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— Abstract —

Occupational Risk Factors Associated with Musculoskeletal
Symptomsin Public Workers

Sei-Kyun Noh, Ju-Hwan Choi, Dong-Hoon Shin, Mi-Young Lee, In-Sung Chung

Department of Occupational Medicine, Dongsan Hospital Keimyung University Dongsan Medical Center

Objectives: The purpose of this study was to examine the occupational risk factors associated with

musculoskeletal symptomsin public workers

Methods: In November 2010, 544 participants anwered a survey that included questions on the
participants general characteristics, job-related factors, health-related behaviors, and psychosocial
stress. We measured the relationship of risk factors to musculoskeletal symptoms using a logistic

regression analysis.

Results: After adjusting for general characteristics, factors associated with occupational muscul oskel etal
symptoms were gender (OR=2.858, 95% CI=1.701~4.801), unnatural posture (OR=2.386, 95%
Cl=1.308~4.354), psychosocid stress (OR=4.051, 95% Cl=1.336~12.282) and sleep quality (OR=1.672,

95% Cl=1.052~2.660).

Conclusions: These findings suggest that psychosocial stress levels and physical environment
(especially in professions requiring an unnatural posture) are related to musculoskeletal symptoms in

public workers.

Key words: Public workers, Musculoskeletal symptoms, Psychosocial stress
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Table 1. General and work related characteristics of study pop-
ulation

Variables N (%)
Genera characteristics
Gender Mae 414(76.1)
Femae 130(23.9)
Age <29 9(1.7)
30-39 179(32.9)
40-49 219(40.3)
50< 137(25.2)
Marital status Married 506(93.0)
Single 38( 7.0)
Education <Middle school 12( 2.2)
High school 129(23.7)
College< 403(74.1)
Number of children none 71(13.1)
1 86(15.8)
2 344(63.2)
3< 43( 7.9
Body mass index <185 6( 1.1)
18.5-24.9 423(77.8)
25.0< 115(21.1)
Smoking Nonsmoker 379(69.7)
Smoker 165(30.3)
Alcohol drinking No 160(29.4)
Yes 384(70.6)
Excercise NO 72(13.2)
Irregular 284(52.2)
Regular 188(34.6)
PSQI* Good sleeper 231(42.5)
Poor sleeper 313(57.5)
Work related characteristics
Shift work No 491(90.3)
Yes 53( 9.7)
Department White collar 129(23.7)
Blue collar 415(76.3)
Commuting <30 408(75.0)
time (minutes) 30< 136(25.0)
Work time (hours per day)
<8 407(74.8)
8¢ 137(25.2)
Cargo handiling (kg) <10 450(82.7)
10< 94(17.3)
Unnatural posture No 119(21.9)
Yes 425(78.1)
Musculoskeletal symptoms
Criteria1' No 357(65.6)
Yes 187(34.4)
Criteria 2* Yes 128(23.5)

*pittsburgh sleep quality index.

fthe symptom existed for 1 week and at least once per month
during last one year.

*the symptom existed for 1 week and at least once per month
during last one year, the pain is over the ‘moderate grade
pain.
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Table 2. Characteristics and musculoskeletal symptoms(Criteria 2*) of the study subjects

V24 o] 8H5] x|

20124

Musculoskeletal symptoms

Variables Free(%) Positive(%) Total (%) p-vaue'

General characteristics

Gender 0.000
Mae 339(81.9) 75(18.1) 414(76.1)
Female 77(59.2) 53(40.8) 130(23.9)

Age 0.018
<29 7(77.8) 2(22.2) 9(17)
30-39 137(76.5) 42(23.5) 179(32.9)
40-49 155(70.8) 64(29.2) 219(40.3)
50< 117(85.4) 20(14.6) 137(25.2)

Marital status 0.045
Married 392(77.5) 114(22.5) 506(93.0)
Single 24(63.2) 14(36.8) 38( 7.0

Education 0.454
<Middle school 11(91.7) 1( 8.3 12(2.2)
High school 98(76.0) 31(24.0) 129(23.7)
College< 307(76.2) 96(23.8) 403(74.1)

Number of children 0.402
none 49(69.0) 22(31.0) 71(13.1)
1 69(80.2) 17(19.8) 86(15.8)
2 265(77.0) 79(23.0) 344(63.2)
3< 33(76.7) 10(23.3) 43(7.9)

BMI 0.529
<185 4(66.7) 2(33.3) 6(1.1)
18.5-24.9 320(75.7) 103(24.3) 423(77.8)
25.0< 92(80.0) 23(20.0) 115(21.1)

Smoking 0.005
Nonsmoker 277(73.1) 102(26.9) 379(69.7)
Smoker 139(84.2) 26(15.8) 165(30.3)

Alcohol drinking 0.064
No 114(71.3) 46(28.8) 160(29.4)
Yes 302(78.6) 82(21.4) 384(70.6)

Excercise 0.271
NO 52(72.2) 20(27.8) 72(13.2)
Irregular 213(75.0) 71(25.0) 284(52.2)
Regular 151(80.3) 37(19.7) 188(34.6)

PSQIt 0.003
Good sleeper 191(82.7) 40(17.3) 231(42.5)
Poor sleeper 225(71.9) 88(28.1) 313(57.5)

Work related characteristics

Shift work 0.400 0.400
No 373(76.0) 118(24.0) 491(90.3)
Yes 43(81.1) 10(18.9) 53( 9.7)

Department 0.002
White collar 112(86.8) 17(13.2) 129(23.7)
Blue collar 304(73.3) 111(26.7) 415(76.3)

Commuting time(minutes) 0.161
<30 306(75.0) 102(25.0) 408(75.0)
30< 110(80.9) 26(19.1) 136(25.0)

Work time(hours per day) 0.147
<8 305(74.9) 102(25.1) 407(74.8)
8< 111(81.0) 26(19.0) 137(25.2)

Cargo handiling(kg) 0.441
<10 347(77.1) 103(22.9) 450(82.7)
10< 69(73.4) 25(26.6) 94(17.3)
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Table 2. Characteristics and musculoskeletal symptoms(Criteria 2*) of the study subjects

Musculoskeletal symptoms

Variables Free(%) Positive(%) Total (%) p-value'
Unnatural posture 0.007
No 102(85.7) 17(14.3) 119(21.9)
Yes 314(73.9) 111(26.1) 425(78.1)
Psychosocial stress
PWI-SF* 0
Low risk 33(86.8) 5(13.2) 38(7.0)
Intermediate risk 320(79.2) 84(20.8) 404(74.3)
High risk 63(61.8) 39(38.2) 102(18.8)

*the symptom existed for 1 week and at least once per month during last one year, the pain is over the ‘moderate grade pain.”
tcalculated by chi-square test.

*pittsburgh sleep quality index.

*psychosocia well-being index-short form.

Table 3. The association of risk factors with muscul oskeletal symptoms by multiple logistic regression

. OR (95% Cl)
Variables Model 1* Model 11t Model 1t
Gender(male: reference category)
female 2.483(1.511-4.078) 2.752(1.650-4.589) 2.858(1.701-4.801)
Age(20-29years)
30-39 0.908(0.172-4.802) 1.039(0.193-5.584) 0.935(0.176-4.971)
40-49 1.105(0.209-5.842) 1.290(0.240-6.932) 1.189(0.224-6.314)
50< 0.654(0.119-3.589) 0.756(0.135-4.218) 0.688(0.125-3.789)
Marital status(married)
single 1.658(0.796-3.451) 1.713(0.815-3.603) 1.711(0.811-3.611)

Smoking(nonsmoker)

smoker

PSQI *(good sleeper)

poor
Unnatural posture

Cargo handling(<10kg)

10kg<

0.747(0.440-1.267)

1.991(1.286-3.082)

0.760(0.446-1.295)

2.076(1.334-3.232)
2.330(1.289-4.213)

1.368(0.787-2.380)

0.739(0.431-1.268)

1.672(1.052-2.660)
2.386(1.308-4.354)

1.401(0.795-2.468)

PWI-SF(low risk)
Intermediate
High

1.767(0.629-4.967)
4.051(1.336-12.282)

*model I - multiple logistic regression for gender, age, marital status, smoking, sleep quality.
"model 11- multiple logistic regression for gender, age, marital status, smoking, sleep quality and job characteristics(cargo handling,

unnatural posture).

*model 1 - multiple logistic regression for gender, age, marital status, smoking, sleep quality, job characteristics(cargo handling,

unnatural posture) and psychosocial stress.

2.330(95% CI=1.289~4.213)2 sl =Sk}, dRt
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W 7ASe] ¥aE 1.672(95% CI=1.052~2.660)°13 1
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4.354)°10 L AtEAl A 2~Ed 0] ngae] 79 H|
2|78 4.051(95% CI=1.336~12.282)2 7} =4t
(Table 3).

A e F& Ade WAL, /L den
Al A9 o= olafatlal, ILO(1999)= A
Mot M Fo7F EHe =24 &
AR Ak = o] Sl
= e A W
4. ex713] sz Akl ©f
g 7120l v Aol vlsl 2 A}l & 5 3l

415



etxgetgolstsx| H 24 d M 4= 20124

£ 3199 Agun 2347 489 54% A7
e 2847 A% dPe] Bgel Hn4 a9

aeu 3719 2RAE goRd 2E4AARRAd
FE feuehen ohie ATANE BB AL
g 28 ggoR Sd3 9w 2719 e dre 2

ofE7] o,
AT a2 A4

68u kol wEew E¢ ol

97.8%°1 dld=Ren ol =

Zke] Blgo] 76.3% Y% Ealal 18}

go] v & § Utk 2FAS FHE = JE F

T 23 FRAIZEe] Hito] 1 .

9.7% % wZFAY] A$o= mh2Fe] Fejrt 3%

2uthAoln] ek wmojdejola 7 Atole =

oF 24N HEo A FRAE FA S

2 @4 ol AR EAAER gy

A FF R F47 FUS A

w2 Fa sl

o
o el

¥o

T e

e

_?L

rl

ol
—D' l_‘—l

1t

. )
R, 2EAY A% L BAAAY FEe] 314
o LAl B4 233 UE ARGl Skn 2
gtk ol 219 2RAE BYoR B old AT
N TBAA FFIAE A 14 Y 53| 179
o1g A%HAL 129 B o B A2 el
sh9.0m 1874 (34.4%)°1 9k, Hele AN A Bgko.
ool 3 340 FFE0k 30 AE o9 fadAL
128%(23.5%)019002 ¥ 34 sage o,
o, & B REn @ wom vehit 2244 %%
A MEe BUR 1ES A8 T e AT
FUOBEBNG gold Rete] ot 2 oA g
ol

BN
2
[
ry
il
_>|~1_,

I

ol n| &4l 95.7%, 94.4% 2
o) 77.2%¢ Hlgto] GA Ueygtom ARz @ oopz}
Az T T 4T TAete 22AE Ude= g
A7l el 34% HEo F54A vEIE AL fA}
g v &2 HJrhd Aol
ZEAA 5 el o
o Hd A FSAARS
A%E Ho 7]E9 3 o
E vhe Aol e ddake =
AT, AdEfriek Adstol e gL Bt 5
u g

a
Aol B go] BA VRt ST 2909} )%

B7kelM ofge] HdH
a&o] folsl ¥ =2

Az}s} AR5} o)

i

A7t 18.1%% =A #

ae 2244 A B 894 xEHE 224
o vl ge] EgE s

94 Reke gust 2 4% vae gz
Brhsglon 9w Azdn A &
Bol3 glek. ol 10kgel ¥l FUBE 2

Y

@49 gdloz 4§39S Aow Anut TEZA
499 fgsdon Jelg sdd Ba B A
27 2Ed2 g7} Ashe A% 2 389(7.0%), A
2E# 27 40478 (74.3%), 19187 1027 (18.8%), 3

T 18.5+7.422 t& AFE33,40,41)3} Blwste] &
A B et ol#d Aate 1go) dol ¢ & At
o] HFFAET ARSAE] 2EY vt Ythe e 4
TUAT} FARE Ans B

A A% 2o fdacle] it Ay 2
2 A 9l vk H7k) Model [4 o4 2
el "ol FA] @ Al f5dAte] digk Bzt
ofu Al BrtElAt. FHY Ao A wulEFAY

4 my

i

]
rl

Hl&o] v wrl2wAe] A4 w2 TgH 5 F
AR Fo Z3o] G = mo] A 29

e
<
i)
&

Y 5] 57.5%¢°]
7F el A 7)EAT

o
=t
rlo
DO
k)
o,
32,
2
4
=2
o
i)
(o]

jatnd
-
1o,
ot
=]
w2
4 B

o Ao] Ao A gste
So] 2EAA R4S zadE A7} $5M

AF OE 71del 2FAIE, wulA| 9 A1 FEA Sl

224 9EQAE HAE 4
o b AT rRA R
AZFFeAR]] gQle g FAAAYE AHe ZE4A 2
S ool 71824 3 tiide] ojof & oz AlaH
t}. Model 1119 A%< A3A84 821& Zo] gt
AR AR A ~Ed 2~ a7 BRI 7} 4.051
=
ul

BN
)
o
N
N
El
rr
p3)

4, gedel aqlu waw o g olst
BRislel 2t el §39A0F ohE ERE T2
Aol BREaEe] ERL oAe AFAHS) ol



wg, l"kﬂ‘.
re
2o
i) OH
Fo
rO
s
rO
2

TFAA Z2AA A
A A 29l F oA

e,
=
N,
o 2
1o
o
o

o
;
o
o,
:\_1‘
N
T
o
o
ik
)
iy
to flo
—|~ S,
Q9 1o
o,

3} TR e 2RATt ¥R
250] Qe Ao WAL, JEM JERRS:

= 2RAL, w2 FRA S 9Ed 222
B2l AUAA] 09 Beo2 Rkt A
Rk des Aadd. dod ad
=

tlo rfT

o
o
i}
52
rlo
)
ofy
o

k)
N
hined
o
=
o,
o

2 e 2 4

2}
< Ao
& AR T /‘e‘zﬂi~ 133*1 ?%2} . 1 o]frell thsl
1= FAAEY H71E kA |
ske] A FA|8Lled gk F714<0
olth, Al WA= AL thd Al &7
P F A= FAAJ] 2APL FEs
Ara7e] NEAR] nge s A
sithke doloh, ] WAls 2244
A 197ke] 3Rl LR o] Fof
oEYth= Holrh. AA71elA 34 AA (recall bias)el
HASIA s 7Fed s AT & glo] A9HE 2244
o S #aH7E HAs F Ao ol WA=
Ao AFEE AlFAlE] REY A, $He A 2 ¢
Aol FHARD A7|71YA Wl oEste] s
7] W&ol $HH | (response bias)e AFA
9, 9N WAe dHdTE 2344 S8 g2
Q

v

e, o

o
ol
i
N

N, g
2
Lﬁ_m

e

ox,

o
Jur)

=
_0|£
N

fr Y oo ¢

o

i) {gﬁ
oo g

o, o[\ o

o]
o
S,
‘e
a1
=

S

FFﬂ

Fa

le] 71eelwk

-|-'l‘4\.‘(|.,ﬁ
]I.g/\

=z
/&0

=

23 A E Epeta, & = e A7 B2 d
T7F ARBHA FE AR B = 2EA7
el

g3 19 #dE gdedd 24, A
RERE

LU BIIY ZRASAMe| Aol TTHA FAT BHL

(=3

= Azg,

ae: o e AWAGel AN A B

A 544 E deR Atk AR+ e A

Rl d7el FAE 9 F pEaE

ot zA A3 JIYPeR ALg ¢l E

A A E/H e & /\}Qﬂ,ﬂ;ﬁ AEY ]Z:
90

tlo

=,

el G 224 249l A8a

oo
-3

B
)
olX
o
1o,
Ho
e

Q, 19
>
i e
[

S L 5y

A57F g A9A
AR B A 2Ed 27t froletsith o
dol ZRl HAAY Aol itk A
EYHHSR Sto] AAG oy &
2.858, 95% CI=1.701~4.801), FAAx=E AA
(OR=2.386, 95% CI=1.308~4.354), At&4e]d ~Ed|
2 1987 (OR=4.051, 95% CI=1.336~12.282),
He] A(0OR-1.672, 95% CI=1.052~2.660)°] FAZ q_o_
2 gt 235 B
48 22X AHeR g I Y 2=
Al A FEAA T3] FHE °
E vt F2AA S8 &

O:
Jjm ol
ox
i
B
i
S
Itloll

4
>
2

v
fo ¥ fr
N
l;iz

4 oo ol

fe
4
=
x
Q
e

1) Cho SJ, Lee BH, Lee YM, Na IG, Kim KM. Public-
sector employment analysis using KLI business panel
data(translated by Noh SK). Korea Labor Institude. 10
March 2009. (K orean)

2) Putz AV. Recognizing cumulative trauma disorders. In:
Cumulative trauma disorders: a manual for muscu-
loskeletal disease of the upper limbs. Taylor & Francis
Inc. Bristol. 1994. pp 1-31.

3) Korea Occupational Safety and Health Agency.
Analysis of 2010’s industrial accidents. Available:
http://oshri.kosha.or.kr/board [cited October 2012].
(Korean)

4) Wells R. Why have we not solved the MSD problem?
Work 2009;34(1):117-21.

5) Park JY, Cho KH, Lee SH. Cervicobrachia disorders
of female international telephone operators I.

417



etxgetgolstsx| H 24 d M 4= 20124

Subjective symptoms. Korean J Occup Environ Med
1989;1(2):141-50. (Korean)

6) Yoon CS, Lee SH. Symptom prevalence and related
factors of upper limb musculoskeletal symptoms in
automobile related job workers. Korean J Occup
Environ Med 1999;11(4):439-48. (Korean)

7) Sim YJ, Kim HA. Rate of musculoskeletal disorder
symptoms complained by some insurance inspectors.
Korean J Occup Health 2002;41(3):120-30. (Korean)

8) Sung NJ, Sakong J, Chung JH. Musculoskeletal disor-
ders and related factors of symphony orchestra players.
Korean J Occup Environ Med 2000;12(1):48-58.
(Korean)

9) Yun JS. Study on the work related stress and muscu-
loskeletal symptoms among practicing dentists.
Unpublished Master’s Dissertation. Graduate School of
Public Health. Chungnam National University. 1999.
(Korean).

10) Park BC, Cheong HK, Kim SK. Risk factors related to
musculoskeletal symptoms in shipyard workers.
Korean J Occup Environ Med 2003;15(4):373-87.
(Korean)

11) Jang EC, Kim HJ, Kwon YJ, Park SB, Lee SJ, Song
JC. The prevalence of cumulative trauma disorders of
upper extremities among watch assembly workers in
some small-scaled industry. Korean J Occup Environ
Med 2000;12(4):457-72. (Korean)

12) Yoo JI, Koo JW. Musculoskeletal symptoms and relat-
ed factors for nurses and radiological technologists
wearing a lead apron for radiation protection. Korean J
Occup Environ Med 2004;16(2):166-77. (Korean)

13) Park SK, Choi YJ, Moon DH, Chun JH, Lee JT, Sohn
HS. Work related musculoskeletal disorders of hair-
dresser. Korean J Occup Environ Med 2000;12(3):395-
404. (Korean)

14) Myong JP, Lee HK, Kim HR, Jung HS, Jeong EH,
Nam W, Koo JW. Musculo-skeletal symptoms of
municipa sanitation workers and ergonomic evaluation
on upper limb. Korean J Occup Environ Med 2008;
20(2):93-103. (Korean)

15) Bae KJ, Lee KS, Kong YK, Oh GJ, Lee SJ. The preva
lence of musculoskeletal symptoms and the ergonomic
risk factors among oriental melon-growing farmers.
Korean J Occup Environ Med 2011;23(1):1-8.
(Korean)

16) Chang SJ. Standardization of collection and measure-
ment of health statistics data. The Korean Society for
Preventive Medicine. Seoul. 2000. pp 111-35. (Korean)

17) Buysee DJ, Reynolds CF, Monk TH, Berman SR,
Kupfer DJ. The pittsburgh sleep quality index: a new
instrument for psychiatric practice and research.
Psychiatr Res 1989;28(2):193-213.

18) Kim GD. A study on quality of sleep and sleep disturb-
ing factor among community dwelling elderly. Korean
J Society of Welfare for the Aged 2000;7(1):173-92.
(Korean)

19) Korea Occupational Safety and Health Agency.

418

Evaluation of risk factors for the prevention of work-
related musculoskeletal disorders(translated by Noh
SK). KOSHA Report No. 2001-41-151. (Korean)

20) Jencks, C Perman L, L Rainwater. What is a good job?
A new measure of labor-market success. Am J Sociol
1988;93(6):1322-57.

21) Kalleberg, Arne L, Stephen V. Pathways to a good job:
Perceived work quality among the machinists in north
america. Br JInd Relat 2005;43(3):431-54.

22) Kim HR, Won JU, Song JS, Kim CN, Kim DS, Roh
JH. Pain related factors in upper extremities among
hospital workers using video display terminals. Korean
J Occup Environ Med 2003;15(2):140-9. (Korean)

23) Park GS, Chae HJ, Shin JY. Relationship of burdened
workand musculoskeletal symptoms in small to medi-
um sized enterprises. Korean J Occup Environ Med
2005;18(1):59-66. (Korean)

24) Yoon JW, Yi KG, Kim SY, Oh JG, Lee JT. The rela-
tionship between occupational stress and muscul oskele-
tal symptomsin call center employees. Korean J Occup
Environ Med 2007;19(4):293-303. (Korean)

25) Kim BY, Park CY, Yim HW, Koo JW, Lee KS.
Selection of a high risk group and the effectiveness of
an exercise program on musculoskeletal symptoms in
small and medium sized enterprises. Korean J Occup
Environ Med 2005;17(1):10-25. (Korean)

26) Nam KC, Jang SW, Jhun HJ, Park JT. Estimated num-
ber of korean workers with back pain and population
based associated factors of back pain: data from the
fourth Korea national health and nutrition examination
survey. Korean J Occup Environ Med 2009;21(4):365-
77. (Korean)

27) Park SG, Lee JY. Characteristics and odds ratio of
work related musculoskeletal disorders according to
job classification in small-to-medium-sized enterprises.
Korean J Occup Environ Med 2004;16(4):422-35.
(Korean)

28) Oh JI, Yoo DH, Paek DM, Park JS, Cho SI.
Association between physical workload and work-relat-
ed back pain: A Nationwide study. Korean J Occup
Environ Med 2011;23(3):298-308. (Korean)

29) Shin KS, Chung YK, Lee HE. Prevalence and risk fac-
tors of work-related low back pain among operators
and drivers of transportation vehicle. Korean J Occup
Environ Med 2012;24(1):11-9. (Korean)

30) Lee EC, Kim HC, Jung DY, Kim DH, Leem JH, Park
SG. Association between job-stress and VDT work,
and musculoskeletal symptoms of neck and shoulder
among white-collar workers. Korean J Occup Environ
Med 2007;19(3):187-95. (Korean)

31) Yoo SK, Choi CK, Song HS, Lee CG. Relationship
between occupational stress-emotiona labor and mus-
culoskeletal symptoms and experience of absence or
early leave in some civil affairs officials. Korean J
Occup Environ Med 2011;23(2):192-202. (Korean)

32) Jeon ES, Lee KS, Lee SY, YU JH, Hong AR. Therela-
tionship between job stress and quality of life for hospi-



LMz & -

tal workers by type of employment. Korean J Occup
Environ Med 2009;21(1):28-37. (Korean)

33) Koh SB, Son M, Kong JO, Lee CG, Shang SJ, Cha CB.
Job characteristics and psychosocial distress of atypical
workers. Korean J Occup Environ Med 2003;16(1):
103-13. (Korean)

34) Geertje AM, Willem M, Paulien MB, Lex M, Bouter
GW. Psychological risk factor for neck pain: asystemic
review. Am JInd Med 2001;39:180-93.

35) Kim YK, Kang DM, Koh SB, Son BC, Kim JW, Kim
DW, Kim GH, Han SH. Risk factors of work-related
muscul oskel etal symptoms among motor engine assem-
bly plant workers. Korean J Occup Environ Med
2004;16(4):488-98. (Korean)

36) Ferrie JE et al. Health effects of anticipation of job
change and non-employment; longitudinal data from
the whitehall 1l study. BMJ 1995;311(7015):1264-9.

37) Gore S. Stress buffering functions of socia support; an
appraisal and clarification of research model. In:

W Brlg BRAISOIMSl Mol DBAA S4B BHALP

dohrenwend(eds) stressful life events and their context.
Wiley. New York. 1981.

38) Vahtera J et al. Effect of organizational downsizing on
health of employees. Lancet 1997;350(9085):1124-8.

39) Kivimaki M et al. Factors underlying the effects of
organizational downsizing on health of emploees. lon-
gitudinal cohort study. BMJ 2000;320(7240):971-5.

40) Ha JH, Kim DI, Seo BS. Job stress and psychosocial
stress among firefighters. Korean J Occup Environ Med
2008;20(2):104-11. (Korean)

41) Kim HC, K KS, Koh DH, Leem JH, Park SG. The rela-
tionship between job stress and psychosocial stress
among nurses at a university hospital. Korean J Occup
Environ Med 2005;18(1):25-34. (Korean)

42) Moon JI, Park DH. A study on relationship between
symptoms of musculoskeletal disorders and psychoso-
cial stress for electronical product assembly workers.
Inha Univ 2009.2. (Korean)

419



