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Abstract: [ Objective ] To evaluate the correlation between musculoskeletal disorders (MSDs) and ergonomic load among

* The authors declare they have no actual or

automobile assembly workers. [ Methods ] By using combined cross-sectional and retrospective investigation, work-related
MSDs Quick Exposure Check (QEC) and the Nordic Musculoskeletal Questionnaire were utilized to assess ergonomic load-related
MSDs among automobile assembly workers. The correlation between ergonomic load and MSDs was analyzed by multiple factor
logistic regression analysis. [ Results | There were 1465 valid questionnaires retuned. The monthly prevalence of MSDs in neck,
shoulder, wrist, and lower back/waist were 6.28%(92), 4.98%(73), 6.48%(95), and 9.69%(142), respectively, and the QEC scores of
the four body parts of the positive MSDs group were significantly higher than those of the negative MSDs group (P <0.05). A dose-
effect relationship was found between the prevalence of MSDs and ergonomic load (OR > 1), and increased with higher ergonomics
load level (Pyena< 0.01). The results of logistic regression analysis found that height and smoking were the influencing factors of
MSDs in neck or shoulder. [ Conclusion ] There is a correlation between ergonomic load and MSDs. Height and smoking are risk
factors for MSDs in neck or shoulder.
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Table 1 Evaluation form of ergonomic load level

TAETZE Rk

FYKT R R TR R/

Level W(?jl((q;ace ;ij'lzn Neck Shoulder Wrist Lower back/waist
fik(Low) 1 1 4~6  10~20  10~20 10~20
1 ( Medium ) 4 4 8~10 21~30 21~30 21~30
& (High) 9 9 12~14 31~40 31-~40 31~40
11 ( Very high ) = 16 16~18 41~56 41~46 41~56

1.4 Frzds4)

TARTG— IR A 0, AR s S AR
BB, PRUER TR . I T AT SR A LS
ROH R, RS | 55 R IE 5%

15 %itF 4547

R 5% AR ] EpiData 3.1 848, 234> #r i
SPSS 11.5 840 FH K6 56 H A5 B (A & &R0 45 TG MSDs
B T RE i 5485 22 B 2 logistic [B1H 43 B B AR
[ A7 13550 2 £ g K P RAH 56 PR 2R 5 LR - i 6140
ZIAIIAHOCOE R o K37k IfE @=0.05,

2 #R
2.1 MSDs Z A
1465 45 BT Srb, 30 8 B . TS
T /R A% MSDs FHE £ 35 AR ) IRk Ry
92 A\ (6.28% ). 73 N(4.98% ). 95 N\ (6.48% ). 142 A\
(9.69% ).
2.2 MSDs 8 b Fe [ PLAF 50 34 %69 QEC 514
e 2 ml L, 4 NEB07 5230 MSDs FHYEI/EE T\
QEC /A FIAMELL(P<0.05 ),

&2 MSDsFAMEMPBIEERRAG QECHES (F£5)
Table 2 QEC scores of positive and negative MSDs workers

i MSDs P MSDs BT
Position Positive MSDs  Negative MSDs

B ( Neck )

J& B2 ( Shoulder )

TR ( Wrist )
A5 /WS ( Lower back/waist ) 282+ 0.6

P

14.8£0.2 13.3+0.2 3.225 0.001

37.8+1.2 333+0.6 3.388 0.001
34407 30.9+0.6 3.522 0.000

26.6 +0.4 -2.213 0.027

2.3 IAEH AAe Frk WAk B & 2 MSDs #9 % v
hER3 T W, TAEYEMER AR R RET,
N/ MSDs B 2H QEC 1543 24 55 TR 4H (P <
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0.01); T3 MSDs FH % 2H QEC #5343 (U 1E K 5K [ R
TR N TATEYL(P<0.05 ),
2.4 ITEF G ATKFS MSDs KRR

TR LR AT A ANE U T 5 N, AT
AGEEE  B A R Tr KT B9 A BCA R N IERL,

e . 85 565K T 5 R 60K 2 19 MSDs
SR, S5 ILF 4, 14T L, 4/-FBME MSDs (1Y
PR B T URKCT R B TR, B3R
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Table 3 Comparison of ergonomic load scores of two factors in different body parts

o TAEYTZE(Work pace ) 23K (Strain )
Pﬁ{in MSDs PHE: MSDs [t P MSDs PHE: MSDs B , P
Positive MSDs Negative MSDs Positive MSDs Negative MSDs
HB (Neck ) 33+02 2.9+0.1 1.836 0.067 55+03 5.1+02 0.758 0.449
JA I ( Shoulder ) 3.1+02 2.7+0.1 1.402 0.162 5.0+04 5.0+0.2 0.019 0.985
T ( Wrist) 3302 3.1+0.1 1.161 0.246 59+04 5.0+02 2.085 0.038
T/ ( Lower back/waist ) 3.6+02 2.6+0.1 4.967 0.000 6.4+0.4 46+0.2 5.053 0.000

R4 AEIHFERTTKESFHIMSDs ZEBERREORE

Table 4 Number of MSDs patients with different ergonomic load levels and corresponding OR values

i3 ( Neck )

J& B2 ( Shoulder ) Flig s ( Wrist ) N/ HEES ( Lower back/waist )

24 S . o . . ; . 2 ; . 2 ;
FIAY e mx N ST e N ST VZIN ST
Level Numberof (%) OR  95%CI Numberof (%) OR 95%CI Number of (%) OR 95%CI Number of (%) OR  95%CI
occurrence Prevalence occurrence Prevalence occurrence Prevalence occurrence Prevalence
fieH
. 13 14.13  1.00 1~1 19 26.03 1.00 1~1 25 26.32 1.00 1~1 29 2042 1.00  1~1
Low and medium
IT b 24 26.09 1.35 1.09~1.67 28 38.36 7.81 1.81~33.74 53 55.79 3.22 1.40~7.40 66 46.48  2.15 1.25~3.71
1g]
?ﬁ hich 55 59.78  3.55 1.31~9.62 26 35.62 11.95 1.70~84.11 17 17.89 10.19 1.64~63.27 47 33.10  2.29 1.64~63.27
ery higl
&] K R ) )
L%f,tﬂﬁ x'=22.62, P<0.01 2’=98.32, P<0.01 %'=53.60, P<0.01 x'=11.43, P<0.01
Trend y° test

2.5 LR E B A% 64 logistic =13 57

PAFIHR | JH IS TR F T # / HE 4 30432 MSDs
FRPEREAR A TCAE AR i (A =1, J6=0), FRTR
ST K- FAR DG E e R R B 28 5 (IR L3R 5 ),
logistic [EI 53 AT 45 R W3R 6. 45 R BN, SFRE A M
TARY 52 00 DR 2R % OR (B R/ IMEIR AT B 5 ( OR=2.008 ).,

B TACE G K ( OR=1.596 ), W48 ( OR=1.333 );
JA TR AR Y £ 5 ( OR=1.760 ). W4 ( OR=1.684 ) il
JB B TR AR K- ( OR=1.407 ); T il T 350
TRCF TR (OR=1.702); T 15 /R K TAE
7= K F-(OR=2.075 ). & 7K /K *F-( OR=1.464 ) F1 W 4}
( OR=1.408 ),

&S5 logistic AN TEFHERZRERE

Table 5 Selected factors in logistic regression analysis and assignment

J¥*5(No.) A% (Factors ) W AH ( Assignment )
1 S T2 f1 40 7K ( Ergonomic load level of neck ) =1, H1=2, =3, # =4( Low=1, medium=2, high=3, very high=4 )
2 JE B T2 1745 7K F- ( Ergonomic load level of shoulder ) fik=1, =2, =3, ¥ =4( Low=1, medium=2, high=3, very high=4 )
3 T Tk 67 755 7K5F ( Ergonomic load level of wrist ) =1, =2, ¥ =3, ## =4( Low=1, medium=2, high=3, very high=4 )
4 A /R e E A K Ergonomic load level of lower back/waist ) k=1, H =2, &=3, WE =4(Low=1, medium=2, high=3, very high=4 )
5 TAET K (Work pace level ) k=1, =2, % =3( Low=1, medium=2, high=3)
6 5K 7K - ( Strain level ) k=1, H =2, & =3, ¥ =4(Low=1, medium=2, high=3, very high=4)
7 £ (Age, years ) <20=1,[20, 30)=2, =30=3
8 7 T ( Now job seniority, years ) <l=1,[1,2)=2,[2, 3)=3, =3=4
9 B (Height, em ) <170=1, [ 170, 180)=2, = 180=3
10 W% BMI, kg/m?) <20=1,[20, 24)=2, =24=3
N AR Bion) ki, i o5 vt g e -3, s ivres)
12 R ( Smoking ) B =1, IR =2, 2% =3(No=1, occasionally=2, often=3 )
13 iz 41 ( Sport ) Aur =1, B/R=2, 2R 1K =3( Rarely=1, occasionally=2, at least once a week=3 )
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Table 6 Logistic regression analysis results of MSDs and its related factors

i5ES i ( Neck )

J& % ( Shoulder )

FiH ( Wrist ) T /BB ( Lower back/waist )

Related factors b OR 95%CI b OR

95%CI b OR 95%CI b OR 95%CI

EH N G Y S

Ergonomic load level of neck

JA S T3 S i K . : :

Ergonomic load level of shoulder

TG Tk KA 4 # # # #

Ergonomic load level of wrist

T TR LA AR

Ergonomic load level of lower

0.468 1.596  1.205~2.113 ¢ #

1.407

back/waist

TAEZEKF
Work pace level
EikAKF

Strain level

i

Age

Bz T
Current job seniority
g

Height

LE
BMI

SCAERRRE

Education

WA
Smoking

0.697 2.008  1.285~3.137 0.565 1.760

0.288 1.333  1.017~1.747 0.521 1.684

iz
Sport

# # # # # # #

1.048~1.888 # # # # # #

# 0.532 1.702  1.233~2.348 # # #

0.730 2.075 1.402~3.072

0.381 1.464  1.110~1.930

1.049~2.951 ’ *

1.220~2.324 * & 0.342 1.408 1.115~1.779

[ ]+ RHANWEE #: ERWELHTE, FANLEH P<0.05,
[ Note |*:

3 itig

Nordic AJLIAH-#% AR M2 5 1 A FRIFEAG A
F U BRSO LA B #E B ORE IR, B AR AE
— B W 2w ey, AEATE R H T NN RS 2 1
TR I T HL 1278, QEC J7 i 2 e [ 5% B K2
Robens it 58 HCiff ], X6 LA - 5405 F B DR 26 )
—Bh P | AT RPN T o B R SE R B A
P T AR AR T TP B A e B DR 2 B
YrivAfy, ol B A — st s

MSDs & A EBLEE HE 7R, 1465 44 BRI 4
FER . JE e TR N/ R LA A9 MSDs &
He R 6.28% . 4.98% . 6.48% . 9.69% , 5 TEFH )
Fe K AR ZE 5 Al 21 1Y 1.4 T A1l TN
(4 45 S AH 3 3, MSDs X I 9 T35 1 fif QEC 15
e BN, FER. A B FREA R /R MSDs
FEE A 7530 i TR 4L (P<0.05), X 574200
YEME TN JIT AR A AT B 30 MSDs & A= IRURS: (A A T
B K T o i Fu el -5 AR IR Jip 09 T3k

Variable not entered the model. #: Not applicable for the body part, and P <0.05 means the variable could enter the model.

B K G HAR 2 R — 30 TR 2Rk
PR 2R 2% 5% 15 00 MSDs FH 1 41 453 QEC 15 20 =5 T
FIPEZ, IR 5 AT TN BT DS Y 7T fig 3 3K
MSDs & A KU IV Bl 56

HUER . JE s TR AT /R4 TRk B
IKZ5 4% 55 AR A MSDs 1Y & A 22 [ A7 e 5 W B A
B f KA - SN e R, BB 7R 4R 2 B VR Mk T2 MSDs
1) A 5 R 7 AT 1) T35 B faf KA 6, s KU
A A B g KT3I A R, BV E A e =
KR, X5 ENIMHARIR AR,

MSDs (A N 25 2, AR | B | Blix]
PL TS SCACFREE L WRARAE, Sl ix ey 2 [ R 11
SO, LETT IR X LR R SRV SR R A2 AR 4
Bras A 5Ll I, AR F 2 18 2 logistic 4347 7
P TR T IR s BAE AT T 508 - 45
IR, WARBE 5 A . F5 B AT 1 / B MSDs /19
logistic [A 543 TR HY , &7 W 40 AT RE 520012 3 &R A7
MSDs i & A, X —&5 3 5 H AT g i i 52 45 R —
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