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The Relationship between Experience of Workplace Violence and
Musculoskeletal Pain among Wage Workers in South Korea

Jaehong Yoon' - Hyoju Sung? - Yugyun Kim® - Seung-Sup Kim"?

!School of Health Policy and Management Korea University College of Health Science,
*Department of Public Health Sciences Graduate School of Korea University

ABSTRACT

Objectives: We aimed to examine the association between experience of workplace violence and musculoskeletal pain among
wage workers in South Korea.

Methods: We analyzed a cross-sectional survey of 29,601 wage workers from the third wave Korean Working Conditions Survey
in 2011. Experience of workplace violence was assessed through three questions, “Over the past 12 months, have you ever
experienced: (1) physical violence, (2) bullying, or (3) sexual harassment at workplace?” Musculoskeletal pain was measured
using the three questions, “Over the past 12 months, have you ever experienced: (1) low back pain, or (2) upper limb pain(i.e.
shoulder, neck, and arm), or (3) lower limb pain(i.e. hip, leg, knee, and foot)?” Wage workers could answer ‘Yes’ or ‘No’ to each
of the three questions. Multivariate negative binomial regression was applied to examine the association between workplace
violence and musculoskeletal pain after adjusting for confounders including self-reported physical work factors. All analyses were
performed using STATA/SE version 13.0.

Results: Physical violence was associated with low back pain(PR: 2.16, 95% CI: 1.77, 2.65), upper(PR: 1.65, 95% CI: 1.45, 1.88)
and lower limb pain(PR: 1.81, 95% CI: 1.52, 2.15) among male wage workers whereas it was related to upper(PR: 1.86, 95% CI:
1.53, 2.26) and lower limb pain(PR: 2.95, 95% CI: 2.47, 3.53) among female wage workers. Significant association was observed
between sexual harassment and upper(PR: 1.25, 95% CI: 1.01, 1.56) and lower limb pain(PR: 2.41, 95% CI: 1.97, 2.93) among
female wage workers whereas the association was only significant in the analysis with lower limb pain(PR: 1.87, 95% CI: 1.17,
2.97) among male wage workers. Bullying was associated only with lower limb pains among both male(PR: 1.77, 95% CI: 1.32,
2.37) and female(PR: 2.10, 95% CI: 1.69, 2.61) wage workers.

Conclusions: This study found that experience of workplace violence, particularly physical violence and sexual harassment, was
associated with musculoskeletal pain among Korean wage workers.

Key words: bullying, musculoskeletal symptoms, physical violence, sexual harassment

LM 2

—

u] =k 21 7] 2B (Centers for Disease Control and

Prevention)«= 2] Ao A]
X = 2 =8t 2t
el SFEA AR

*Corresponding author: Seung-Sup Kim, Tel: +82-2-3290-5676, E-mail: ssk3@korea.ac.kr
368 Hana Science Hall B, Anam-dong 5-ga, Seongbuk-gu, Seoul 136-713, Rep. of Korea
Received: April 14, 2015, Revised: May 14, 2015, Accepted: June 9, 2015

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial
License(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in

any medium, provided the original work is properly cited.



212 2xE - 48%F - ARE - UsY

(Work-related musculoskeletal disorder)o]2}al A 2]
I QtHCDC, 2013). AAAX o2 Zutg S5
88, 28 S5 T 2 Z=EAA
A AFEA 5 Y & Aoer o
S H(ILO, 2013), 20059 ¥ AUA A 5
w2 2ATH sk F 60%7F =44 Ao
)& QIth(Steinbuka et al, 2010).
gkt SA] o|ef =LA thEA] QFTHILO, 2013; MoEL,
2014). AFAA S EAIEHARE EA%H B uf
29, o] 2 SEAA A3 HAE-2 2001
71& 1,6347g o) A 20108 7] 5,502 2 Xt 109
7V 4v 7} Z7FTHILO, 2013). ESE, 20144 b
AP RAFE R 2|, 2013 7]Eo R
AR W AT 5 BT TBAA AL A
QI mAr 2T AsH] oF 80%(5.446
)2 245 Ao & LERFTHMOEL, 2014).
EL 2EAA A2 s AAH &4 2
3lal Qlck Oh et al.(2011)= AR FAEANEES
wajstel 2227 W] AAA Ree S49
2008 2haf FoF TEAA Ao AT o=y
oF $420] o7 & OF §45
Aoz FAMESITE il o]9F TEste] AHS
A AT 2R QA U8
2490 G5t L34 A Fgow Qlgh
AR HEe F oF seoolom wa A FAA
(Gross domestic product)®] °F 0.7%= FAE| ATt
olg|gt T=AA H¥el YA wol7] Hdl oheF
=
=

ofs
e

30, D

X
=

lrgl_',

0

gt AF7F g Eo] gFom, B2 APt =
QA F2AE eEEe S04 skl 23
S "ko] o= APk Bernard et al, 1997;
Andersen et al., 2007; Grooten et al, 2007). 9|& &
of, glufa oA 29 FetF XYH FTE A& v
Al AT} A, FAL As AU ALk
Al e A 87, AR A EAY e &Y
o shAlEel dAddo] fott SR Hugth

oft mv rir wo r|r
olN il
>
ot
rlo
[
ol
N
5]
rlo
>
%z
=
%
s
)
2
>
lo

http://iwww.kiha.kr

al., 2007).
Aol A2 Qe FAT F7ek 2R
s

o%
2
X
S~
>
toh
jakad
i)
2 il
Jo
o)
[
>
2
u)
o,
12
£
re
-
N
N
£ ol

5] o] Fojx]7] AlZFFTHLang et al., 2012). 7]
FEL tokst 4 ) AR A o grat
(Job demands)@} ZE-=A|(Job control)(Ariens et al.,
2001; Clays et al., 2007), *=2-HA} &% (Effort-
reward imbalance)(Koch et al., 2014), 12|12 A% Y

by

whsl 4= Qlttar B ugith(Lang et al., 2012). o9&
L dERE 22x 077Ee HakeE K19
E A4 =2 AFaet E2 AREA7
syt gofsl AuEAE melta wus
(Ariens et al., 2001). T3t #H 7o) L&A} 2,656
& 64 6719 Bk AT Aol 2w, e %
AL FE AR A XA = FAY 8F T w2 AL
wokah ARAEdan o4 aBT olg An
‘do] W tH(Clays et al., 2007). AF2]412] 4 A7}
S A A Aghol| v 2= kol g A+t S0 A
B o3 R 12y, 5O ARRT, e 4
A, =& AF2EY S, gdxae 2, e
2 AFS]A A 2] Fol L= AA Ak fog A
UellHct . B gith(Lang et al., 2012).

wg APATES G 22aA A 9
2 BAT o), Y AolE wElAE 11 stke
BATe) M BAISHE A7 BoktHHarcombe et
al.,, 2010; Miranda et al., 2011). ©]o]] th3l] Messing
et al.(2003)2] A2} Messing & Ostlin(2006)2] A+
= 2Es) dael 98 gshs Jdelsta
oA FTEEH=T Folgle= AE(Gender)S FAI<
AR ALgEHE HAS dlgelel, AT A

2 w2 24T AL Astn ok Aol o A

2

Kl
ot
L=

¥R o K

)

o)
ox WL 0 d

o 7|

[«

AE2E aHSHA gL, AEY AYdE ol uwt
AR AT FpEAo] MY 4= Qv #ERt
ofye}, d ApolE wekelztz a#ste] fA5h=
A5 FUAel7E et SEAA A Afo]9
Aol vAs FF= skt odHEol B2
Atk g 50, 22 Adder ERHL ®
22 fFAA eEEra Exeke AdEHof| uhzt
I FAHE] el e 4 Ath(Messing et al,

Journal of Korean Society of Occupational and Environmental Hygiene, 2015: 25(2): 211-219



]
H
ne
ol
rl
fu
P2
lo
]
oA

2003).

ATE= A 32} 2237 2 AKKorea Work Conditions
Survey, KWCS)E o] &3}o] 37F#] §39] A Y| =
g ARAAY 2e, Guya e, 45D HEs
= of LEAA S/ AT BA
7} °1h?<1 el Oh—x} 6Wr 53], 2% 1H =9 Zd%

Z2Asta, 11 A=

JI

F9lo] A= 167) A=
7 50,0328 qwo_e-c

31‘%*%73‘% 5/\}0}7] sl 1991958 59 e
oA AABEL = FFHEE3E ZAHEuropean
Working Conditions Survey, EWCS)E %115} 14
=k 20060 12} KWCSE AAsl9loH, 2010
of 22} AL 2011 3%} 2AE, 12]al 2014 0] 4
A 2SR,

2. 1CH A
KWCSE 20104 rg qlq-_zre_ﬂ ES
7|HEO. 2 gk 154] o]/4fe
A=At Ao, AR £8 5= 7|2 35
3l AEFEHLS 58 50,0320 gt 2AF A
Fdch o] RAR= 201149 69 28YURE 11¢Y 252
77}11 ol A8t A BA US54
AT Az Zot (A7 o)A &
OJ?L% gor HMEHygdel «lﬂ TN A A
Ao g o]RojFrh & AtolA= AFAAE AFY
T, FF7ESAR 58 AQd a2 29,711
g FollA, 194 n|vke] T2 N=89), 7%l A"E =
7 SEE e WEAHN=14), Z12]al Atof A
A T W] tidt S-S sHA o2 AR
(N=NE A&7 29,60178& A7+ thF ez ARE-FH

(e 58.4%, of: 41.6%).

Journal of Korean Society of Occupational and Environmental Hygiene, 2015: 25(2): 211-219

JH

3 2D 2BAUA S4Bl ABN e AT 213

3. Ol_il__rl. I:AH:H

hEYES Y 5 A
AFIAE A% W 2 AP AW 12749
2t %‘$¢°“ 5 AUT A Fep AR

43150 el “olep EL gl
shtel el 9]

ol
AW =89S 43 4 2-3(Any workplace violence)’
=

e E%%’, ‘Oé‘:éol, EPEL E’ri,

=2
adox o
. =
“A}2|Z(Upper limb pain)”, 4w o], E}fﬂ 5
3A 9] L85 “SFX|F(Lower limb pain)”S.&

\-{.
O

c\’l:’LA]—§7gZﬂ T (]4-0] —U—T'T_I'"T_’__a HC‘)_] —l)a {L
a7 A ERE, A]L TRAZL oK), 1
O oA b FHe 1% o Eed el

(Physical work factors)7} ZA| Al nwghHS-2 ALE
ok 2 Aol A Yoli= 19-394, 40-49A4], 50-64A],
6541 oLkl 4} WEE EREAC,
B T olsh ALE, AwdE o9 37 M=
TR lAEL o HH 1007HY 1]wk 100-200
THRd, 200-3009HY, 300-4007HY, 4007HY o]Ake] 4
A WER gt wedhe dad 374, A

EERCES

700 A, AR A, A egFE e 4
A WER BRgon, Qe AEs1EH, 19w
A, AR, WA, Aulad, S92, wsad, v)
=HA, =YolYgR, a8 #elog F 107 A
o2 BRI 2RAZE A% Bel2 4oty

o 3947t o3}, 40-59A4]17F, 60-79A4%t, 80A]ZF o]
o] aEzR R R RE WY et v
10A1 A A SAZEA 2 2412 o) ghiolet
AR e A AAR, HPALIo] TRE 57

Upeh SHE A YR ERA
24 APt /M gRRAE AL §
F2 Fi A, A B0l SYUAL oSN, T

http://www.kiha.kr/



214 2ME- 487 - AR - UsY
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Table 1. Distribution of study population and prevalence of low back pain and any workplace violence by key covariates in South
Korea(N=29,601)

Distribution Low back pain Any workplace violence’
Characteristics Z T
N(%) N(%) P-value N(%) P-value

Gender 0.000 0.000
Male 17,284(58.4) 1,799(10.4) 191(1.1)

Female 12,317(41.6) 1,775(14.4) 206(1.7)

Age(years) 0.000 0.334

19 - 39 13,718(46.3) 1,110(8.1) 198(1.4)
40 - 49 8,532(28.8) 1,112(13.0) 102(1.2)
50 - 64 6,179(20.9) 1,066(17.3) 85(1.4)

65 < 1,172(4.0) 286(24.4) 12(1.0)

Education 0.000 0.003
Middle school graduate or less 3,274(11.1) 847(25.9) 32(1.0)

High school graduate 11,558(39.0) 1,588(13.7) 186(1.6)
College graduate or more 14,769(49.9) 1,139(7.7) 179(1.2)

Monthly Income 0.000 0.000
< 1,000 3,704(12.5) 739(20.0) 33(0.9)

1,000 - 2,000 11,801(39.9) 1,516(12.8) 233(2.0)
2,000 - 4,000 11,925(40.3) 1,131(9.5) 124(1.0)
4,000 < 2,171(7.3) 188(8.7) 7(0.3)

Employment status 0.000 0.158

Full-time permanent 22,766(76.9) 2,424(10.6) 310(1.4)
Full-time precarious 4,491(15.2) 729(16.2) 66(1.5)
Part-time permanent 464(1.6) 63(13.6) 2(0.4)

Part-time precarious 1,880(6.4) 358(19.0) 19(1.0)

Job type 0.000 0.000
Senior manager 568(1.9) 43(7.6) 3(0.5)
Professional/technical 5,037(17.0) 432(8.6) 32(0.6)

Clerical 6,457(21.8) 412(6.4) 77(1.2)
Service 3,024(10.2) 464(15.3) 77(2.5)
Sales 3,745(12.7) 291(7.8) 56(1.5)
Agriculture/fisheries 158(0.5) 50(31.6) 0(0.0)
Skilled 2,879(9.7) 420(14.6) 30(1.0)
Machine operator 3,204(10.8) 548(17.1) 75(2.3)
Unskilled 4,454(15.0) 911(20.5) 47(1.1)
Armed forces 75(0.3) 3(4.0) 0(0.0)

Hours worked per week 0.000 0.000

< 39 2,903(9.8) 514(17.7) 23(0.8)
40-59 20,350(68.7) 2,059(10.1) 249(1.2)
60-79 5,903(19.9) 918(15.6) 114(1.9)

80 < 445(1.5) 83(18.7) 11(2.5)

Night work 0.000 0.000
Yes 3,693(12.5) 610(2.1) 86(0.3)

No 25,908(87.5) 2,964(10.0) 311(1.1)

p -value of the Chi-square test comparing the prevalence of low back pain across by key covariates
p -value of the Chi-square test comparing the prevalence of any workplace violence across by key covariates
¥ Workers who experienced any of the three different workplace violence(i.e., physical violence, bullying, and sexual harassment)
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Table 2. Physical work factors and prevalence of low back pain and workplace violence(N=29,601)

¥

Physical work factors Distribution Low back pain : Any workplace Violence*

N(%) N(%) P-value N(%) P-value

Exhausting or painful positions 0.000 0.000
Yes 15,134(51.1) 2,589(17.1) 265(1.8)
No 14,467(48.9) 985(6.8) 132(0.9)

Lifting or moving people 0.000 0.000
Yes 2,839(9.6) 402(14.2) 59(2.1)
No 26,762(90.4) 3,172(11.9) 338(1.3)

Carrying or moving heavy loads 0.000 0.000
Yes 10,819(36.6) 1,813(16.8) 209(1.9)
No 18,782(63.4) 1,761(9.4) 188(1.0)

Standing 0.000 0.007
Yes 18,573(62.8) 2,524(13.6) 275(1.5)
No 11,028(37.2) 1,050(9.5) 122(1.1)

Repetitive hand or arm movements 0.000 0.294
Yes 20,079(67.8) 2,794(13.9) 279(1.4)
No 9,522(32.2) 780(8.2) 118(1.2)

: p-value of the Chi-square test comparing the prevalence of low back pain across by key covariates
N -value of the Chi-square test comparing the prevalence of any workplace violence across by key covariates
* Workers who experienced any of the three different workplace violence(i.e., physical violence, bullying, and sexual harassment)
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Table 3. Association between experience of workplace violence and musculoskeletal pain among male wage workers(N=17,284)

Low back pain

Upper limb pain Lower limb pain

Types of workplace violence

N(%) PR 95% CI PR 95% CI PR} 95% CI
Physical violence 150(0.9) 2160 (177, 2.65) 1655 (145, 1.88) 1.81° (1.52, 2.15)
Bullying 63(0.4) 128 (073, 2.25) 121 (0.90, 1.62) 1.77" (132, 2.37)
Sexual harassment 37(0.2) 159 (0.83, 3.05) L1l (0.73, 1.69) 1.87" (1.17, 2.97)
Any workplace violence ! 191(1.1) 2057 (1.69, 2.50) 1.58F (139, 1.79) 1.90° (1.62, 2.22)

"P<0.05; Tp<0. 01; ¥P<0.001

§Ad_]usted for age, education, monthly income, employment status, job type, working hour, night work, and physical work factors
'Workers who experienced any of the three different workplace violence(i.e., physical violence, bullying, and sexual harassment)

Table 4. Association between experience of workplace violence and musculoskeletal pain among female wage workers(N=12,317)

Low back pain

Upper limb pain Lower limb pain

Types of workplace violence

N(%) PR 95% CI PR 95% CI PR} 95% CI
Physical violence 78(0.6) 0.84  (0.44, 1.60) 1.86° (153, 2.26) 2.95 (247, 3.53)
Bullying 65(0.5) 138 (0.89, 2.13) 112 (0.85, 1.47) 2.10° (1.69, 2.61)
Sexual harassment 108(0.9) 139 (091, 2.13) 125" (1.01, 1.56) 241° (1.97, 2.93)
Any workplace violence ! 206(1.7) 136" (1.02, 1.81) 148" (129, 1.71) 2.54" (2.22, 2.92)

"P<0.05; T p<0. 01; ¥P<0.001

§Adjusted for age, education, monthly income, employment status, job type, working hour, night work, and physical work factors
'Workers who experienced any of the three different workplace violence(i.e., physical violence, bullying, and sexual harassment)
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Holz] oFgteh w3t 2 Ato|A AAA £ 7 APATLE AYseict ==€-BAF EdFel wet
T, A= 25, AAE 4 sxE BFe 79 1788 Z2AE 47 2522 o] 45 st 2
gt HAS HAAT, ool A= AAA FEo] AA] AlZE 5QF 27 = (Electromyographic signal)E 3745}
&, SHAEOlARE o8 B, aFollA= Fo%t 4 At 1 A3t =2 H40] T=9]|(High over-commitment)
T2 2 2= GITHPR: 0.84, 95% CI: 0.4, 1.60). I} o BALow reward)T} 2o AEAlE] A 24¢]
hutetoll A 19k o] FEAES o= I3t A4S T uf FA| R X(Trapezius muscle)}
Atoll MEW AAA £ HL dAe & T35 18I (Neck flexor)e] A=} 7P =4 545
I FoJgE AT UEEARE o449 A8 SAF At S, AE Ao AFe AR olA dst
o7 {ogt AHIAE HolA USkth(Stock & = HetolA IZAA FAdo]l WAY 7ol =ot
Tissot, 2012). +ZAA 49 9= k=22, o A= Aotk
3ol g AAA ZEa), o9 A H3len A 2 A4 AL o 2ok AA, 2 At
WL Uetdths JE 251 9ok 32} KWCS doJElE o]&3gt T dAol7] ufjiel,
o|Hd AlAA Feolut J3Fy IZAA T4 Al 22 Ady 2ZAA S48 Aol
o] Aol gt A Zolof tisff 7]&E dA+t= o AFHAS Fotd 4= gl d & 501, @A <=4
o3} o] Argslal g)th(Messing et al., 2009). H A, A F8ol Adel= 2EAEC] AR Qs 2t
T2 AR 3] d4T oA & nlE 7t A sEo] HoAAAY A Y o7 &so 54
A 4= Stk dlE S0, AAAE £ A dAol o7 A7kelA] ZeiA Gul/Edla 2 A
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ZHo| wZEE= 9-Q7}HA(Reverse causation)2]
RS WA & gtk A uE e 22

A5 Aoz e e A 2HS AlYstd

(Yang et al., 2012; Miranda et al., 2014), 2 A|A| %]
O2 ABE AFE 7] ol Aotk Eih 4
Ul FE Py 2 AA 2g 2] ddlo] &
T e AHAAES SRS SASHA ZH o E
Sol, 3ol AT AT 22l AA A,
HAH UL ASAA 4P U B2 AR B
shRA Al 2EAA WE Pl Uelo] B 4
Stk B WY dolElS olgatol, 7 i S
A TEAA A PAS dESH=H o] F83%
mRQAAR) TS AAHE BAGT AH A
FUAS Pusl A7sl Basl

A=, A% lﬁ *‘:"TE—'? el dizt S wst

2

A =
o] slch 7oz, 2% ) %8
A8l Ze HAEE A3 52 EWCS(European
Commission, 2010)0] W=, 43,8167 9] 224 =
w4} A% ) SuyalEES, 2t AAE Eee,
%7} 4sies Audcs Suwct Lot 33
KWCSE ©]-83F & oA "dat of4 B9
A Zi7te] A% W) 22 Ae] Wms 1% vlgholg]
ouf, 1 o AZkA 2 AW % shets Ads
AL 1.1%(1919), 14S 1.79%(206)0] 2tk aHat
RPBlolA A% o 2 A B8, 4slen ol ¢
o7 A AEES S48 HAuEAS el
7] Zol|(Kim et al., 2012), 3FS- o] S 1123t o
7t Basi.

pAEre 2, & AtoA AP FEAA S48
ol AlE4E A slEadse] weEx £
e QEEe Araw 4REA, den A
A7) Bol A E Q5] 2BAA S &
oJstA AwtE o] U5& HiFchLang et al, 2012).
2 =l Az AASHA = AN Al 32}
KWCSof|A Algdh= 2572+, 54 5= 245
& i ojalol N AT A Ajole] feojat
WAL AR RS Aeskne el Welrt ¢
Ak 1Yy, FEAA Agtate] AddS A
Zl(Biomechanical) > 2 HES u], =g-BA 443
(Eijckelhof et al., 2013; Garza et al., 2013) 53} Z+2
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A THE A A AAEe] HY ) 29 7
A3k A 24 Aole] BAIA o 97 A8
LA S& meld o A7vh ast,

o] = EL 20139 AR(ILEH)] AUO T
A @%A@ﬂ%wmsxu A9 ot 4
3] ofqLo|t =Rtk NRF-2013S1A3A2055212).

B AT AR AT ASEARAHOR
Se 2RAGEA} YGRS AT} St R0
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