 1.00 -

No 408 0.35 0.24-0.51 0.47 0.30-0.72
History of hospitalization(/year)

Yes 94 1.00 - 1.00 -

No 762 0.39 0.18-0.82 0.65 0.28-1.50
Total score of KOSS

Normal group§, 657 1.00 - 1.00 -

High risk stress groupﬂ 199 1.70 1.07-2.69 1.35 0.80-2.28

TAdjusted for marital status, BMI, subjective health status, alcohol drinking, sleeping time, job position, job tenure,
experience of sick absence, visiting out-patient department, history of hospitalization, total score of KOSS.
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