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Factor s Affecting M usculoskeletal Symptoms of Manufacturing Workers
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This sudy amed to examine the generd characterigtics of
individual workers, psychosocid working environment, and
ergonomic risk factorswhich affect the satus of musculoskeletd
disorders. Self-report was carried out for musculoskeletal
symptoms and ergonomic risks in working environment in 856
production workersin 16 smal to medium sized manufacturing
companies. Musculoskdetd symptoms were examined with a
sandardized questionnaire, and ergonomic risks were evauated
with a quditative self-administered instrument for the tasks
related to musculoskdetd disorders.

Magor findings were as follows. 1) Complaint rate for
musculoskdetd symptoms was higher in feméle, aged, married
workers with longer working hours, less leisurelhobby activity,
longer household working hours and history of disease or
accident. 2) Complaint rate for musculoskeletd symptoms was
sgnificantly higher in workers with dissatisfaction, difficult
tasks, and no self-control at work. 3) Complaint rate for
musculoskeetd symptoms was sgnificantly higher in workers
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involved in tasks with mgjor ergonomic risk factors, and
handling heavy equipment. 4) Explanatory power increased the
model with the musculoskeletal symptoms as dependent
variable and demographic variables, psychosocial working
environment and ergonomic risk factors included, and tota
explanatory power of 18.6% reveded the Sgnificant effect.

Based on the results, we can condude that musculoskdetd
symptoms in manufacturing workers are associated with
individua demographic characteridics, psychosocid working
environment and ergonomic risk factors.

KeyWords:  Musculoskeletd disorders, Symptoms, Upper
limb, Risk factors, Ergonomics
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Table 1. Socio-demographic factors of study subjects
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Sodio-demogrgphicfactars Number (%) Meen(SD)
Gender Mde 747 (873
Femde 109(127)
Age(years <0 32(400) 339(9)
30-39 283(33))
40-49 175(204)
>50 56(6.5)
Work duration (years) <5 483(57.0) 6.6(6.7)
59 150(175)
1014 9B(114)
1519 64(75)
=20 56(65)
Maritd datus Sngle 358(418)
Married 498(582)
Hobby No 403(47.1)
Yes 453(529)
Daily housawork (hours) None 406 (474)
<1 287(335)
1-<2 108(126)
>2 55(64)
Musculoskeletd reated persond disease No 810(94.6)
Yes 46(54)
Musculoskeletdl related accident No 498(582)
Yes 358(418)
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Table 2. Psychosocial factors of study subjects

Psychosocid factors Number (%)
Job stidaction ddfinitdy yes 52(6.J)
probebly yes 290(29.2)
not ure 452 (52.8)
probably not 71(83
definitdy not 31(36)
Jobdemand notadl 37(43
mildy 253(30.1)
moderaely 267(312)
vay 238(278)
extremdy 56(65)
Job contral low 197(230)
medium 374(43.7)
high 285(333)
Table 3. Ergonomic risk factors of study subjects
- Nurmber (%)
Ergonomicrisk factors
No Yes
Neck bendftwisting 686(80.1) 170(199)
Reech above shoulder 779910 77(90)
Extended reaching 602(70.3) 254(9.7)
Repesting samemation dbow or hand 339(39.6) 517(604)
Leaning/flextion of body 705(824) 151(17.6)
Back benditwiding 499(583) 357(41.7)
Prolonged sanding 333(395) 518(605)
Prolonged sitting 734(85.7) 122(14.3)
Kneding/souetting 766(895) 90(105)
Heavy lifting 565(66.0) 201(340)
Pushing/pulling 691(80.7) 165(19.3)
Vibrating tool/equipment use 769(89.9) 87(102)
Number (%)
Toal/equipment weight (kg) <3 519(60.6)
34 158(185)
59 97(1L3)
>10 82(96)
Lifting objectsweight (kg) <5 377(440)
59 223(261)
10-24 186(217)
>05 70(82)
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Table 4. Work-related upper limb symptoms by socio-demographic factors of study subjects 00
No.(%
. . Amy Hend/ Ley .

Sodio-demogrgphicfactors Neck Shoulder éVnrgsg Back Upper limbs

Gender Male 0G4 107(143¢  4864¢  TA96F  9B(129%  TH(100F 160214

Femde 18165  35(321) 18165 202 202 21193 42385

Age(years <0 24700 55(161)  1338*  0B8* 51149  3H102*  68(199*

30:39 1967 40145  20(7)) 2692) 27(95) 2105 6323

40-49 1057 32183  22(126) (7)) 30171 18103 53303

>50 589 142500 11196 8143 10179  16286)  18321)

Work duration (yeers) <S5 UT0) 7148  0(BY*  49100)  T0(143¢  4796) 10005

59 173 25167 960) 15100 151000 17113 3320

10-14 565.1) 21214 14143  17(173 9%92) 15153  31(3L6)

1519 463) 12188  7(109) 7109  10156)  §125 = 2329

>20 472) 120214 7125 6107) 142500 9161  17(304)

Maritdl Satus Sngle 2175 59165  21(59) 2689 48134  HOY 78218

Maried 3162  83167) 45900  6124)  T0(141) 61122  124(249)

Hobby No P79 68169  M4109*  47(1L7)  65(161)  54(134) 10458

Yes 667 74163 249 47104 53117 493 9216

Daily housawork (hours) None 1639 55135  3176)  37Q1¢ 58143 43106 8622

<1 287 50174  1666)  29(101)  RBIL5) 277 70244

1-<2 13120) 2422 15139 (185  19176) 16148  31(287)

>2 473 13(236) 473) 8(145) 8145 15273 15273

Musculoskeletd related No 5568  131(162)  61(75  87(107)  108(133) 86106  187(231)

persondl disesee Yes 3(65) 139 5109 7152 10217 102L7)  15(326)

Musculoskeletd related No BT  TII55)  3BT6)  MBY*  SIILEF  48096) 10307

aoddent Yes 264 65182 2878 501400 60168  48(134) 99277

Tod 5868  142166)  66(77)  94(110) 118138  9B(I1l2)  202(236)

*:p <05, ¥ - test
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Table 5. Work-related upper limb symptoms by psychosocial factors of study subjects

No.(%)
_ Amy Hand/ Ley ,
Psychosodid factors Neck Shoulder Wrig/ Back Upper limbs
Elbow Finger Foot
Job stifaction definitdyyes  1(19* A7.7) 358)* 7.7 2(39) (L9 7(135*
probablyyes 832 25(100) 832 20(80) 26(104) 14(56) 44(176)
not sure 31(69) T4(16.4) 3782 49(108) 60(133) 5119 105232
probably not  11(155) 23(324) 8(11.3) 12(169) 18(254) 16(225) 27(380)
definitdynot ~ 7(226) 16(51.6) 10323 9290 12(387) 11(355) 19(61.3)
Job demand nota dl * 2(54)* * 127)* 2(54) 254y 2(54y*
mildly 727 17(66) 1039 197.4) 22(85) 12(4.7) 36(14.0)
moderady  16(6.0) 44(165) 17(64) 282 29(109) 26(9.7) 59(22.1)
very 26(109) 53(22.3) 27113 37(155) 46(19.3) 37(155) 78(32.8)
edxrendy  Y16.1) 26(46.4) 12(21.4) 15(26.8) 19339 19339 27(48.2)
Job contral low 2588 60(2L 1) 24(84) 3B(126)  52182* 401400 = 82288
medium 080 63(16.8) 34090 44(11.8) 49(131) 42(11.2) 83(235)
high 315 19(96) 84.1) 14(7.1) 17(86) 14(7.1) 32(162)
Totd 53(6.8) 142(16.6) 66(7.7) 91100 18138  W(112  202236)
*1p <05, ¥ - test
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Table 6. Work-related upper limb symptoms by ergonomic risk factors of study subjects

A o] A 22AS) A 232

| 57l = v

No.(%)
Ergonomicrisk factors Nk s ™ e Bk Y perlimts
Elbow Finger Foot
Neck bendfwisting o @4 WUOF  AGBE 6403 8120¢ 69101  137200F
ys 28165 671 26153 76 BN (159 6532
Reechaboveshovider o MBEF 1EIA9F 4963 THI0L  109128F  8A105) 166213
ys 4182 2§XRY 1M1 15195 18234  1418) 36468
Extendedireecting o WEOF 8135 4066  SI@5F 79131 6U(100) 124206
s 210) 6240 26102  3M(146) 154  H4Y 7807
Repeating samemation o WAl 45133 1956¢ 1863 4127 B 618
dlbow or hend yes 485  OI188 491  TE147)  TH(145 6313  14027))
L eeningfflextionof body o 2 10MI55  5071) 709 91129  T009F  15824)
ys 2139 LY 16106 1719 2179 B17Y M)
Back bendwising o 6B2F  69139F 368 51109  4794¢ 5100 9198
ys 00 A4 Q0 41200 7199 46129 103289
Arolonged standing o 2780 68195 2574  5X154¢ 5154 89 T8
yes  3160)  T6147) (9  4A81)  6127) 66127 10808
Arolonged siting o 63 UOASOF 5372  7309F  9A128F  THI06) 161219
s 19156) %) 107 272  2A4197) 18148  4U6)
Kneding/seting o MY I(STF 574 8107)  928F  TAW0LF  169221)
s 1144 2044 9100 1133 22 192L) BB
Heavy lfing o W/ED)  I5)  MEOF 61108  63120F  5K99 124219
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Table 7. Hierarchial multiple regression of related risk factors on work-related musculoskeletal symptom

. Modd | Mood | Modd I
Vaiddes
OR 95%Cl OR 95%Cl OR 95%Cl

Gender(0:Mde, LFemde) 255 158414 228 139375 248 148416
Agelyears) 101 098104 101 098104 101 098104
Work duration(years) 14 10110 104 101107 104 101-108
Maritd gatuq0:Single, LMarried) 091 059139 097 062150 09% 061-151
Hobby(0:Yes, 1:No) 14 073147 09 069142 094 065136
Housework(0:No, 1:Yes) 112 071176 110 069174 100 062162
Musculoskeletd related persond diseass(0:No, 1:Yes) 140 072271 127 064250 123 062247
Musculoskeletd related accident(0:No, 1.Yes) 157 113219 154 110216 159 112225
Job stidfaction(O:High, L:Low) 207 128335 180 109-29%*
Job demand(O:Low, 1:High) 197 137284 180 123263
Job control (O:High, 1:Low) 127 083181 128 083184
Awkward pogiures(0:No, 1:Yes) 233 165330
Repitition(0:No, 1:Yes) 139 09200
Forog(manud materid handling)(O:No, 1:Yes) 110 076158
Satic posture(O:No, 1:Yes) 074  041-133
Vibration(O:No, 1:Yes) 136 079233
Tool/equipment weight(0:<3kg, 1. > 3kg) 132 092189
Lifting objectsweight(0:<10kg, 1: > 10kg) 148 101-216*
X 36.43* 76.62¢ 11303
R 063 129 186
x:p <05
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