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A Study of the Ergonomic Load Level in the Prevalence of Work-related
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Abstract: Prevalent muscoloskeletal disorders among the plane's fuselage assembly workers in Southwest China are
described and investigated, with the primary goal of assessing the ergonomic level of the the plane's fuselage assembly line.
The worker's recall and the cross sectional observation methods are used in research, as well as the the Nordic Standardized
Questionnaire and Quick Exposure of Check(QEC)tool. And the data are tackled using SPSS19.0, p<<0.05 to judge the
significant differences. 61 workers are interviewed individually. Out of every 10 workers, in the last 12 months, 9 reported
complaints in at least one investigated area in the body. The QEC scores show that the neck part (16.86+1.328) and wrist
part (42.58+4.931) are in very high ergonomic level. The results suggest that preventive measures such as vocational
training, new work techniques, and new work organization with job rotation and active rest and breaks are recommended.
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4, TEWMSDsJ7 T 1 48 1H 0t 52 B 6t 56 A X 24
BABIFNZH . i, 5 E RO g g
AT R(BAUA)AG, HBEA L7607 T2
JnAb O M TAE, HEEERA D EEW
17.8%. fEH® TAE, &M =810 kgl
SCNER, 10BN 20 ke e SONER. I
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BT NS B T 5 3 B B AR Bt A i
TAEF =R, MAeBAkE, NAEH RS
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(a) The limited operation room and the bad lighting effect

(b) FIBCEAIE 2 AR S

(b) Awkward lower limbs’ postures

(c) b5z 3 i sh T HFR BRSNS 0

(c) Effects of the vibrations from the hand tools on the upper limbs

1 MBH#EERE ET ANE RIREER
Fig.1 The mostly observed operation postures in the fuselage structure
assembly line
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AR A R FH R A6 BR UL DA B i 44 17) 4 (Nordic
Musculoskeletal Questionnaire)®, FH & 5% Ky
3, ERA G BT O EAL S R T — K
TH UL WMSDs [ & G DL IR & B3 4% — X —
MYTIR, LAFR AT 77 Ao TN T A, A
R 56 BV 3 78 70 DA IR) R, AR5 R B 1S 1)

o MR R N X RN D Gt
fE: fER, B, RE, A4 LESIRMIEE
PR o I 45 B S 230 5 R e B AR A (BUME, 1
MEH, A, I, F/8B, HoeT/ K0, BT/
R, BROCTI/HDVLAE B RGHIR . R FEIH)K
ANERAER . AEHRX S T TALERAE B A,
REat 2124 H A 5 7R 9, WMSDsFH 4 %
K. WMSDsPH M & SRR I 2 1 TN 94 & 44
XIE 2, F/AH—AREIER . FR. K3 FOER
AR B2

AT 3557 A KPP R B A AR QEC, 2/
Lif1Buckle T- 19984 JF &, HiDavid% T-200341&
T, FFT20054E8E47 7 7840 A 2 bir 4. Ble
S0 0 T A5 28 AR A I NP 8% 67 4 KT P
flio BEBFFN AKQECTEIAT TEMEKK, K
DI EA —EWMESUE, &6 TRETAZEA
LR KPR, QEC Al KA X
R TR A T, B RFE, PR
HEo AL —Le X R R R, Wiksh. T1E
JE /IR AR 225 . A TP R EEPR0 A TN
PEARSE A7 30, KR B AR AL (BT
JEIE . F RN /) TAET 2. Bk AMIRS)
3R 2R 1) Ak g BEAT LSRR B VPR A, 3RS
QEC/MH, JrElls TR ok, WAt
AT R, BN TR I3 W8 A TN ¢
ERRVE R TN B as T AR LGS 3h %
104N [l A A, Ak TN B 7 3 B 0 TARIR I,
L AR . FHQEC/HE I EARHE(FR 1)l T2
AR A R AR R A e 4 B Ak S
K-

F1 FRESEIPE TR R FERTHN

Tab.1 The check form of the ergonomic load levels

S Wz Bw ks S L F i et

fi% 1 1 1 4~6 10~20  10~20  10~20
i 4 4 4 8~10  21~30  21~30  21~30
[ 9 9 9 12~14  31~40  31~40  31~40
W - 16 - 16~18  41~56  41~46  41~56

1.3 HIENFEITHHAE

AR NF HExcel 20108104, 4it2 ¥ fd 1)
SPSS19.0%8 4. Fp<0.05K AW &2 K F. fEA
WRERIE S, BAFEALKR T408E T KA
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Tab.2 The anthropometric characteristics of the samples

ENRABEEESR, p<0.05, Hd, BkAM
WMSDs & A B & &+ 22l

x3 NBSEETANRERRERGREBRGITRE=61)
Tab.3 The prevalence of the WMSDs among the aircraft assembly

A B (%) YL ] s

<30: 45.9%
30~40: 21.3%
40~50: 26.2%
50~59: 6.6%
<170: 47.5%
171~180: 44.3%
=>180: 8.2%

WS Y 34.5(10.3) 20.8~55.6

B i/em 172.2(6.0) 160~193

<70: 57.4
71~80: 24.6
81~90: 11.5
=90: 6.6

A kg 72.6(18.9) 52~94

<40: 4.9%

40~49: 31.1%
50~59: 45.9%
=60: 18.0%

& TH/h 49.6(12.3) 9~70

<1: 9.8%
2~5: 32.8%
6~10: 4.9%
11~15: 11.5%
16~20: 11.5%
>20: 29.5%

AR/ 13.4(11.9) 1~38

2 #R

2.1 WMSDs& 4 1EF5R

E614 BT A7 % d, HIFFIWMSDs
SRR AEN, EdERMNAHRNRERERT
90.2%; it 257K BULAE 8% RSt K AE A F
152.5%. EHBERXT R, S A& H0 0 WA & %
B R AR R 3T~ . L JBORTR B 2 1l LA
HHOERY B2 A REEER, p>0.05, H
2 T A ) 22 MR AS ) 2 T (e LR i B IR R AR R 2

workers %

AL ki12H HEIR
FUHE 74.6 52.5
JA# 54.2 322
Jit 0 28.8 25.4
i 48 322 20.3
7% 59.3 40.7
B 66.1 44.1
KB ST 2.4 23.7
NERANER ST 50.8 37.3
BRI 52.5 30.5

22 ETHRSHITTIEFERIWMSDsE £ 1R

WMEAFT R, EAFEFERE T HP, B,
JA -~ AT B WMSDsTE IS 21240 H W R A 2%
PREEUS WK (p<<0.05). FEA[FIH) TARERR 73 4H
W, JE AR B O WMSDs I & 28 3R B AT 3R % B 5.1
BEMEER(P<0.001), FFFE, BEEAEXTH
WMSDs ] 95 % 5 TAE 4 IR 2 3 A X (p<<0.05)
EAERME, TAEEREIERN T AMWMSDs K
RSN GO R LR T REAEKT
TEERII TN A HEEOORE, 25 TAEX T
NTAERREER B, &5/ DI T NEEE 5 RN R
M TAELES, WX TGN TN, e Rk,
2.3 WMSDsPHEFREQECHE(FHE+1 1 FxR

EE)LE

5 RNTE ETR B TN NWMSDsBH 141
M4 S, T NS4 EROL (M, B, JB/E
B, FB)MQEC/HALE: ., Hr, WMSDsPHMEZA
AR S ERALN N FIQEC/HH, XHEL, LRE
TN, FIUAE(16.8621.33)F1F i H AL (42.58+4.93) I A\
LR A K iy, B (33.73+7.26)F R /i
JB5(36.62+7.56) I A ML T34 S far 7K~ Ay e Forb M
A7 WM S Dis BH 1= 1 B 4 55 . 6y AL T 28 6 g K
EAEFEEMMCHE, p<0.001. i/E K
WM SDs FH 4 1B 168 82 (18 AL 3% 57 g 7K ST ) 34
AR, p>0.05, A& EPRIIMER TN
FEVF, JE RSV E % R k BAUR TAES BT
(1 ANAL T Aaf KA DG, 3k 5 AR AN PR 2 R4t
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Tab.4 Prevalence (%) of MSD symptoms in the last 12 months in age and work experience groups (Participants n=61) %
. Gttty TARE MYy

i <30 30~40 40~50 50~59 )4 <1 2~5 6~10 11~15 16~20 >20 )4
FUHE 73.10 76.90 75.00 75.00 >0.05 80.00 6840  66.70 71.40 71.40 83.30 =0.344
B 69.20 38.50 62.50 50.00 >0.05 80.00 6840  33.30 42.90 42.90 61.10 =0.052
JEEs 65.40 61.50 68.80 75.00 >0.05 80.00 63.20 66.70 57.10 42.90 77.80 =0.004
R/ 53.80 30.80 31.30 50.00 >0.05 60.00  57.90 0.00 28.60 42.90 33.30 =0.009
/NIRRT 6540 3850 31.30 75.00 <0.05 80.00  57.90 3330  28.60 57.10 4440  =0.069
JHIBR S 61.50 30.80 56.30 50.00 >0.05 60.00  57.90  33.30 42.90 57.10 50.00 =0.650
Yoy | 3.80 0.00 0.00 0.00 =0.00 0.00 0.00 33.30 0.00 0.00 0.00 =0.000
A 11.50 7.70 12.50 50.00 =0.001 20.00  10.50 0.00 14.30 14.30 16.70 =0.000
XA 61.50 53.80 56.30 0.00 =0.001 60.00 63.20 0.00 57.10 57.10 50.00 =0.000
FES 0.00 7.70 0.00 0.00 <0.05 0.00 0.00 0.00 0.00 0.00 5.60 =0.015
Eginy 19.20 23.10 25.00 50.00 <0.05 40.00 15.80 0.00 28.60 28.60 27.80 =0.015
R 30.80 23.10 37.50 0.00 <0.05 40.00  31.60 0.00 28.60 14.30 33.30 =0.015
e T 0.00 0.00 0.00 0.00 <0.05 0.00 0.00 0.00 0.00 0.00 5.60 =0.001
AT 30.80 38.50 31.30 75.00 <0.05 20.00  31.60 0.00 42.90 57.10 38.90 =0.001
KT 30.80 23.10 37.50 0.00 <0.05 60.00  36.80 0.00 28.60 14.30 33.30 =0.001

®5 HHFER T AWMSDsFRIEFIBAEHQECHE(FHEIRHEE)
Tab.5 The scores of the QEC level about the positive and negative

MSDs assembly workers (Mean+1SD)

A WMSDsFH WMSDsP 1 P
Ak 16.86+1.33 15.57+3.25 0.011
JA 36.6247.56 36.11+4.71 0.537
T 42.58+4.93 34.2145.20 0.000
JETs 33.73+7.26 29.03+8.27 0.004

2.4 REN. TETHENEKITWMSDsHI ST
mEeHR, 3. TIETZEMERIFANL
R 2 0B 1R 2 14 B AR A QEC 15 43 B 52 i e
L WMSDs FH 4 AT BH M (A M S A HH R . o,
FERBF R T, JHB/ FEMSDsH A5 H 4

QECTH 4 B A7k & 1 2 JE(P=0.001), FMHiH
WMSDsPHYEHQECT 7 fE IR 2 K 25 7 5 Tt &
s TR, P<0.05. fETAENERERE T, F
i H WM SDsFHPE2H 5 B PEZHQECHS 7 B A dE %
FIERMEP<0.001). FEHWMSDsFH M4
QECH 7 TR Z R & B ik T m TPt
H, P<0.05. ERKHNKEBRET, HE/FEMNF
[ WMSDsFH ¥ 20 5 [P 2HQECTH 73 B A 4R &
EMEFMHEP<0.001). FEEHLWMSDsBH A
QECTH/rfE Rk M 2= Z 8 T By T BIVEA,
P<0.05. HFEEM 2, FHHBWMSDsH
QEC/HMHTE3F R 3= & 5 T 5 I 1EQEC/HH &
ANE(P<0.001).

F6 IR, TETEMITIEENIFAN THEEI REWMSDsPEEFBAEQECSH E R B X 1

Tab.6 Comparison of QEC load scores of three factors in different body parts

- PRz TAEY 2 TAEED
WMSDsPH P WMSDsPA P p WMSDsPBH P WMSDs 1 p WMSDsPH WMSDs 1 p
Ak 5.98+2.89 4.57+3.18 0.100 5.21+2.53 4.86+2.38 0.623 10.55+4.48 8.71+4.57 0.161
JA 6.42+2.84 3.85+2.62 0.001 5.44+2.79 4.85+2.15 0.607 11.72+4.02 7.96+4.22 0.000
T 6.52+3.11 4.54+2.6 0.025 6.74+2.53 5.2142.56 0.000 13.29+3.47 8.64+4.16 0.000
JETs 5.78+3.00 5.76+2.91 0.971 5.58+2.49 4.17+2.27 0.010 10.97+4.54 8.66+4.08 0.020
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WELSRER, PLEZERLZ T ANWMSDSE
AR E(90.2%) , ARG BN ™ B (1) BRI A e 1]
. IEHAAE 61 A AN T A, XEI8%IM A
(6 N)fEE £ 124 H BLAR Y H ILAE AT WMSDsfiE
Ko AH4.9%H TN RAH 1A 5 7R X 38 H B
WMSDsHEIR, a2 15685.3% L _E i T AfEL 211
1240 H B, HHA UL 4 A H B R X 4 H B
WMSDsHER . HI L WMSDs¥iE IR 5 5 55 [ [X 35
S FME RN EAE, JB A1 TS5 B2 WMSDSHEAR 1/ &
X3k

5Fabricio 201245 BN G2 T T A
HEATFIWMSDsAER 4 £ RO b, AR B T A
& SR ALWMSDsYER & AE R R &, JLTIA F
Fabriciolil # 25 RIW A, WER2FTR. 51&MmZER
A REK K A&, FabriciolJ I EFEARENS52, 24K
WEFARBOIHIR: . HAERIE, WHHER
s — 8, RISFIAEHE 2 WMSDs Kk 4E R
B X, HRZEEE. BRETAR. FhiMmF
Jif FUL PRI 6 2R G0 3 R A 2R A2 I TR 2 B A A R
BT . FTAE ML B 35 T N WMSDSsHER K4 %
BEMXE, X5 TARTIEEEERERNRLR,
TAEZERE R ERE N T E R EEF, BAKHE
PRI SL TR E . RS IERE AT T 2 LK
B HAR ) TAE L, I AN T TR &40
BTAERS R, TAESEAN, TN FRED
1 FH 3 S350 25 58 BROMH B AT 55 o AR SR A2 B A7 A
[ 14 1) R

M Fabricio il & WMSDs & 2E 15t

O AR WMSDs 4 2E 4500

2 FRIAEMYH KL WMSDs L 4 % 5Fabricio 201241
TR E ARSI L E T AWMSDsE 4 E LR
Fig.2 The comparisons between the WMSDs of present study and

Fabricio’s study pursued at some fuselage company in Brazil in 2010

RV 8 RGO IR 2 R & R — AN R R
AR R I . 1720 kR A B R R (g
), 1/3 A A A A O R R R, 1/3 1

Bl AT 2 LA T e RE ) . g 5L KR 4 ()
WMSDsHERE S T4 Fo EREEERED, AT
BERF THEIRMFES IR, Z£F5E R e
BOYER . 1 e TR TEIRSIREA,  JnjEl T WMSDs
BRI, o TRl O,

A B AR WMSDS i 5k 2B X 38 A R 551,
I EANE50.8% . BEMAC TN AR SR HUAH 8 i 2%
TAE, AT AR EEHN T, S8 T KE R
WRKCTIFRIE Jo Mot B —FE, X P TAE RS
PR AL TAE P R A AR S . fEERE R, 2%
B TN OGRS il ST R K 933.8% B R ESHf f
BT 53.3%, BRCTTE Hhuh L KOR3.4%. Bk
JR R ) TR S i TAE RS e E, %
JE B R OC1T WM S DS (14 JRUSE [ A 4 18 385 Jr R 4k 28 3
IasGhn, B WMSDS ) & A R AR b

— LB R 5T W AL FF B A T WM SDs 13 i 14 5
SIS 2 ) e 2R, I R I R R AR R 4
K, THEEIZEFE R, EFEKMTAREFAA
RN R L T PO R S R M LN T =)
w2 [E YF 2 WMSDs 58 31 A i 3 5 4R
WeZ IR &R, ISR, AEFFE T TAEAE R
5 WMSDs¥ il 14 2 [8] 9% F o E A IR & 5T
o SRR T ATEG USSR E R R B AL ) &
I R G AR NS B 25 M 25 (p=0.001) . BRI AN A g 5% 15
5 WMSDS 85 5 35 M1 9%(p<0.05). 1M b 47
R R HHER A M (p<0.05).

AT RN, HLEEERZ T HIUFFIWMSDs
J2 P A8 E PR HRM AR [ . SRV IR T
FBCABRAR LA B 8% R G5 B . M {E2ER T
AT, e HE B N 2 X T AINAT T B ER M B
KX FAZE M T REEmEE I JoIH 2 7 25w
TAER TS ZAeTAERHAMTAEHL . BRI
LB AR RS A 5 IR R LA B R Gt ) A
WLRE 55 0T B B 2R, e & DA FE i fl
BT LA B TN TARRE

AL TN T LS R 4 T A WMSDsH
A B, FTREUET A TR B — 1S IR,
FEF R & HUFFIWMSDSER H- %A 15 FHE WHE sk .

4 4k

M A VR R 17 26 8 A 2 A T S B R
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WA, WAL AL LT A WMSDs kA4 R F
BEA TWRAW T, [Hm g,

D) MLE R LR BTN BRI 88 5 55 800
RILH) 790.2%.

2) BB B RIALN . WLRE B RSB
B R R BRI BME, BB R RIA74.6%; FLiX
FENEME, m1866.1%: a2 EEMBEE, 4N
59.3%A154.2%.

3) X BRI, A LR R R R T A
F

4) /T NIIJE « RO A SC T (UL B
RGUEIR SR BE MG MJE ST i o1 FE
HERIULIA B 8% R GRS TAEEIREE IS, HMN
VB[R] —4E [ TN R 25 55 FR LA B8 R G

SE k-
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