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Abstract This study was performed to determine the complaint rates of musculoskeletal symptoms and its association
with related factors among manufacturing workers. The self-administered questionnaires were given to 856 male with
50 or less employees in manufacturing industries. As a results, complaint rates of work-related musculoskeletal
symptoms of the body sites was 61.2% for shoulders, 55.4% for low back, 55.3% for neck, 38.6%, for legs/feet,
32.2% for hands/wrists/fingers and 26.9% for arms/elbows. In logistic regression analysis of significant factors related
with musculoskeletal symptoms of body sites, neck was related with marital status, subjective health status, smoking,
drinking coffee and occupational stress, shoulders was related with job tenure, shift work, visiting out-patient
department and occupational stress, arms/elbows was related with sleeping time, experience of sick absence and
occupational stress, hands/wrists/fingers was related with age, smoking, drinking coffee, working hour, job position,
job tenure, visiting out-patient department and occupational stress, low back was related with educational level, BMI,
sleeping time, job position, job tenure, visiting out-patient department and occupational stress and legs/feet was related
with marital status, job position, job tenure, history of hospitalization and occupational stress.
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Table 1. Number of complaints of work-related
musculoskeletal symptoms
Number of Musculoskeletal symptoms
complaints Number %
0 154 18.0
134 15.7
2 130 15.2
3 151 17.6
4 92 10.7
5 95 11.1
6 100 11.7
Total 856 100.0
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Table 2. Complaint rates of work-related musculoskeletal symptoms of body sites by manufacturing industry

Unit: Number(%)

Arms/ Hands/ Low Legs/
Variables N Neck Shoulders wrists/ 8
elbows & back feet
ingers
Food products 212 128(60.4) 144(67.9) 72(34.0) 64(30.2) 133(62.7) 87(41.0)
Electronic products 221 137(62.0) 147(66.5) 61(27.6) 90(40.7) 137(62.0) 107(48.4)
Assembly metal products 215 102(47.4) 124(57.7) 55(25.6) 80(37.2) 100(46.5) 73(34.0)
Chemical products 208 89(42.8) 109(52.4) 42(20.2) 42(20.2) 104(50.0) 63(30.3)
P-value 0.000 0.002 0.016 0.000 0.000 0.001
Total 856 456(53.3) 524(61.2) 230(26.9) 276(32.2) 474(55.4) 330(38.6)
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Table 3. Number and rates of work-related musculoskeletal 3.4 MHEYH 2Z=AHA|EE XjzhsAlnp z
symptoms by body sites
HQol
Body sit Musculoskeletal symptoms
ody sies N 7 3.4.1 B(Neck) £9/o| Ziu} B0l
ek s 33 5 P9I A4SY fRE FEUFE, BRTRA
Shoulders 524 61.2 - =
oMM = 29 kst flE Aol B Bl A WEE
Arms/elbows 230 26.9 o mewza ]—04 = ] ] ]:HHH o }\] 53 Q‘L}
= 5 RAS AYg Ak
Hands/wrists/fingers 276 322 = TR o e
Low back 474 55.4 Table 48} 2t} th2 HG4E SAlehA] &2 dRlE =
Legs/feet 330 38.6 doMs 7|EFHY 7]EHE(ORs=7.10, 95% CI=1.6
Total 856 100.0 0~31.38)llA], &= A7 e} 17sde H Y

Table 4. Crude and adjusted odds ratios between work-related musculoskeletal symptoms of neck and risk factors

) Crude Adjusted”
Variables N ORs 95% CI ORs 95% CI

Marital status

Married 518 1.00 - 1.00 -

Unmarried 321 1.13 (0.85-1.50) 0.86 (0.61-1.21)

Divorced/Separated 17 7.10 (1.60-31.38) 8.14 (1.74-37.91)
Subjective health status

Healthy 144 1.00 - 1.00 -

Fair 596 1.78 (1.23-2.58) 2.01 (1.30-3.11)

Unhealthy 116 3.95 (2.34-6.67) 3.09 (1.66-5.75)
Smoking

Current smoker 301 1.00 - 1.00 -

Non-smoker 467 1.48 (1.10-1.98) 111 (0.82-1.63)

Ex-smoker 88 1.74 (1.07-2.82) 2.84 (1.64-4.92)
Regular exercise/sports

Yes 238 1.00 1.00

No 618 1.44 (1.07-1.95) 111 (0.78-1.58)
Drinking coffee (cup/day)

0 126 1.00 - 1.00 -

12 398 1.44 (0.96-2.15) 1.84 (1.18-2.87)

3< 332 0.90 (0.60-1.36) 1.03 (0.66-1.62)
Job position(grade)

<Charge/overlooker 686 1.00 - 1.00 -

Manager < 170 0.59 (0.42-0.83) 0.68 (0.42-1.10)
Job tenure(year)

<1 151 1.00 - 1.00 -

2-4 303 0.68 (0.46-1.02) 0.43 (0.27-0.68)

5-9 213 0.80 (0.52-1.23) 0.56 (0.35-0.90)

10< 189 0.49 (0.32-0.77) 0.32 (0.18-0.58)
Experience of sick absence(/year)

Yes 201 1.00 - 1.00 -

No 655 0.69 (0.50-0.95) 1.02 (0.69-1.51)
Visiting out-patient department(/year)

Yes 448 1.00 - 1.00

No 408 0.57 (0.43-0.75) 0.81 (0.59-1.12)
Sense of satisfaction in job life

Satisfaction 574 1.00 - 1.00 -

Dissatisfaction 282 1.82 (1.36-2.44) 1.15 (0.81-1.64)
Total score of KOSS

Normal group® 657 1.00 - 1.00 -

High risk stress group‘“ 199 2.80 (1.98-3.96) 2.98 (1.99-4.47)

T Adjusted for marital status, subjective health status, smoking, regular exercise/sports, drinking coffee, job position, job tenure, experience of
sick absence, visiting out-patient department, sense of satisfaction in job life, total score of KOSS.
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Table 5. Crude and adjusted odds ratios between work-related musculoskeletal symptoms of shoulders and risk

factors
, Crude Adjusted’
Variables N
ORs 95% CI ORs 95% CI

Age(year)

<29 266 1.00 - 1.00 -

30-39 343 1.14 (0.82-1.60) 139 (0.94-2.07)

40< 247 0.70 (0.49-1.00) 111 (0.70-1.74)
BMI(ke/m’)

<185 42 1.00 - 1.00 -

18.5-24.9 649 1.11 (0.58-2.11) 0.73 (0.36-1.51)

25.0< 165 0.59 (0.28-1.15) 0.50 (0.23-1.11)
Drinking coffee (cup/day)

0 126 1.00 - 1.00 -

1-2 398 0.82 (0.54-1.27) 1.02 (0.64-1.63)

3< 332 0.57 (0.37-0.88) 0.72 (0.45-1.14)
Job position(grade)

<Charge/overlooker 686 1.00 - 1.00 -

Manager < 170 0.63 (0.45-0.89) 0.96 (0.60-1.54)
Job tenure(year)

<1 151 1.00 - 1.00 -

2-4 303 0.86 (0.57-1.29) 0.69 (0.43-1.08)

5-9 213 1.17 (0.75-1.83) 1.09 (0.66-1.79)

10< 189 0.53 (0.34-0.83) 0.48 (0.27-0.87)
Shift work

No 814 1.00 - 1.00 -

Yes 42 0.41 (0.21-0.77) 022 (0.10-0.47)
Experience of sick absence(/year)

Yes 201 1.00 - 1.00 -

No 655 0.71 (0.51-0.99) 0.83 (0.56-1.24)
Visiting out-patient department(/year)

Yes 448 1.00 - 1.00 -

No 408 0.44 (0.33-0.58) 0.53 (0.39-0.73)
Sense of satisfaction in job life

Satisfaction 574 1.00 - 1.00 -

Dissatisfaction 282 1.55 (1.15-2.10) 123 (0.86-1.76)
Total score of KOSS

Normal group® 657 1.00 - 1.00 -

High risk stress groupw‘ 199 1.79 (1.27-2.53) 1.56 (1.04-2.33)

' Adjusted for age, BMI, drinking coffee, job position, job tenure, shift work, experience of sick absence, visiting out-patient department,

sense of satisfaction in job life, total score of KOSS.
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Table 6. Crude and adjusted odds ratios between work-related musculoskeletal symptoms of arms/elbows and risk

factors
) Crude AdjustedY
Variables N
ORs 95% CI ORs 95% CI
Subjective health status
Healthy 144 1.00 - 1.00 -
Fair 596 1.25 (0.81-1.93) 0.83 (0.51-1.35)
Unhealthy 116 191 (1.10-3.30) 0.84 (0.44-1.58)
Smoking
Current smoker 301 1.00 - 1.00 -
Non-smoker 467 122 (0.88-1.69) 1.21 (0.85-1.73)
Ex-smoker 88 0.45 (0.23-1.07) 0.57 (0.28-1.16)
Regular exercise/sports
Yes 238 1.00 - 1.00 -
No 618 1.65 (1.15-2.37) 1.34 (0.89-2.00)
Sleeping time(hour)
Adequate(7-8) 351 1.00 - 1.00 -
Inadequate(<7 or 8<) 505 1.67 (1.21-2.30) 1.70 (1.21-2.41)
Job position(grade)
<Charge/overlooker 686 1.00 - 1.00 -
Manager < 170 0.44 (0.28-0.69) 0.62 (0.38-1.00)
Working hour(/week)
<40 286 1.00 - 1.00 -
40< 570 1.86 (1.32-2.62) 1.30 (0.90-1.89)
Shift work
No 814 1.00 - 1.00 -
Yes 42 2.36 (1.26-4.42) 1.55 (0.79-3.03)
Experience of sick absence(/year)
Yes 201 1.00 - 1.00 -
No 655 0.52 (0.37-0.73) 0.53 (0.35-0.80)
Visiting out-patient department(/year)
Yes 448 1.00 - 1.00 -
No 408 0.62 (0.45-0.84) 0.83 (0.58-1.18)
Total score of KOSS
Normal group® 657 1.00 - 1.00 -
High risk stress group’ 199 227 (1.62-3.18) 1.98 (1.37-2.85)

' Adjusted for subjective health status, smoking, regular exercise/sports, sleeping time, job position, working hour, shift work, experience of sick absence, visiting

out-patient department, total score of KOSS.
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Table 7. Crude and adjusted odds ratios between work-related musculoskeletal symptoms of hands/wrists/fingers and

risk factors

_ Crude Adjusted’
Variables N
ORs 95% CI ORs 95% CI

Age(year)

<29 266 1.00 - 1.00 -

30-39 343 0.68 (0.48-1.27) 0.80 (0.49-1.32)

40< 247 1.20 (0.83-1.72) 325 (1.74-6.07)
Educational level

<High school 391 1.00 - 1.00 -

College < 465 0.58 (0.43-0.78) 0.98 (0.66-1.44)
Marital status

Married 518 1.00 1.00

Unmarried 321 0.94 (0.70-1.26) 0.95 (0.61-1.50)

Divorced/Separated 17 0.00 (0.00-0.00) 0.00 (0.00-0.00)
Subjective health status

Healthy 144 1.00 - 1.00 -

Fair 596 0.80 (0.54-1.18) 0.58 (0.35-1.24)

Unhealthy 166 1.57 (0.95-2.60) 1.12 (0.58-2.16)
Smoking

Current smoker 301 1.00 - 1.00 -

Non-smoker 467 2.15 (1.54-2.99) 1.09 (0.69-1.70)

Ex-smoker 88 224 (1.34-3.72) 4.87 (2.55-9.27)
Alcohol drinking

Yes 638 1.00 - 1.00 -

No 218 1.70 (1.24-2.35) 1.27 (0.85-1.90)
Drinking coffee (cup/day)

0 126 1.00 - 1.00 -

1-2 398 1.80 (1.17-2.79) 2.50 (1.51-4.15)

3< 332 0.70 (0.44-1.12) 0.80 (0.47-1.38)
Job position(grade)

<Charge/overlooker 686 1.00 - 1.00 -

Manager < 170 0.18 (0.10-0.30) 0.08 (0.04-0.18)
Job tenure(year)

<1 151 1.00 - 1.00 -

2-4 303 0.86 (0.58-1.29) 0.72 (0.45-1.17)

59 213 0.51 (0.32-0.79) 0.41 (0.24-0.70)

10< 189 0.37 (0.23-0.60) 0.56 (0.28-1.12)

*Adjustcd for age, educational level, marital status, subjective health status, smoking, alcohol drinking, drinking coffee, job position, job
tenure, working hour, experience of sick absence, visiting out-patient department, total score of KOSS.
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Table 8. Crude and adjusted odds ratios between work-related musculoskeletal symptoms of low back and risk

factors
) Crude AdjustedY
Variables N
ORs 95% CI ORs 95% CI

Educational level

<High school 391 1.00 - 1.00 -

College < 465 1.39 (1.06-1.83) 1.58 (1.16-2.14)
BMI(ke/m’)

<18.5 42 1.00 - 1.00 -

18.5-24.9 649 237 (1.23-4.54) 2.02 (0.99-4.12)

25.0< 165 2.16 (1.07-4.35) 2.71 (1.24-5.90)
Sleeping time(hour)

Adequate(7-8) 351 1.00 - 1.00 -

Inadequate(<7 or 8<) 505 1.84 (1.40-2.43) 1.98 (1.45-2.71)
Drinking coffee (cup/day)

0 126 1.00 - 1.00 -

1-2 398 1.37 (0.58-3.57) 1.88 (0.84-4.51)

3< 332 1.21 (0.80-1.83) 1.47 (0.93-2.32)
Leisure time

Yes 341 1.00 - 1.00 -

No 515 1.33 (0.98-1.76) 1.28 (0.94-1.75)
Job position(grade)

<Charge/overlooker 686 1.00 - 1.00 -

Manager < 170 0.65 (0.47-0.92) 0.61 (0.38-0.98)
Job tenure(year)

<1 151 1.00 - 1.00 -

2-4 303 0.49 (0.29-1.27) 0.64 (0.62-1.55)

5-9 213 0.75 (0.48-1.16) 0.54 (0.33-1.88)

10< 189 0.42 (0.23-0.77) 0.46 (0.26-0.83)
Experience of sick absence(/year)

Yes 201 1.00 - 1.00 -

No 655 0.65 (0.47-0.90) 0.69 (0.46-1.02)
Visiting out-patient department(/year)

Yes 448 1.00 - 1.00 -

No 408 0.48 (0.36-0.63) 0.60 (0.44-0.83)
Total score of KOSS

Normal group§' 657 1.00 - 1.00 -

High risk stress group" 199 1.66 (1.20-2.31) 1.85 (1.29-2.65)

*Adjusted for educational level, BMI, sleeping time, drinking coffee, leisure time, job position, job tenure, experience of sick absence,

visiting out-patient department, total score of KOSS.
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Table 9. Crude and adjusted odds ratios between work-related musculoskeletal symptoms of legs/feet and risk factors

. Crude Adjustcdf
Variables N
ORs 95% CI ORs 95% CI

Marital status

Married 518 1.00 - 1.00 -

Unmarried 321 1.45 (1.09-1.94) 1.13 (0.80-1.59)

Divorced/Separated 17 6.20 (1.99-19.31) 4.89 (1.44-16.57)
Subjective health status

Healthy 144 1.00 - 1.00 -

Fair 596 0.78 (0.54-1.13) 0.78 (0.51-1.21)

Unhealthy 116 1.59 (0.97-2.61) 1.06 (0.58-1.94)
Smoking

Current smoker 301 1.00 - 1.00 -

Non-smoker 467 0.89 (0.66-1.70) 0.92 (0.66-1.29)

Ex-smoker 88 0.63 (0.35-1.24) 0.71 (0.39-1.29)
Regular exercise/sports

Yes 238 1.00 - 1.00 -

No 618 1.41 (1.03-1.93) 1.18 (0.82-1.70)
Sleeping time(hour)

Adequate(7-8) 351 1.00 - 1.00 -

Inadequate(<7 or 8<) 505 139 (1.05-1.85) 132 (0.96-1.82)
Job position(grade)

<Charge/overlooker 686 1.00 - 1.00 -

Manager < 170 0.40 (0.27-0.59) 0.52 (0.31-0.87)
Job tenure(year)

<1 151 1.00 - 1.00 -

2-4 303 0.41 (0.27-0.61) 0.33 (0.21-0.52)

59 213 0.57 (0.37-0.87) 0.52 (0.32-0.83)

10< 189 0.31 (0.20-0.50) 0.51 (0.28-0.92)
Working hour(/week)

<40 286 1.00 - 1.00 -

40< 570 1.62 (1.20-2.19) 127 (0.91-1.79)
Visiting out-patient department(/year)

Yes 448 1.00 - 1.00 -

No 408 0.65 (0.49-0.86) 0.81 (0.58-1.11)
History of hospitalization(/year)

Yes 94 1.00 - 1.00 -

No 762 0.34 (0.22-0.53) 0.44 (0.26-0.72)
Sense of satisfaction in job life

Satisfaction 574 1.00 - 1.00 -

Dissatisfaction 282 1.40 (1.04-1.87) 1.13 (0.79-1.62)
Total score of KOSS

Normal group® 657 1.00 - 1.00 -

High risk stress group’ 199 2.14 (1.55-2.95) 2.13 (1.44-3.15)

*Adjustcd for marital status, subjective health status, smoking, job position, job tenure, working hour, visiting out-patient department, history of

hospitalization, sense of satisfaction in job life, total score of KOSS.
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