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Abstract:

[ Objective ] To investigate the incidence and risk factors of work-related musculoskeletal disorders (WMSDs) among workers in a

shipyard.

[ Methods ] A cross-sectional epidemiological survey was conducted using a revised musculoskeletal disorders questionnaire to
investigate the incidence, ergonomic load, and psychosocial factors of musculoskeletal disorders in the past year among workers in a

shipyard in China. Chi-square test and logistic regression models were used to analyze the risk factors of WMSDs.

[ Results ] A total of 830 questionnaires were distributed, and 809 valid questionnaires were returned with a valid response rate

TR BHE I E (45 - 2014BAT12B03) 5 MK FARBHEREESIH (45« 81172643 ) 5 H G B i A D B T A= 5 e
BEPEITHRD (552 AR PP 5 R IR A bRl a2 5 H (435« 131031109000150003 )

BT (1983—), 2, Wi, RIBFFE 6L 5 MFFE 1) - Bk A | T4 5 E-mail : jianing@niohp.chinacde.cn

FEJH, E-mail : wangzhognxu2003@163.com

1. s TS 4 ol Ho o BRI A= 5 i i BT RO B 40 5 TS, JEaT 100050 5 2. K34 Hhat i 45 TREA PR Rl 3 i
BB, T K 116113 5 3 K i a4 - B BRI B DA BT, 7 Ki% 116011



- 378 - www.jeom.org I HIOY EE2 (] Environ Occup Med ) 2018, 35(5)

of 97.5%. The incidence rates of WMSDs in different body parts were 12.29%-39.4%. The top four WMSDs incidence rates by body
parts were low back (39.4%), neck (31.3%), wrist (26.8%), and shoulder (26.3%). The incidence rates of WMSDs in low back, neck,
wrist, knee, and ankle/foot were different among different types of work (P <0.05). Multivariate logistic regression analysis results
showed that stooping and turning round simultaneously was a risk factor for WMSDs in low back and shoulder (OR=1.53, 1.68);
wrist bent for a long time was a risk factor for WMSDs in wrist (OR=1.62); height was a risk factor for WMSDs in low back (OR=1.03);
working overtime frequently was a risk factor for WMSDs in low back and wrist (OR=1.62, 1.55); subjective comfortable working posture
was a protective factor for WMSDs in low back, neck, wrist, and shoulder (OR=0.68, 0.52, 0.62, 0.54); controlling work progress
independently was a protective factor for WMSDs in wrist (OR=0.67); fast work pace was a risk factor for WMSDs in neck, wrist, and
shoulder (OR=1.60, 1.66, 1.60); concerns from supervisors was a protective factor for WMSDs in neck and shoulder (OR=0.67, 0.69).

[ Conclusion ] The incidence rate of WMSDs in shipbuilding industry is at a high level. Therefore, it is urgent to formulate

relevant policies and measures considering occupational, individual, and psychosocial factors of WMSDs to reduce the adverse

health effects.
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Table 1 The annual incidence rates of WMSDs in different body parts among shipbuilding workers of different types of work
y B JH R A T S TS Jh 55 35 B/
LA N Neck Shoulder Upper back Low back Elbow Wrist Leg Knee Ankle
Type of work Number
n % n % n % n % n % n % n % n % n %
JET.( Welder ) 282 92 32.6 74 26.2 39 13.8 106 37.6 35 12.4 75 26.6 46 16.3 67 238 32 11.3

FTHE T ( Polisher ) 143 28 19.6 30 21.0 13 9.1 35
BEWE T (Assembler) 124 37 298 25 202 2 177 52

24.5 14 9.8 32 224 19 133 17 11.9 7 49
419 15 12.1 34 274 19 153 27 218 20 16.1

A T.( Plumber ) 104 32 308 30 288 10 9.6 60 577 10 9.6 19 183 18 17.3 19 183 24 231
)T ( Riveter ) 78 25 32.1 24 308 17 21.8 28 359 12 15.4 21 269 13 16.7 20 25.6 18 23.1
7H1¥% T ( Painter ) 54 25 463 21 38.9 13 24.1 26 481 8 14.8 26 482 14 259 22 40.7 8 14.8
HAth ( Other )* 24 14 583 9 37.5 7 292 12 50.0 5 20.8 10 41.7 9 375 5 208 7 29.2
&7t (Total ) 809 253 31.3 213 26.3 121 15.0 319 39.4 99 12.2 217 26.8 138 17.1 177 219 116 14.3
Va — 23.34 11.61 17.45 31.89 4.18 20.55 11.92 21.63 28.38

P — 0.001 0.071 0.080 0.000 0.653 0.002 0.064 0.001 0.000

[ ]+ @FEZERFK BPEIBATA,

[ Note | : It includes 13 types of work, such as safety officer, monitor, and electric furnace worker.
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Table 2 Single factor analysis for WMSDs in different body parts among shipbuilding workers
536 ( Low back ) i3 ( Neck ) Fi ( Wrist ) JF 78 ( Shoulder )
T H *( Ttem ) n
n OR(95%CI ) n OR(95%CI ) n OR(95%CI ) n OR(95%CI )
B Height, cm )
<170 197 70 1.00 52 1.00 48 1.00 44 1.00
170~ 339 130 1.13(0.78~1.63) 108 1.30(0.88~1.92) 93 1.18(0.78~1.76 ) 90  1.26(0.83~1.90)
175~ 273 119 1.40(0.96~2.05) 93 1.44(0.96~2.16 ) 76 1.20(0.79~1.82) 79 1.42(0.93~2.17)
T4 ( Career length, years )
<5 313 108  1.00 85 1.00 95  1.00 79  1.00
5~ 466 194 1.35(1.01~1.82)" 155 1.34(0.98~1.83) 114 0.74(0.54~1.02) 124 1.07(0.77~1.49)
15~ 30 17 2.48(1.16~5.30)" 13 2.05(0.96~4.40 ) 8  0.83(0.36~1.94) 10 1.48(0.67~3.30)
2 A ( Smoking ) 424 166 0.98(0.74~1.29) 140 1.19( 0.88~1.60 ) 109 0.89(0.65~1.21) 113 1.04(0.76~1.42)
2 L
i ﬁé&kﬁ\ . 490 198 1.11(0.83~1.48) 158 1.12( 0.83~1.52) 132 1.02(0.74~1.40) 125 0.90(0.65~1.24)
Physical exercise
B AR
szl 709 288 1.52(0.97~2.39) 224 1.13(0.71~1.79) * * 192 1.40(0.84~2.32)
Back bend
2
- kil 682 282 1.72(1.14~2.59 )* 227 1.94(1.22~3.06 )" * " 191 1.86(1.14~3.03 )"
Turn around frequently
725 ]
ST . 565 245 1.76(1.28~2.42)" 198 1.85(1.31~2.62)" * * 169 1.94(1.34~2.82)"
Stoop and turn round simultaneously
= o :
ERELF zgﬁﬁi 517 218 1.38(1.02~1.86 )" 189 2.05(1.48~2.86 )" * * 155 1.73(1.23~2.44)"
Repeat the same action on the back
1 ] — %S
Hg)rﬁ;ﬁﬁ:ﬁ L . 385 177 1.69(1.27~2.25)" 148 1.90( 1.40~2.56 )" * * 116 1.45(1.06~1.99)*
Keep back in the same position
i 4[] — 4
IJ%B{%}T@ 54 . 351 164  1.71(1.29~2.28 )" 134 1.75(1.30~2.38 )" * * 109 1.53(1.12~2.10)*
Keep neck in the same position
SIS 438 ' ' ' ’ 143 195(141-260)" !
Wrist bent for a long time
%ij . 291 122 1.18(0.88~1.58) 100 1.25(0.92~1.70 ) 82  1.11(0.81~1.54) 93 1.56(1.13~2.15)*
Vibration
T A AT
ISULTﬁ:%% AFiE . 236 73 0.60(0.43~0.82)" 43 0.39(0.27~0.56 )" 44 0.53(0.37~0.77 )" 42 0.51(0.35~0.74 )"
Subjective comfortable working posture
RS
J_ﬂ: B 371 146 0.99(0.75~1.32) 101 0.70( 0.52~0.95 )* 87  0.73(0.53~1.00) 95  0.93(0.68~1.28)
Spacious workplace
AN =]
T{’FW&%E 670 271 1.29(0.88~1.89) 216 1.31(0.87~1.98 ) 183 1.16(0.76~1.77 ) 181 1.24(0.81~1.90)
Repetitive work
o e
F A TR . 463 175  0.85(0.64~1.13) 134 0.78(0.58~1.05) 110 0.70(0.51~0.95 )" 117 0.88(0.64~1.21)
Control work progress independently
LA 479 207 1.48(1.11~1.98)* 173 1.77(1.30~2.42)" 144 1.51(1.09~2.10)" 147 1.77(1.27~247)"
Work stress
e op
T{’ETJ = 310 125 1.06(0.78~1.42) 123 1.87(1.38~2.53 )" 104 1.73(1.26~2.36 )" 104 1.81(1.32~2.48)"
Fast work pace
1251
£ Mk . 534 239 1.98(1.45~2.70 ) 181 1.45(1.05~1.20 )" 160 1.64(1.16~2.31)" 155 1.53(1.08~2.16)*
Work overtime frequently
Tl
PR AfAE R . 716 287  1.28(0.81~2.01) 231 1.54(0.93~2.54) 200 1.73(1.00~3.01 )" 192 1.26(0.75~2.10)
Get along well with colleagues
et )2
P I}EJ} . 739 293 1.11(0.67~1.85) 235 1.35(0.77~2.35) 200 1.16(0.65~2.05) 200 1.63(0.87~3.04)
Adequate pre-job training
EIN gpvl
L RSRL FIRH A 383 146 0.90(0.68~1.20) 103 0.68(0.50~0.91 )" 97  0.87(0.63~1.18) 82  0.61(0.45~0.84)"

Concerns from supervisors

[ T RUHHE" TR DU FIAIE, B E=1, F=0" WM. 4: FABMLALE. a: P<0.05,
[ Note ] : All items except height and length are assigned as follows : 1=yes, 2=no. # : Not applicable for the body part. a : P<0.05.
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B bl 0 T8 (0.67, 0.48~0.95) Fl 3 W T4 48 34
#715(0.52, 0.36~0.78 ) 5 i # WMSDs (1) f sz K 25
K TAEZEMR(1.66, 1.19~2.31 ), T B K it i) 25 iy
(1.62, 1.11~2.36 ), & INPE( 1.55, 1.08~2.23 ), {4
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Ve e #4738 (0.62, 0.42~0.92) 5 JH s WMSDs 14 1 [
DR 2 025 [ 5 B (1,68, 1.13~2.49 ) FII TAE T 224k
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Table 3 Logistic regression analysis of WMSDs in different body parts among shipbuilding workers

I H (Ttem ) 3536 ( Low back ) Hi ( Neck ) TGS (Wrist ) JEHE( Shoulder )
b OR(95%CI ) b OR(95%CI ) b OR(95%CI ) b OR(95%CI )
575 (Height) 0.03 1.03(1.01~1.06)  — — — — — —
5 B ] 15 %% £ ( Stoop and turn round simultaneously ) 0.43 153(1.08~2.17) — — i & 0.52  1.68(1.13~2.49)
T K15t 125 ( Wrist bent for a long time ) # # # # 048  1.62(1.11~2.36) # #
22 IMPE( Work overtime frequently ) 0.48 1.62(1.15~227) — — 0.44 155(1.08~223) — =
T T A 4405 ( Subjective comfortable working posture ) =0.39  0.68(0.47~0.98)  —0.64 0.52(0.36~0.78) 047 0.62(0.42~0.92) -0.61 0.54(0.35~0.83 )

A gzl TAEZERE ( Control work progress independently ) = =
TAEF 22 ( Fast work pace ) — —
b0 R 8 ( Concerns from supervisors ) — -

-0.39  0.67(0.48~0.95) — —
047 1.60(1.16~222) 051 1.66(1.19~2.31) 047 1.60(1.15~2.23)

-0.40 0.67(0.48~0.95) — — -0.38  0.69(0.48~0.98 )

[ ]—: RHANWEE 4 FRACLARE.

[ Note |— : Variables do not enter the model. # : Not applicable for the body part.

WMSDs 2 LB 545 R 2 Ge 5 9m FiiG 3l 52 R
B EBG R F IR — A5, i TR A I R4
S, NI HATERA TR AR A T, K2 B sR
NMQ 4, B E#H B IRNLAE 8 RGER . 5=
A R B BRI RE D AR 5 R I NMQ X UL 1A
BRI BRI, G5 IR R, B T AR
WMSDs I &t R AE 12.29%~39.4% 2 7], Horp DLF 35
HB( 39.4% )i , HURHETFR(31.3% ). FHiFi( 26.8% )
FHEB(26.3% ), SHEE O XEEMT T MR,

R
WMSDs F4) f& B6r R 2 A i B0 R 28 L AR R
‘L‘?IE*‘{‘A/—‘K\%%D

WAV N ZR T 1T, AT A B2 WAL AN RS2 WMSDs
K O IR A AR . B s R s, &
TSy B TRIR N By | B A R — s R AR
FrlAl—Z3JE N3 WMSDs I fE R N & 5 2K 4>

Mras R Bos, SR I 5 i) OR{E R 1.53(95%CI -
1.08~2.17 ), A[FL A 3 WMSDs 1 fE k6 N 2% . Pl
WA I, S T ATE AR R ], Ko
TAE XIS/ IME S, FUMACRE AR, RIREE N
FTRKEAE P A 5 SR AR H
AW 1R, A2 A R T A B R 25 A K A
I Ptk i 44 ) BT AR ML IR G PR A, 3 iz X
LIS, LA FIE 6 N RE S i I BUE 3%, A +F
SEPEAR G o i S E RIS, 2555 S BOULA 8%
W57, BEITE R WMSDs i & A, AR5 B 26 4%
Brig s, MRS A9 T A& A2 JE 35 WMSDs 9 X
B e AR MRS EE T AR 1.56 5 K I4b TR 3%
F7RZS A FELWMSDs i & £E112], POPE 281 B Ifff 5% &
B, FARK A Fam g, 5 FB0IR R 8
PR S, W R A . RSN, AT R, T
S A i) 25 T B TS WMSDs & I fE B R 2K
X 55 [ P A T Tl WMSDs £ (K 2 A BF 9T 4%



- 382 -

www.jeom.org I HIOY EE2 (] Environ Occup Med ) 2018, 35(5)

—H, GROOTEN 45" )X ¢ YR Y7 I ) i A5 & B, F
3k S L AM R R A R 1 i FR TR WMSDs
RV f 5 27 A5 0E A G XU o AT 98 IR (B , SR e
[ A5 425 ] — 22 34 ] RS2 S0 WMSDs A FE I R 26 39
AR R E S AR, 255 SR LA Ak T 98 570K
&, W PEETRRA S G7i. CATARINA 2615 5% 4 R}
BEA L PR ORISR AR ST R B, S | Ay
Ji L JE AR R R IURTETE R LA AL 1 B
53 WMSDs 4 & A S 500 N G 3R o Al At e
KRR T AU B 8  0nd thie s i & L B, B
PEAEAL PSR A AE R L S s FH A RAEE
FAE T TSI WMSDs f & A2 456

MERZK B, AMFRZEESW R, G5
A RE 2 HE A TOF 17 3 WMSDs & A 1Y 15 16 R 2%
WMSDs 9 & A AT gE R F TN B iy S b 23 (8 Rof
( B ) MVCECREEE . SR A B, T ATEMIE
) TR EEAE 1.7~1.9 m 22 Ja], NB/Nas [l 245
SR 2 R RGEAHDEFCES, & AR 3 3 WMSDs 19
WERBAL, AFFTELE R B, B <170 em (9 ARET
5 HB WMSDs & Az XU Fe A%, B3 9 42 1] 04 18l 25 ]
RSF5 B <170 em FIVEL T B DERL, 31X 5 [ Py 41
IR IE L5 AL, W SiE 1 T4y VR B RIS
AR Tl

O 2 IR 7 I, AR R FH JCQ A T AR
KA AR RIS S 3 T PR O B A S R
XF WMSDs [ RZI . (1) TAEER . BEoE R, & TAE
BER 5 WMSDs 1 A A UIAHOE, S8 nBE, TAESY
ZRPL | WA I TE] 5 A T AR SR H AT S8 WMSDs 1Y
KN ZAMRI S5 A0 BRE S R X R 2
U AL PR B 0005 O S R s 2 B, T T AR SR R A &
WMSDs i)—AEZ K 2 . HEIDEN 4520 % 273 44711
YRR A B, i AR SR 9P L R WMSDs 1Y XU 2
R TAEER 1 5.7 ff o ABFGREE R —HAESE T
X451, ZIR K logistic [BIA4HF B, 2% B
AR AN T W WMSDs & AL (G N, i AR
Z P[RR S0 . T A1 3 WMSDs & AE 1 fE B
W, (2) AFRE, AR ER, EWTIELHEE
XA . S TS HUS T WMSDs Y & A= 45 2 47
PIRE 5 BB AR F B WMSDs & A4 2
PR FRNAMEF L T HERILE R . WERNER
LV R AR AL TR A A B, IR AR
( Bl = B | P B 2 M2 ) 5 F i WMSDs

WK AEAFAE T, 5 AR 2% 653 Z4 B A7l | 454
Al . ATk T A TS B G A T A &
AR E RS H R WMSDs K ARG R %, (3)
FEE TR TAE R R S S0 T B A R = S R
PR A2 OSTERGREN 6124 TF &2 Aty i s 4 BA 1)
WEE K P, ARFE 2 S0 5 T & AR I 35 — 358 WMSDs
B DRV 2 e Ak 2 S F TG 118 5 W7k il 21 1A
OB 23 T R 1453 WMSDs (19 & A= H A A
) P2 A RE R, AT SR8 A A2 S5 5 5 WMSDs
KA S B SCAE O LI T, BRI T, A94h
F L A il Al 2 044 45 03 TR IR A L B, B
T TAERG S RSt SIS, R T
VEEshsm . FRE m b, B R, A R T8
/B WMSDs & 4= o ABFFEHIESE T X —24518, ZHER
logistic [FIH /M7 25 SR, bl 0 T I8 & SR A
#B WMSDs &A= R4 R &R

25 FArA, A TN WMSDs 4E & AR R85, K
A58 5 & =AU VA7) il N SN 1 NS 7 1) = R
A BE S EE AL T WMSDs & A& (14 1 PR 25 32 2241,
FEERO R R (IR i i B | F- Wit it il ity )L A~
KRR (B ) FLGEE SRR (LF e, TAEZ
P SEF Al TN S i WMSDs & A2 2%, iR 20t il
FE RS R WMSDs X3 il T A5, B .
OFERE Y T IF R TRCEMEIN, g T #
WMSDs A AE R | 77 A= D R K Bl 1 T it 5 @
il o 1 N = 7 NS R 7 e
FEEF) B B | R ) T e o il S5 534 s R HE
TAEAZUM T AER ], VA TAEY % @A RIFAY
TAEGE, $Em TR

[ 1 JCOLLINS JD, O'SULLIVAN L W. Musculoskeletal disorder
prevalence and psychosocial risk exposures by age and
gender in a cohort of office based employees in two academic
institutions[ J ]. Int J Ind Ergon, 2015, 46 : 8597.

[ 2 JNIOSH. National occupational research agenda[ EB/OL ]
(2016-02-10 )[ 2017-11-09 ]. https://www.cdec.gov/niosh/
docs/96-115/norbib.html .

[ 3 VEER, &akE, FEA, & GEM LI T E s
W) IWERIL Y ] A5 5B, 2013, 30(5) : 392-394.

[ 4 ]2 0%, Jrtitbn, EIIAe, 45 R il Ol s 1 35 X
W FHBH AP R it BT [0 ). b e A R E R | 2013, 9



www.jeom.org ISV EE 4 (] Environ Occup Med ) 2018, 35(5)

- 383 -

(3):8793.

[ 5 J# %, HILDEBRANDT VH, A&7k, & LA e A
AR AR T ] Tk A SRR, 2009, 35(1):
25-31.

[ 6 JKARASEK R, BRISSON C, KAWAKAMI N, et al. The Job
Content Questionnaire( JCQ ) : an instrument for internationally
comparative assessments of psychosocial job characteristics[ J .
J Occup Health Psychol, 1998, 3(4 ) : 322-355.

L7 15K, BRpuig, sk, 55 LA B B R R A SChi)
BT IR EROE LT ] B S IBOEEE S, 2017, 34
(1):27-31.

[ 8 1ty E353, skiet, % CNLPY B 01 00k 45 7] 45 )
I AT s VR AR R8T [ ). o Tl R
i, 2017, 30(2) : 87-93.

[ 9 JKUORINKA I, JONSSON B, KILBOM A, et al. Standardised
Nordic questionnaires for the analysis of musculoskeletal
symptoms|[ J ]. Appl Ergon, 1987, 18(3) : 233-237.

(104, EIEM, ARUE, 45 SRl T AL B 5
L) ] RS s TR AE, 2011, 29(3) : 180-183.

[ 11 ]NELSON-WONG E, CALLAGHAN JP. The impact of a sloped
surface on low back pain during prolonged standing work : a
biomechanical analysis[ J ]. Appl Ergon, 2010, 41(6) : 787-795.

[12]BULDUK EO, BULDUK S, SUREN T, et al. Assessing
exposure to risk factors for work-related musculoskeletal
disorders using Quick Exposure Check ( QEC )in taxi drivers
[J].IntJ Ind Ergon, 2014, 44(6) : 817-820.

[13]POPE MH, GOH KL, MAGNUSSON M L. Spine ergonomics
[ J]. Annu Rev Biomed Eng, 2002, 4 : 49-68.

[ 14 JGROOTEN WJ A, WERNSTEDT P, CAMPO M. Work-related
musculoskeletal disorders in female Swedish physical therapists
with more than 15 years of job experience : prevalence and
associations with work exposures[ J ]. Physiother Theory
Pract, 2011, 27(3) : 213-222.

[ 15]CATARINA N, GERT-AKE H, KERSTINA O, et al. Exposure-
response relationships for work-related neck and shoulder

musculoskeletal disorders—Analyses of pooled uniform data
sets[ ] ]. Appl Ergon, 2016, 55 : 70-84.
[ 16 140624, A, XIRGE, &5 0™ TN B 45 4

UL HSER R [T ] AR gs s ARG 24 S, 2011,
29(3): 190-193.

(171557, 250, AP0, 55 KOs T4Ed A0 T 59 1L fE
B PERAFSEL T . Tl A S B, 2016, 42(1) = 31-36.

[18 JLANG J, OCHSMANN E, KRAUS T, et al. Psychosocial
work stressors as antecedents of musculoskeletal problems :
a systematic review and meta-analysis of stability-adjusted
longitudinal studies [J]. Soe Sci Med, 2012, 75(7):
1163-1174.

[19]ZAMRI EN, MOY FM, HOE V CW. Association of
psychological distress and work psychosocial factors with self-
reported musculoskeletal pain among secondary school teachers
in Malaysia[ J ]. PLoS One, 2017, 12(2) : ¢0172195.

[20 JHEIDEN B, WEIGL M, ANGERER P, et al. Association of
age and physical job demands with musculoskeletal disorders
in nurses[ J ]. Appl Ergon, 2013, 44(4) : 652-658.

[21 JWERNER R A, FRANZBLAU A, GELL N, et al. Predictors
of persistent elbow tendonitis among auto assembly workers[ J ].
J Occup Rehabil, 2005, 15(3) : 393-400.

(22 18 7%, Fhgldl, T2E, S 0B 2R R Y3 4 far % HE
JULPA B S R e AT [ ] AR s7 g TAE R 28
2011, 29(3) : 176-179.

(23] %22, Bod, w15, & I AhRHE Az HRAL 55Kk X T
VEWG B 2 [ ]3R5 5 0L BE 2%, 2013, 30(9) :
680-685.

[24 ]OSTERGREN PO, HANSON BS, BALOGH I, et al.
Incidence of shoulder and neck pain in a working population :
effect modification between mechanical and psychosocial
exposures at work? Results from a one year follow up of the
Malmo shoulder and neck study cohort [(J].J Epidemiol
Community Health, 2005, 59(9) ; 721-728.

(25 [hzuikcin, JAEE, XUEEER . 37 L HRML PR LY A i e R R FG I
PRI St S L 7 ] AP pdiads, 2008, 23(2) : 76-78.

(26 1%23C, ok, T, 55 WOALPENLA B #2R S b e o
PR ARSCHEA A 20 A [0 . rp O BR 2y, 2012, 39(3 )
202-205.

( : 2017-11-09 ;
(BESCHRAE - VEIR 5 dmiR - PARAN 5 AOXT . T EEHT)

: 2018-03-23)



