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TEE. B XA =R A TR NUA S B0 R (WMSDs) T30 /6 E N T IRA G R el . A
& HEEE 18 FilEEA L 53 AN AN 884 & T AMERWIGEXTS, RAEE TACHEARER AR (BRIEF) FiF;H
TR FERGIFR (PLIBEL) BAN 5 IE PR A SR A f WMSDs R B AR R TA e E HZE, IR
W REAE (RULA) 3E3EfT WMSDs fGR S HIFAG ., &R BRIEF (RAIE5 R Wk, MRk T fhy/ 503 08 7778 T/ i
JEEB ., FES . B EBAETER A WMSDs faE MK, 52 TR/ (98.11%) FEAE TR FI A7 i WMSDs f& 3 R %
PLIBEL % L, fF7E =6 4~ WMSDs fa F &R TR/ A 18 4 (33.96%) . A 5 MaEHRERR 14 4
(26.42%) . A NMEERENA 16 D (30.19%) . 3 MEEREMNA 54 (9.43%); RULA TFAG dil #0427~ T A
WMSDs fafe G I ~ Ve, Ho, THRTHM/ KA 144D (26.42%) . W37 4 (69.81%) . N 24 (3.78%),
HETRMEAANRES it FIEE IR AR SRS R TR FERE, ERaEsEs, F/p, B
AR ; X1 RULA DAk A5 B8 S 90 i A i () TR/ B, 2003 5 AR BRI R A B T 002 TR 38 45 255 i e A
WMSDs &4 3R,
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Ergonomic hazard assessment of work-related musculoskeletal disorders for
shoemaking workers based on BRIEF, PLIBEL and RULA methods
SHEN Bo ", XU Xu-yan, LIU Pei-fang, WANG Zhong-xu, JIA Ning, CHEN Jian-chao, LIU Zhen-xing, LI Xiao-li, CHEN Feng-qiong
( * Fuzhou Municipal Center for Diseases Control and Prevention, Fuzhou 350004, China)

Abstract: Objective The purpose of the survey is to identify and evaluate the ergonomic hazards of work-related musculo-
skeletal disorders (WMSDs) in shoe production. Methods Eight hundred and eighty-four workers in 53 key positions in 18
shoe-making enterprises were selected as the research objects, BRIEF and PLIBEL were used to identify the location of WMSDs
and the adverse ergonomic hazards during the operation, and the risk level of WMSDs was evaluated by RULA method. Results

BRIEF identification results showed that WMSDs hazard factors at hand/wrist, elbow, neck, shoulder and back were quite
common in all the types of works/posts, of which 52 types of works/posts (98.11%) had WMSDs hazard factors at neck and
right wrist; PLIBEL identified that there were 18 types of works/posts with =6 WMSDs hazard factors (33.96% ), 14 with 5
hazard factors (26.42% ) , 16 with 4 hazard factors (30. 19% ) , and 5 with 3 hazard factors (9. 43% ) ; the WMSDs risk level of
workers in shoemaking industry assessed by RULA was level Il —level IV, of which 14 works/posts were level Il (26.42%),
37 were level Il (69.81%), and 2 were level IV (3.78%), the main score source of RULA was poor posture. Conclusion
The results suggested that there were generally medium and high-risk adverse ergonomic hazards in shoemaking operations, which
were concentrated in necks, hands/wrists, shoulders and lower back. For the posts with extremely high risk evaluated by RULA
method, the comprehensive measures such as reducing or eliminating adverse ergonomic factors must be taken to reduce the inci-
dence of WMSDs.

Keywords: work-related musculoskeletal disorders (WMSDs) ; shoemaking industry; ergonomic load; hazard assessment
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AA LI, FHEEEL T AR R 0 T AR
A WLA B 8% B (work-related musculoskeletal dis-
orders, WMSDs) , fm A #NLZ MHHEE, Fhi. 5
FRAUE T FR R 55 3h % WMSDs &A%
40. 3% ~69. 6% , LM A4 Tl BRI f R G
FEREZ —27 0 KR T2 & 2 530 WMSDs &
AR FEER  H O R P A R TR
16 PR SEAT U 5 He il A& B EAG B SCRROF AN 2 L
HZ R — A SR, Blit, fA0EIFE
XM RGEM T, FiZAT B AHE WMSDs 1
ittt =%,

1 W&EFZE

1.1 A% PEBCRAE . Wriin, WduRE A 4
DAY 18 Zeil Ak, HohRBIAL 4 5K, hE 6 K
INRER K, W T 10624 E M TN s Hh B AR
Fbk | WA 53 A E UL RN/ LY 884 44 i {3 T
I =1 47 HLERAETCAM 55 JULIA) B8 20 40 A0 S0 s A9 T
NAERWFFEXT G AT ST 24 M T 5055 350 B 4 1 o
TRREZE o A il SR I IE R

1.2 Zk BT ZME. E5MHE . HIAEE .
TARTG SR T AR LSRN, 5 884 2 WEEXT G
2153 AR AU 2 (SEG) , LAEAS SEG
WMSDs IR | fhfr e | 32 I A fie 1K Y 3
BRI S A U SOE R TG 3, ekl o B
53 AT RALRY E AL IS B, SR A A
PRAT SR il (9 5 2 MR 884 AR A B FEAR A BRI A5
RIS SIE B . SR R EEES . . B, R
#, TAERAGL, shfEiASE, ERfREsfE B h s
T RV IR 03 0 TSR G 20 . AT LA R A T
SN FAR LG S B, A Ir = 545
BTSSR, RIS 1A 913 3h py S SO i i
2 5 AR,

SR B i 0 56 B TR0 BE AR PR R R A R
(baseline risk identification of ergonomic factors, BRIEF)
FiFa S TR R U2 (method for the identification
of musculoskeletal stress factors which may have injurious
effects, PLIBEL) WiRh 7 2 R ) il ¥ T AAE b i 7
AER AR AL AT BERY TRC A R R B
PHE  (rapid upper limb assessment, RULA) J7 %) T
B WMSDs F2 i i 15 S5 9 0E A 7 2Al
1.2.1 BRIEF 7k ARESE (1) FaiE A
FEG(2) 6 MEIREAIE IR, B, i, BT/
Wi, T8 (EHHNE); (3) FHXF6 AL

A JtE . FRLLIN B RS 4 THHS AR kA7 0
R R HEAFAE R 1 43, 4 Tidghrdtit 4 53,
4 WHEFRATHME =2 4, BIWE WMSDs fEfa Bz,
1.2.2 PLIBEL & Z»5IWg (1) #i, B L
H, (2) N, BrEMF R, (3) &, (4) BB,
(5) T s NEARBIXEL, ¥ & 17 A5 1 TRL
A E R R AN SCIN, A6 5 AR 3% Sh A A 5 3
FErf, PUIASTR] BHAR X T BEAFAE M) TRCEfEF R,
1.2.3 RULA &' BB A A (LB, §
BOFM) M B4l (IR, FEE. B . KRS
FXSASAI AT B XTI ) A A1 B (8 PR 4 LA
FHAUH 7220 BRI 2] A A1 B 43, #RAH0E C
M D, fe)ail il 23K RULA B, # R aE
(1~741) Xlork 4 MERER. 1TH—1~240, JL
FIOAE:, A RIEATEN; T H—3~4 75, KX
W, WAELEF Rk, I 9—5~6 43 BE XU, dE—2
JEAr, Rk VZ—7 4%, e e KU, TRk
. BEEN B EEFAERE RS RNE, &85
FIAFE Y RULA P43, b5 4 T PE A R AR B 6L 1)
THREFER:, TES AR M RENE, Wi
EZAWN 2575 %) VG e il IR X NI
IS FER S5

1.8 JREAEH AT A e R b [ 4
HUC I E BIESE 7 SRAT , (5 ) IR A e e et [ Y
G B 15 B TR R 56, AP A EER . XA
AN RIATRE R, SR ik MR RN
SERT A B A X R, BUSEC A A
Bl & A\, BTSSR, JEREas, A
RSN I, BRI G T a2

2 & R

2.1 AARBHIAL 84 BRI LTS 310 A, L& 574
N, FHAFR (36.654.9) %, VT (5.46+4.52)
i etk ERIT 676 A, M 177 AL mLLE 31
N BHEFYH T8 (5.71+3.58) 4, ¥ 55
(168.51+13.32) cm, “FHIKH (64.16+16.68) kg; &
PR T (8.11+5.17) 48, F¥ B & (157.61+
8.58) cm, “FIKHE (56.59+8.58) kg.

2.2 AT HIEEAEE W T 20D N
Wi, BRI, N T RIS 4 B TY , B T
LA ) e A ek 2 B 0T T L AR, L T
PrEL Gkl U, 5T BWTSE; RET TR UL
PAAGRL, W, B4 T L%, RN T LA
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BRI AR BB — RSN TARS A= A
A ITFIEATR A L RIS MR, VR, i
JEHL, Rg | (%S RA

2.3 IHFEFRFIRA

2.3.1 BRIEF J5i% % 53 ANIEE T R/ s A7 94
TEENHEAT AT, 2 FRALAEAE GRS R R B T Ah/ i 6 LA
HiEbE 2, K524 (98.11%); BEIHBHEL, RS54
(9.43%) , 4 TG 3 N E R LUR B &30 1 i
%, JLTW R A, H 3 A0 3 i AR e
%, WA RERERRNAEERNR,; HUCORREn
], FAAEi%fe s R 2 B T Ah/ i {5 3L AR A FF S 15 5
P T AR AR B PR & 2y TN 200 230
EAE; EfaFERRKRAD, AR AR Y %
JI. #BETRER TN TRy M0, Wk 1,

F 1 BRIEF Jrik il Bl VRl T 202 A5 g 15

- el i Il fEHEHRERMAH (1)
A .

() LA PIE B < E
i 52 1~3 52 0 50 31
Wi (/A7) 52 (43/52) 1~3 52 1 50 50
B (/) 32 (29/32) 0~2 32 0 32 20
B (K4 25 (21/25) 0~2 25 2 25 20
= 23 0~2 23 2 23 16
i 5 0~1 5 2 5 2

W BREENE, FRAGITE, KK, S0UHSE, OGS, ZiH=
450 FIFEH =450 | BRAREL 7 BARRYY S . BEFIBERY B, hE (kg) BERE,
Fit=d.5, HH=9, B=4.5; FHEME (s) EFERZ, F, SHEHTH,
JB 4 A 2105 % (R/min) BENR, FHi=30, H4 5 AHM0E=2,

JUT-FiAG 1 T/ A7 35 47 78 S5 A0 -/ Jgi 355 114
faFERE, IEHE A7 G 3 B R 0 A TR
23 KAV o0 BN 1515 N PO N S | 20 e BN 1
ES L R RAL. RRE, R TE AR )R B G bR
BELOTHL, BOM TR BT RER, 5 AE G
TS O 4 S K VAR SRS [N N E- SN AN
K4 N4, AR ECOR, EAL, WA, #m
IR AR RREE . FTHL, JES N T4 1] B 4T RN R
/3o 2
2.3.2 PLIBEL /¥ 78 5 AR X, %0,
JE A A FE AR R B X A 53 A TR
/RAPIBIFEEA R TACF R N ilfE 46 A~ T/
RIOAFTEA R TR R E; BE 9 A TR/ KA, R
VB 8 A TRl B NLAFAE < J0 AR R SZ £ (1 3 A
| AN = 1FS

MAR TRCEERE A IEER , DAFEAE S
J& (10a) fEMLA TR/ A% (47 4>, 88.67%),
HYOE N mE R T R AE e AR PR (14a)
(46 1>, 86.79%) , i — AAFLESE N B M k2l ik
TAE, BHEMATE (9a) 1Bl (344, 64.15%) .
fffE =6 MaFEHNZNTAmBMA 18 4
(33.96%) , #7J1. #&BHFELRE AL A7 78 1) 5 5 &
Bz, K144 (R2), FES MEFERRNA
144 (26.92%) . f£7E 4 DREFHEHA 16 D
(30.19%) . FEEE3INEERENA S (9.43%)

F2 fEFRHEE =6 TF/RALA A PN ERAL XL F KR A

0 T A ES faE R

(™ W, JE AL T R Wi JEHB TR RIS GRS
b kL 14 9a, 10a lla, 11b, 1le, 11d, 1lg, 14a, 17a, 17b 6 6 6, 9b
Wi %] 14 9a, 10a 1la, 11b, llc, 11d, 1lg, 14a, 17a, 17b 6 6 6, 9b
i ke 14 9a, 10a 1la, 11b, Ilc, 11d, 12, 14a, 17a, 17b 6 6 6, 9b
o N 11 4, 9a 12, 15b, 17b 6 6 4, 6, 9
Ead K4 9 9a, 10a 14a, 17a, 17d 6 6 6, 9c
R WET 7 9a, 10a, 14a l14a, 17a TG X 9¢
Jg K 7 9a, l4a 14a, 17a Jc 6 9c, lla
AR Tl fgz/ 257K 7 9a, l4a 14a. 14b I G 9a
b1 R 7 9a, 10a 14a, 17a 6 v 9a
A Je s 6 9a 14a, 17a X 6 9¢, lla
A I 6 9a, 10a, 14a 14a, 17b X X lig
% ke 6 9a, 10a, 14a 14a, 17a &k pn 9¢
! rh 6 9a, l4a 17a X 6 9a, 9c, lla
Y FTHL 6 9a, 14a l4a, 17a ¥ o 9c
BT R/ 2K 6 9a, l4a 14a, 14b ¥ X 9a
M ER 6 9a, 14a l4a, 17a, 17c I I 9a
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ETRVER ‘
(&) B, HM L L R AR JEHS JHE TR
LT & 6 9a, 10a, 14a 14a, 17a Jc Jc 9a
Eagin) 4L 6 9a, 10a, l4a l4a, 17a ¥ ¥ 9a

TE: A— TR R B S 6— AR RIS R A 90— ¥ & s 4t TAE . a—IR AR,
FRVESIFLENE TR a—RTH; [I—TARMRLS: a—REMRFER2E, b—H AN, o—HMEE, d—RBETFIREZIEN R TAREGEME,
g— /AL 2—FE R YEAE NG IRE RERE S 4—AFTE T INES): a—FRVEARL, b2 & 5 R Rl i s AR

V7—FHIETE BT AR a—H%%, b—HJ1, c—FHAEES, d—Hmalimidf,

2.4 IHFAEERASRRMSE HIENM 53 AT R R

RULA 15843 3~7 43, XTI S h 1T ~ IV

H

y N

B2 14 A TR/ (26.42%) . T 2% 37 4>
(69.81%) . N 241 (3.78%). RULA 184y 4E

HHTESI
B LR R A 1 3 R 3R AN AE T3 42 )
ORI A b 15 R R ST S NI e VA S W
/i RULA 1584 R fa fs 43 9 W3 3.,

R 3 HlEEAEAL T TR a7 RULA 1543 F1fE 6 45 4%

— M SR AL, 10—H1

T/ T HE, TRAEFENZRAANR

e TR R PUE PN A G E B 4HH CoHH D 4 SXLE fe 4%
b kL 20 7 (5~7) 4 (4~4) 8 (6~8) 5 (5~5) 7 (6~7) V (I~V)
%] 18 7 (5~7) 5 (4~6) 7 (6~8) 6 (5~7) 7 (6~7) NV (T-V)

K% 21 7 (5~7) 3 (2~7) 5 (3-~9) 5 (5~7) 5 (4~6) m(m-~1v)

INTE 21 4 (2~5) 4 (2~7) 4 (3~6) 5 (3~7) 5 (3~6) I (m~1)

FT 25 4 (2~8) 3 (2-7) 5 (3~9) 4 (2~8) 6 (3~7) Im(n-m)

Hil K2 22 3 (2~6) 3 (1~5) 4 (3~7) 4 (2~6) 5 (3~6) m(o~1m)

T T 18 4 (2~5) 4 (2~7) 4 (3~5) 5 (3~8) 5 (3~6) I (0~1I)
&ih 20 4 (2~5) 4 (2~7) 4 (3~5) 5 (3~7) 5 (3~6) m(n~m

5 17 3 (3~5) 2 (2~7) 4 (4~6) 3 (3~7) 3 (3~7) 0(I~w)

FEJE 18 4 (1~6) 4 (2~5) 5 (1~7) 4 (3~6) 5 (3~7) m(m~m)

WA 22 3 (3-3) 2 (2~4) 4 (4~4) 3 (3~5) 3 (3~5) I (o~

EEd1i] T4l 25 3 (3~4) 3 (1~6) 4 (4~5) 4 (2~7) 5 (3~6) m (I~1)
F1 25 4 (2~8) 3 (2~7) 5 (3~9) 4 (2~8) 6 (3~7) m(n-m)

5% 24 3 (1~6) 3 (1-7) 4 (1-7) 4 (2~8) 4 (3~7) I (I-~N)

Lk 22 3 (3~5) 2 (2~7) 4 (4~6) 3 (3~7) 3 (3~7) I (I~

i AT 23 3 (1-7) 4 (2~8) 4 (1~8) 5 (3-~9) 5 (3-7) Im(n-m)
PET 21 3 (3~5) 4 (4~6) 4 (4~6) 5 (5~7) 5(5~7) m (Im~1v)

PorE 23 4 (3~5) 4 (3~7) 4 (4~7) 5 (3~8) 6 (3~7) m(m~1v)

i 20 3 (3~4) .5 (2~4) 3 (3~3) 4 (2-~5) 4 (3~5) I (I~

s 21 4 (2~7) 4 (2~7) 5 (3~9) .5 (2~8) 5 (3~7) m(n-m)

JEH 23 3 (3~4) 5 (2~4) 3 (3~3) 4 (2-~5) 5 (3-~7) m(n-m)

IR 22 3 (3~3) 2 (2~4) 4 (4~4) 3 (3~5) 3 (3~5) I (oI~

ik 28 3 (2~7) 5 (2~7) 4 (3~8) 6 (3~8) 6 (3~7) m(n-m)

FT 27 4 (1~6) 3 (1-8) 4 (1-7) 4 (2~9) 5 (3-7) m(n-m)

il 2/ i) 245 7K 32 3 (3~4) 3 (1~4) 4 (4~5) 3 (1~4) 5 (3~5) I (n~v)

Tt i 24 4 (2~5) 3 (2~8) 4.5 (3~6) 4 (3~9) 5 (3~7) m(m~1v)

JEL 18 4 (1~6) 4 (2~7) 4 (1~7) 5 (2~8) 5 (3~7) mom~1m)

JRAS: 10 3 (1~4) 4 (2~6) 3 (1-5) 5 (3~5) 4 (3~5) I (I~

(kS 8 4 (3~5) 3 (2~5) 4 (3~5) 4 (3~6) 4 (3~5) I (I~
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TRFEERES T NEN T & TAELHRH
BEEARR R B VIA S, HFr s Jo A 20 i ek
£, K i AR ] (1) 7 ok 26 A~ R4 T 1R A
H, O TR PR AR R ) WMSDs Tk fE 5 A
R AT HONFAER AL, AR SCR A T 1 B 38 FH Al
FPPAL T

BRIEF HI PLIBEL P Fh iR 5118 3 R 7 E 4 F
225, BAERRE RIBT R R 2 A AR RAR L %
P THAEERNZE, BN MO A5 E
HEEE—2, 5 ENRGERN WMSDs £ & 5B 7 fl &
TR FEASF AL AR IT o, il TSR
FTF/ Wi dR ) WMSDs T80 2 16 3 e b o, L9
K i AR B a2, i3 BRIEF % B ik 77 70 S8 3
FRLE A (] FU R A 17 K U s PLIBEL & 30 = 247
1E “HFERATE (10a) 7, M. HUVE T/ B E A
PEAEME (14a) 7, “HRPEBCRRELME TAE, AR
B (9a) 7 FfaFHEER, PRk 3k SLALE Wy
TR g R A TR A R BCRE 3 A B LA LEBRER 1)
TARCAER ST s, RIS LA = T
THRHEA S, (1) WIER o7 shm R R Tk, &
DU KIS, REBAAERZ N T THRAE,
Vb 2 AR 1 e B RIS T3k 8, W T A
PRFFIRSL SE B TAEAE 55 AN REREST L, (2) B0
[ LEAH B = 3 VARG, KT R/ A SR FH AR Aor
RA, AL HARE S — & B 1 T AR FE &,
S A o B 0 1 TN 2 B 30 i Y A
(3) WKLA = H B, 5580 & B AT 2 4y
SRR — B HORA FEEN BRI B ] 42tk
BENRHE, KR RGO E BRI TR0 it

LS. (1) X T AT HER I, 5598 R 6 Y
TARZFHIE, (2) PRAEAT LUV i RE A T AR

PR AR X S B SR O B, AR IE T A R 1 B
Y (3) PR AKLR &R, il RO TR0 IR
THB/D BORBRSTERF T H AR A R L&A (4)
AR HET AR, AT A T Ml ss

RULA PPAb &5 48R, R L 22 80T My B A A7
TEH RS WMSDs fER: 5590, RULA 4453 K I LA 8
PRI AAS R 32, LIRS R AR 671 far BTk AN BH
&, 5 BRIEF 1 PLIBEL PR 775500 Al 45 SR F AR —
o MIPAGfER SRR, JUHIE R A A i A
/ B BER HUER A A it IR WMSDs &A= XU 4,

TREAEE W K Bk 5 AN VEAE TR, fEE N K Rk
14 A T, & 18R T s b BT I
IS5 AR P 2 T kT R BT 1 T L AR R
TR 906 T EL A2 BT A A — e B A 45 R BT AL
&, frEFadEmeaENE, T, 5. FEM
JBEHS 2RO A LPA i, AT I R o AR i i T
PR BN VR A BT i R AR B
VB 1 i 5 R B AR 2 1) B FE A, X T
ARG it ) B T 4R R A0

AT R, A 7R P KU R )T
e BN E, RE G TRCF ARG AE R AR
TN MARA L BRACSE bR TReE X, LA
il TN WMSDs (&A%,
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