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SHE HFoer EYols(Farth moving) &M 2HA+ 3529
Axt, 1499oflA 8AIZE A B AAY EHtE BRstied
68.7%7F &F°INeH, olF 75%= A F 12 59%= Adud &
ZAe S48t tHZimmermann, 1997). W R @ gz HY 5%
SOl 45%E 7P =okA, 20-29M Atele] 8% #Hec] 35% 1
50-5949] SH-8°] 67%%2 YUErGTtHZimmermann, 1997).
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°17+55t  7]F(Ergonomic Standard)”2 dWWoz  FZSHHA “Basic

Screening Tool”& EFAIZALE o] TEFAALS FaladS Aolsta

4 HHo g AAEIL %EHOSHA, 2000).
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2-317 [ 2-4]9F o] AefRE(Ecological model) (Sauter and
Swanson, 1996)3} ZtAP e L& (Workstyle model) (Feuerstein, 1996) &<

2dz AY=Eth(National Research Council (US) and Institute of Medicine

(US), 2001).
?
v Tissue e
i Damage
Physical Biomechanical | .Détaet ' Labelingl.| Musculoskeletal
> Demands™—>  Strain —> Sansaliori = Allriblition > Outcomes =
pivsical —  Symptom reporiing
'y Haalth cars utilization
i Disabillly
VDTiOffige |H€;:;::lsa| £ peychologeal Porformante probiems
Tachnology
’ | 4
h 4 -
Work Psychological

== Organization =====%* " Sirain

L

(19 2-1> An ecological model of musculoskeletal disorders.(Sauter and

Swanson (1996:8))
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WORKSTYLE

BEHAVIORAL UPPER
= force, repetition, EXTREMITY
awkward posture
WORKPLACE * work/rest cycle SMCTOMSY
- PSYCHOSOCIAL | g = muscular
STRESSORAS - pain
* numbness
A COGNITIVE = tingling
= fear of losing job
= fear of performance
decrement
» frustration re: ioss of r
W control

= WORK >
DEMANDS

PHYSIOLOGICAL
= muscle activity/
cocontraction

= cortisol

§

ERGONOMIC STRESSORS
= Work task andfor workstation

v

(1™ 2-2> Workstyle model. Adapted from Feuerstein

A4 FAAS] SEFE Fu AdES Z=AA &4 AP H™ol
o (Schneider, 2001), ©& 2ol Hls| F=AA de DAY EC] FIs] =
ot Btk (Rwamamara et al, 2010). AAE A7) (World Health
Organization)= 41414, JF222, AAR]Z], 710 9 Aewskd &4
S OFet S acle] EEAAARS oIt st tH(Vedder and Carey,
2005). HdAdNA ZTEAA L} #HE Ao ¥HEH, FAA =
717 B &5 o] 87t AR, FAR AAME EAY AU =AY =Ht
sk A, FAES A7 Qlew o] F AAE o] &t Mkt AL .
842 HAEAHFung et al., 2008; Hoozemans et al.,, 2002; Lotters
et al.,2003; Marras et al., 2000).

Holmstom(2003)2 A9l AAZ=2219] vrolel AX o3 I=AA 4
of tigt AEXAHE5,191%)E AAlRt 23} HAF

oAA gol &AL, AHQl 7IAL AE, =EE

M)

Kol
gov, 1823} v Zele AHor 224
At EF, ool wet ARAZEAe) vPFRT 227 AAg] 3
Tttgon, 55~59419] ZeAE Hlws] $e W, AdT2A} & 31.1%,

N
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oA 41.1%, 8F 35.7%=, ¥WAF ZEAE B 232%, o7 27.2%85F
26.1%2, AARA Zazte] B 17.0%, o7 20.4%, 83 23.5% Ht} 132
A SA4EA7Y =rhal A6 tHHolmstom, 2003).

Petersen(1998)¢] AF-Ait= ml=r I (G1~61A) AAZ2AeE SA 5
2} Atolo] AZAH vlmoME AHAZEAE At SAF At HE| 5 &

3 1.48), &, ggle 1.38) & Aoz ZAME QI tH(Petersen, 1998).

2 oiAE wes 27sls lo] Hrh Ed FAF wEL T
A A A

28 23 ofdet 2EH A, 9 9 ZEAA, BAAA N E
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=
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ZAAE g=e A A dEoR AASHATHE, 2006)

A4GF9] AATEE AT Mohamed(2003)= HgHe] b it
M, b oAkl ad, b A ZAf bl " SRS AAH
27, Aol dish A=are] A A &7, AR doieE, 294 @
Aol @or el ot Ay

107145 stgacloe 2 AA5HtH(Mohamed, 2003).

of ofe, P

dl 5 Fuso] 7MY A AAEE F8 8dlo

o]t 9](2011)7} Langford €] (2000)2 AFAAS] FHFEL] Y
T AARD BAE AL o, HAFTESE HdEe] & WY EH &
f A %

SFHALT = ol A Hrhal 6191, Moharned(2003)= AA
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MARAZ]FE(WHO) A= “A7Fo]
Wob ofyet sA1A, A4 B ARS] A Q]
ostal ot well being2 WHO-5 well being |4~
WHO-5 well being A= EA=, 2HES, &7], AH, 2
N 2= 58 BAA=04: A8 187 go~54
She ==, AAEZAZ]Fo oJs) 1988 e
Stof Qlo wigstal FAAQ] A = FEEoe] AA 3070 ©f
2 Hdxo] ¥ AAZXC=E &R/EY Sloh 585 AAEAZA
(WHO-5)= 34 A=4 dHla B7Iske 7Fd de AEH=
stoltHTopp CW et al., 2015). WHO-5well being index+= &
dud S FEeE Al AHlS SAot= AS HHEE Sl §lo
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oG 2Q014E FAZ TEoh AU A ABHS AFHAD
A BEHY FAAL] F7tT 0|2 8] W2 @] FaHO
24 JGASL YT Eol FolE & Aot FHL sgov, 15
GQ01DE 2249 Aed 718 B T A7) Esde] Al

e 24 7 Ade FEe sFAHMEREE ¢, 201D,

AASHE 22 =+ e Yetol=ta SHAHEEE 2|, 2012).

ol (20172 HEY FAME WTer AR A3, ZEAA 480
Ue IFol Y= Il Hls) A7 AEH AT FolskAl wotoen, =44
7ol e dEel e &l v A7dds 4o Hol W2 ZAor 74
k(o] EE, 2017). ERF, ARAEY AL} AT 4o A Jto] =44
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d EEAE § 130997 FEE EdE ALY 7 UE
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opzjEto g AW Hys 5 FEO AARAZF WHO-5 49 A%
(WHO, 1998; Topp et al., 20155 AR&ste] H7i=Qdct 44 Heg ©
23 B gAY 7R JPY ke AL FAJUZY SR ARl gt
SHoE FIHEGITh WHO-5= &% /¢l tgh A ¥7F Hrolr|e
o}EHTopp et al., 2015). 57} &= & A4 H4rh 134 ujwt == 57 &

Z ol 3 FEolgE 0 BEx 1o HAg A &5 FHeE Bt
O}Q'(WHO 1998; Topp et al., 2015).
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3.4 933 ZE=AY Faladl kEAT 73
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B2 2EAES PO TPl uet FFAT2AL WA 2
2z FRsgon, A5AS AT 84980 eolHE Festdct. A7
DRAL FAR] AN FEREA AFSHe SEAE
on], W3FY 2 YA

2 2EAAE ol AT No2l, MAFAGAA,
(o]

k. 717 = 0, w4
Z) N=428% RRoHt. dYEEE 220} gonz @¥d 2ad

A 910 9] dlolHE &8st¥oem, 404 vjgt N=197, 40t N=212, 50
] N=282, 604 o]A4 N=2197 E=

Q0% 48, 1L, AL, HH 9 Aol
27, W% Bz 249, A0-Fe 2wy
A e A A, BEEDE TAGAT. SANEY warEel 7
A6 ZEPARA ARl YA f i

L = 1: Never, 2: Almost never, 3: 1/4 time, 4: 1/2 time, 5: 3/4 time,
6: Most of the time, 7: Always)2 SEESIC} ol SEAtt LHs5h=
Qo TRATE) o]} glol LEFES BolPIo] BAS e & Ak

o pl

getd 2 dpelAl A% 2Ede] Heh ATAL fegHae] it =
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chi-square test, ANOVA
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logistic regression
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770 1348 vt = 57 &5 5 olk & Eolgk 0 E 170 A=gh
39 985 3o BRI,
(E 4-1> Q94 E49] WS A9 A=49
Factor | Variable | Description | Observed Score
Worker Personnel Age 1: <40, 2: 40s,
3: 50s, 41 =60
Employment Work experience 10 <3, 20 3-5, 3 =5
Wage (KRW million) 10 <2, 20 2-3, 3 34,
4: >4
Working time / week 1: <41, 2 4132 3 =53
Hazard Physical Vibration 11 Never,
exposure hazards Noise 2: Almost never,
High temperature 3: 1/4 time,
Low temperature 4: 1/2 time,
Chemical Fumes, dust 5: 3/4 time,
hazards Vapor 6: Most of the time,
Skin contact with 7+ Always
chemical
Tobacco  smoke
infection
Ergonomic Awkward  posture
hazards Manual  heavy
loads handling
Standing  posture
Repetitive  motion
Satisfaction ~ Work 1@ Not at all
condition 2: Not very satisfied
3: Satisfied
4: Very  satisfied
Health 1 Very bad, 2: Bad,
status 3: Moderate, 4: Good,
5 Very good
MSDS Overall fatigue
problem Backache
Upper Imb pain 4. vos o: o
Lower limb pain
Any musculoskeletal
pain
Wellbeing good spirit 0: Never, 1: Rarely,




relaxation

being active
vitality

general interest

2: Under 1/2 times,
3: QOver 1/2 times,
4: Most of the time,
5: Always

Depression

13 sum <13, answered
Oor1toany of the 5
items, O: others
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Z

%
Tl W2 F8d aSole Aot EActs AR YeHtHE= 47.210,
p<0.00D). FF TFA2 AFFA 0] 42,0147, @A 0] 41.23/7r08 A}

2w @A o] Fg ZRAZE Hol7h gle AR LRERTHFE=3.627,

(B 4-2) 74449 AR @32 2595, 39, FEEFARE 24
Work .
Opation e (KRW mition) | C(Weeke)
years)
Clerk Mean 7.90 3.46 42.01
SD (7.134) (1.446) (5.998)
Field Mean 8.12 2.96 41.23
worker SD (8.652) (1.189) (10.314)
Total Mean 8.02 3.20 41.60
SD (7.961) (1.342) (8.534)
Mean F 0.323 47.210 3.627
test D 0.570 <0.001+ 0.057

Note: *significant at 0.05, SD = Standard deviation

_34_



B 4-32 dAE KWCS AZ27F9 faasl LEi=E o83 fala
ALEFHE HE FoA B4 fgale] tigt 74 Hx Aol it B
Hw AR Aag, Aol T 4t 2814802 P EA YEeH,
28(2.379), Ae(2.265), 1&2.254)&0=2 Uehygrh T3 AE 42, 1
2, A2oA @A LEpFo] AMRA v B2 Aog vt A
=2 AR (3.546)0] AFRA(2.013)ET}t =2 Zo= et H(F=414.709,

p<0.001), &FoAE EH2(2.952)0] &9k, AHFZ(1.834)0] B2 7
LB TH(E=250.338, p<0.001). d-oflA= d21(2.756), AHF2(1.704) 0=
UL (F=272.022, p<0.001), A-ollAl= @72(2.755), AFFA(1.730) 2.2
AW GoJgt Zo|7} ZAst= Ao R UERth(F=248.747, p<0.001).

(E 4-3) A5E 597 989 LE35F (29t 7845)
(T)%%?Jpcgtion Vibration Noise temgtlaggture temg)_gplzvature
Clerk Mean 2.013 1.834 1.704 1.730

SD (1.334) (1.141) (1.016) (1.040)
Field Mean 3.546 2878 2756 2755
worker SD (1.758) (1.560) (1.562) (1.603)
Total Mean 2814 2.379 2254 2265

SD (1.74) (1.471) (1.429) (1.449)
Mean F 414.709 250.338 272.022 248,747
test 0 <0.001+ <0.001+ <0.001+ <0.001+

*significant at 0.05, Note: Mean score = 1: Never, 2: Almost never, 3: 1/4 time, 4: 1/2
time, 5: 3/4 time, 6: Most of the time, 7: Always. SD = Standard deviation
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et B+ Hw HAS d3E UEd Aoz, Aty

52 | 7P =A1 vepston, 24 23A|(3.784), A4 =
A(3.744), F-AHET AA(2.871), SHE FHF2.6300«22 Yebgeh E3,
HAAS 2, FFE HAF, A, ZAAA, e FROA 247 2 EE
Zpol7b EAfoHe Ao Uehgon, BAES AAE @42 (3.528)7 AR
21(2.154)9] zfol7t Qe Al= UsHthHE=349.577, p<0.001). SF& =
NHE @2 (3.377)0] AFEZ(1.813)HL} =& Aoz et (F=604.054,
p<0.001), YA AAEe @ 0] 46660 AHFH(2.736)Htt & AR
UER T (F=645.698, p<0.001). ¥HE &2 @42 (4.325)0] AHF2](3.325)
Hu =2 oz uyeht HFgdE Zolrb EAcke Aoz yehhh
(F=119.780, p<0.001).

(E 4-2) AFE A7 AP =EFF(ENE THHED)
Type of Awkward Material Standing Repetitive
Occupation Posture handling posture motion
Clerk Mean 2.154 1.813 2.736 3.325

SD (1.277) (1.014) (1.537) (1.940)
Field Mean 3.528 3.377 4.666 4.325
worker SD (1.733) (1.559) (1.625) (1.873)
Total Mean 2.871 2.630 3.744 3.847

SD (1.678) (1.540) (1.854) (1.969)
Mean F 349.577 604.054 645.698 119.780
test p <0.001 <0.001 <0.001 <0.001+

*significant at 0.05, Note: Mean score = 1: Never, 2: Almost never, 3: 1/4 time, 4: 1/2
time, 5: 3/4 time, 6: Most of the time, 7: Always. SD = Standard deviation
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aTv)

B 4-5% stsbd 9 AESHE fdaclel Bt 7 Ak oo tigh %
o vl AAL At vetd Ze®, & 2 wHA(2.490)7F 7HY =4 o

ow, gl ¢17](1.812), Z71(1.721), T HZ(1.666) T (1.521)&0=
Uebstth B & 9 WA, 371, o8 JE, Juidr], gl 2z At

|t @A) Aot EAfSHe AR UEhge

(3.129)0] AFEA(1,792)Hct =& Aoz veRdth(F=330.957, p<0.001).

7= @AA(1.979)0] AR (1.454)HT} k&25Fo0] 2 Aoz Uy
(F=118.044, p<0.001), = H=H2 AF2(1.890), AFFZA(1.423)EHT} =2
Aoz YeRTtHF=106.972, p<0.001). i 7] dA2(2.029)0] AHFZ
(157558 =& 7Aooz Ut (F=95.671, p<0.001), #IL A=
(1.667)°] AFRZ(1.363)He} =2 Aoz e} LE2ALA ZEY 2o
7} EAot= Ao = UERTHE=69.878, p<0.001).

o

B 9 HAE R

oN X o

R

GE 4-5) AFE shobd 2 ABeHY RN LESEeBE 7HD)

Onmation Pnst | Vvapor | (SSR | Temare) | Infection
Clerk Mean | 1.792 1454 1423 1575 1.363
SD (1.176) (0.706) (0.668) (0.814) (0.579)
Field Mean | 3.129 1967 1.890 2.029 1667
worker SD (1.797) (1.184) (1.136) (1.089) (0.889)
Total Mean 2.490 1.721 1.666 1.812 1.521
SD (1.671) (1.017) (0.970) (0.993) 0.771)
Mean F 330.957 118.044 | 106.972 95671 69.878
test P <0.001+ <0.001+ <0.001+ <0.001+ <0.001+

*significant at 0.05, Note: Mean score = 1: Never, 2: Almost never, 3: 1/4 time, 4: 1/2
time, 5: 3/4 time, 6: Most of the time, 7: Always. SD = Standard deviation
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Hr2.960)= @A Q2.65DEAT H
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Z25

1&°]

Fe Ao® UpERTH,*=169.049,

B ARAA ARE LEEd BE
7 UErgon], A% wet 22e7

of "t f=E Hatol tigt o7t EAlSE ALz UETHF=173.881,

p<0.001).
FE 4-6) AMFAT A Z2EE TR 24

e o Distribution test Mean test
; Not at | Not very e Very Mean
Ceepaien all | satisfiea | Satisfied | catictied (SD)
Clerk N=833 6 77 691 59 2.964
% 0.7% 9.2% 83.0% 7.1% (0.437)
Field N=910 18 295 584 13 2.651
worker % 2.0% 32.4% 64.2% 1.4% (0.544)
Total N=1,743 24 372 1,275 72 2.800
% 1.4% 21.3% 73.1% 4.1% (0.520)

Statistical v? = 169.049 F= 173.881

testing o< 0001~ P<0.001~

Note: “significant at 005, Mean score = 1: Not at all, 2: Not very salisfied 3 Satisfied, 4- Very satisfied
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415 AR A A4 Wl

AREAQl AZdH ol it B7HE 53 HE=E mHsh
= Hl-go] 71.3%& et on, vm

3.4%= JERTE.
HH AR @7
= Aoz YehgtH(?=32.466, p<0.001). AZ/Fef7t wi¢ Et
E}E}— Hl-go] AMRZ2 77.2%<1H| §roto], @22 65.9%=2 e}

ol vls) B Azt Eohe vlgo] @A ol Ao

37

ol

]

rel

et
274"l ek 58 AHAE Haeol Wi B vl HANAE AR L]
AR A4G.840E BFAGEI0RT H B Ao Ut ARz
Hls) @A) Aze] £4 ek Ao Vehth(F=31.836, p<0.001).
(R 4-7y B3 ANE AR B4
C Mean
Tore of Distribution test test
Occupation Very Mode Very Mean
bad | Bad | are | G00d | g55q | Total (SD)
Clerk N 2 16 172 563 80 833 3.844
% | 02% | 19% | 206% | 67.6% | 9.6% | 100.0% | (0.614)
Field N 3 38 269 546 54 910 3.670
worker % | 0.3% 42% | 29.6% | 60.0% | 59% | 100.0% (0.666)
Total N 5 54 441 1,109 134 1,743 3.753
% | 0.3% 31% | 253% | 636% | 7.7% | 100.0% (0.647)
Statistical y2= 32.466 F=31.836
testing 0 < 0.001% P<0.001*

Note: *significant at 0.05, Mean score = 1. Very bad 2: Bad, 3: Moderate, 4: Good, 5: Very good
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&

36.3%% 7V = Ueigen, AA 25%530.2%), 255(24.0%), AA0=
(23.1%), stA .

B 4-894 BHH IZAA 55 FollA fFolA @A AR 2}
o7} Q& Aoz ueRFom(y2=111.846, p<0.001), @&2(34.4%), A+
(12.7%) 2.2 vrepgtth 3k A2 I8FAE AFE Zfo|7t EAfct= A
o2 Yebgom(y?=156.605, p<0.001), @42(43.4%)0] AHE2(15.8%)Hct
=2 ZAo=2 yeigth ofA I8FolAE AFE Aol EAcH: AR
LFERSE 0 #(°=91.801, p<0.001), EF2(21.8%)2] H]&©°] AHF2(5.8%)E Tt
=2 ZoR Ueyth 9F, A4, oA ok R4 F ostietk: 52 24
Sk HlgolA AR @AY Aot EAfste AoR UERgOoH ()
=148.177, p<0.001), @2 (49.7%), AH+2(21.6%) 2.2 eERGT)

(# 4-8) =474 55 244 74

Musculoskeletal pains
'(I;ype ol Upper limb Lower '
ccupation Backache Sl i Bl Any pain
Clerk N=833 106 132 48 180
% 12.7% 15.8% 5.8% 21.6%
Field N=910 313 395 198 452
worker % 34.4% 43.4% 21.8% 49.7%
Total N =1743 419 527 246 632
% 24.0% 30.2% 14.1% 36.3%
2 test x> 111.846 156.605 91.801 148.177
0 <0.001+ <0.001+ <0.001+ <0.001+

Note.: *significant at 0.05
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¥ 2(23.4%), 5 9 £ 12(12.6%), 247B.4%) £ 2 e

H 4-994 B AANRE 542 Baxo| tigh AR} %A Q] ZM%
ZAeH= Aoz et on(y2=58.380, p<0.001), @FA(30.4%)°] AFEZ]
(15.0%)ll Hlsl 242t Hl&o] B H& A& UeHTh & 40k
SHEAY EEoE ARFAM @FZHO Aot EASHAL™(=4.724,
p=0.030), AFF2(2.4%)°l Hla @A (4.3%)°] T &2 Ao ety

)

Ao 2 UERFOom(y2=7.416, p=0.006), AFFZ(14.9%)°] 732(10.5%)°l
Hol 24:219] Hlgo] ¥ &2 Zo= Y
& DA% —‘D—WH RROME ARFA N FAFA Y] Zpol7p EA

r

474%)0] & =& ALz et

(B 4-9 ARAT @29 AP AZEA s4x 24

fo

Health problem
Type of Headaches
Occupation %’t%ﬁg Anxiety and Depression
Eyestrain
Clerk N=833 125 20 124 285
% 15.0% 2.4% 14.9% 34.5%
Field N=910 277 39 % 428
worker % 30.4% 4.3% 10.5% 47 4%
Total N =1,743 402 59 220 713
% 23.1% 3.4% 12.6% 412%
* test X 58.380 4.724 7.416 26.813
0 <0.001+ 0.030+ 0.006+ <0.001+

Note: *significant at 0.05
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CE 4-10) §3189 eBAZ 324 B4 497 g

Factor | Variable | Description | Observed Score
Hazard Physical Vibration
exposure hazards Noise 52 9| LB A|ZH
i =S(FYZEAZHZREY
High temperature 4()7@73:4 &T&IIHE# /i%'.ﬂ_l
Low temperature =P
Chemical Fumes,  dust A7l £
hazards =ML 5=
azard Va.por _ <2 hours
Skin contact with 2-4 hours
chemical >4 hours
Tobacco  smOke  (yore: gof 2l 8 20l
Infection CEHE (7RME =
Ergonomic Awkward  posture 1: Nevgr, 1/23 t_A|m02T
hazar never, 3: ime, 4:
azards Manual ~ heavy 12 time, 5 3/4 time,
IoadS.handIIng 6: Most of the time, 7:
Standing  posture Always)
Repetitive  motion
A4y Tl frzde BAsp] el 2ea 54 A%, A9,
LS, ZRAZ, 9 dFor FAHAL 2ERAL A A7 ws
2 Q78B Bl ‘U A dyol FHE ARS FRIGon, Y
FAge Tt AR B2 QT8F B3 U= &FF o/fd o] @A 4
g5 92 A REW = 2%= 8ottt 3F HAEERs 1 mle Fo%
o}, 20 Bojgith, 30 BEolth 41 AR Solebx] gkt 5 e FolaA]
beria pEotel Hasturh m& TY ojRe] W MR Bgozl
Q60A “11-857F AlFstAY HE&S e TS(ER)" offo #wet 2342
gastglon], ARSH As 11 I 0 ofrke FEsl EAstrt
AR AF W42 Q30 ‘AT ctdd diet AHEAE FETo wWet 2
S ggotger, 10 ujle & AF Te o, 20 F AT "otk §HS
10 J¥g=, 3: H2 APz Eohs dHold, 4 As] Aledz] xetth=
SE2 00 ol ohE FEdte] 42 AASHH. FAAIRE] g o Fof
g WaRE Q35 “FAARI] 1A wgkel Aeo] S8 mels shasty]
A AASF T



Heg FEE, A A o
2 yolr}, 3: Ko}, 41 F2 Holt, 50

= 120 &
TEAA S5EHE AT A HEE 9 F,
S EYgte §50] EAst=E YErdth
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B 4-11) 2227 9 2284 54 24 J=49
Factor | Variable | Description | Observed Score
Worker Employment Work experience 10 <8, 20 3-5, 3 =5
. 10 <2, 20 2-3, 3 34,
Wage (KRW million) 4 =4
Working time / week 1: <41, 2 412 3 >A3
Working Job prospect 1: Very Yes, 2: Yes,
conditions 3 Moderate, 4: No,
Job security 5 Not at all
Educational training
Provide information 1 Yes, 0: No
Offering a rest
Satisfaction ~ Work 1: Not at all
condition 2: Not very satisfied
3: Satisfied
4: Very  satisfied
Health 1 Very bad, 2: Bad,
status 3: Moderate, 4: Good,
5: Very good
MSDS Overall fatigue
problem Backache
Upper I!mb bain 1t Yes, 0: No
Lower limb pain
Any musculoskeletal
pain
Wellbeing good spirit 0: Never, 1: Rarely,
relaxation 2: Under 1/2 times,
being active 3: Over 1/2 times,
vitality 4: Most of the time,
general interest 5: Always
Depression 10 sum <13,
0: Other
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(B 4-12) 183 B2 Falad] B v

Exposure time
Variables <2 2-4 >4 Total Mean test
hours | hours | hours
Vibration | Regular 34.9% | 20.2% | 44.9% | 100.0% 3.231(2.302)
Temporary 31.3% | 26.2% | 42.5% | 100.0% 3.217(2.284)
Total 33.1% | 232% | 43.7% | 100.0% 3.224(2.292)
Test statistics x’= 4377, p = 0.112 ;; 0(-)9902%
Noise Regular 546% | 20.7% | 24.7% | 100.0% 2.216(1.968)
Temporary 495% | 22.0% | 28.5% | 100.0% 2.499(2.154)
Total 521% | 21.3% | 26.6% | 100.0% 2.359(2.067)
Test statistics x*= 2380, p = 0.304 pF = %_%%%*
Hgh Regular 61.0% | 145% | 24.5% | 100.0% 2.113(1.966)
temperalre | Temporary | 56.5% | 13.6% | 29.9% | 100.0% 2.424(2.184)
Total 58.8% | 14.0% | 27.2% | 100.0% 2.270(2.083)
Test statistics x’= 3.175, p = 0.204 pF ; %_%%;
Low Regular 61.8% | 13.8% | 24.5% | 100.0% 2.131(2.011)
temperalure | Temporary | 58.9% | 11.2% | 29.9% | 100.0% 2.345(2.117)
Total 60.3% | 12.5% | 27.2% | 100.0% 2.239(2.067)
Test stafistics x’= 3717, p = 0.156 ;; 2(')_2%’1’
Note: “significant at 0.05
ol E P E I EAIZIAFEZRAI R T) Aoy 28 E AT

oL T T ==
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v
z
o T

zto|7t EAstA] o= A2 YERTTH(y*=3.433, p=0.180).

TEE FAFY 2N BXE AT ol kE H|go] B 44.2%2
7P = dergen, 1838 wE FHE Fgel E3EE AR Aol
7t EAsHE Ao® YERETH(?=23.400, p<0.001). 4A1ZF o kg HlE2
v t2l0] 42.6%2 =3k, Aol 28.5%= WEFETE YA 9] L EA]
F B 4AZE ol kE H]E0] B T3.7%E 7P B4 yEhded, 1
Sl WE GAAA EEEE AZR Zo|7t EASHE AoR UE
TH(x?=20.216, p<0.001). YARAC] 447t o kEH= HE2 HATZA

o] 80.4%, iAol 67.0%2 et ZAAAC] LEAIZE BEXE 247
oRb ' E HlE&o] Bt 50.1%E 7P =4 dEiew, -G HE HAAA
of LEE AR zol7t EAfchs AR UERETH*=52.198, p<0.00D).
AAAANA 2412 mlgt LE2EE HE2 H[A R0l 62.1%, Al
37.8%% UEETh upAge 2 BHEEZANY] L EAIZF ERE 4X7F o kE

o] Bt 60.3%E 7P =A dUEgew, 1gH | T HARAC]
ZE5E ARR2 ztol7b EA6HA] Y= Ao= YERETH*=0.936, p=0.626).
FoAEaclel et NGFHE ofF P AALEAS
gt Azt BAAG A (F=6.310, p=0.012)¢] th3t &% Hd ==

2 7b EAcke Ao=® vEgon], H[AA] o] 3.4024]
og w9y, ARAL 3.005A7te2  JeRgth FEEFF(F=25.058,
p<0.00D)° gt Bt LEANAE TGJHE Afol7t EAfote AR
urepgtom B2 331841, A2 25904102 UET YA
A (F=32.655, p<0.00D wiet Bt ke AZFAME 218G 2tol7t
ZA5I= Aor Uehgron v|AFZo] 5073417t 2 E9kyl, AHAL 5
F BT 42520 kE2EE ZoR yeyth wEE2HF=0.577, p=0.448)

r°l‘
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of thdt HH LEALA = IEFEHE 2pol7t EAfsHA] Y= Aoz UE
St
(E 4-13) T8I AFget fa29l AR v
Exposure time
Variables <2 2-4 >4 Total Mean test
hours | hours | hours I

Awkward Regular 36.8% | 22.1% | 41.1% | 100.0% 3.005(0.928)
posture Temporary | 33.7% | 19.0% | 47.3% | 100.0% 3.402(2.229)
Total 35.3% | 20.5% | 44.2% | 100.0% 3.205(2.306)
. ) ~ F= 6.310,
Test statistics x“= 3433, p = 0.180 p = 0.012%
Manual Regular 37.5% | 34.0% | 285% | 100.0% 2.590(1.998)
?atgf'al Temporary | 24.6% | 32.8% | 42.6% | 100.0% 3.318(2.231)
anding  Motal 31.0% | 33.4% | 35.6% | 100.0% 2.956(2.149)
Test statistics Y?= 23.400, p < 0.001+ ;228_'88?;
Standing Regular 171% | 15.9% | 67.0% | 100.0% 4.252(2.223)
posture Temporary 91% | 10.5% | 80.4% | 100.0% 5.073(1.957)
Total 13.1% | 132% | 73.7% | 100.0% 4.666(2.132)
Test statistics Y?= 20.216, p < 0.001+ ;ng_'gg?;
Repetitive Regular 245% | 15.7% | 59.9% | 100.0% 4.052(2.442)
motion Temporary | 22.0% | 17.3% | 60.7% | 100.0% 4.177(2.367)
Total 232% | 16.5% | 60.3% | 100.0% 4.115(2.404)
» ) _ F= 0.577,
Test statistics x°= 0.936, p = 0.626 0 = 0448

Note: *significant at 0.05
1ol E RlElr EAIZI(FEZFAIZZFEY )Ry v EH8E H
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4.2.2.3 5P ol 29l =EAN LEAZT T8 HlL

ar
7h EASHA 9w Ao®E YeHTH(y?*=5.010, p=0.082). wiA=to & ¢ o
EEARE ZEE 2/ Rt =F H]Eo] Bat 93.5%=% wkew, 183

st gofeldacle] we I8P ofF Hot AALEATHE H|
W AR Ay F3 WA[(F=17.044, p<0.00Dl thet Bt =&AL A=
TSP 2ot EAjchs AR YR on, H[ArEo] B 3.0984]

TrA0] 24434t kEEe= Zox Ut F71(F=2.473, p=0.116)°]

St B LEATAE TE8GHE Aot EASHA] e AR UEry

rr

N

%

it

of. o5 (F=3.635, p=0.057)°] et =& HLolANk TEFHE zlol:

EASHA] e Aoz ettt 2uidr](F=2.173, p=0.14D°] oigt =&
VERFEE  Zpol7b EAoHA] e ZoE yeEwRow,

(F=1.643, p=0.200)° t3t & BLoAE 18 ztol7b EAfobA] ¢

= A& Ueth

O
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(E 4-14 DEFANE BESH 9@ 3510 4199 22N v
Exposure time
Variables <2 2-4 >4 Total Mean test
hours | hours | hours ota
Fumes, Regular 551% | 16.2% | 28.7% | 100.0% 2.443(2.214)
dust Temporary | 411% | 17.1% | 41.8% | 100.0% 3.098(2.404)
Total 48.1% | 16.6% | 35.3% | 100.0% 2.773(2.334)
- 9 F= 17.044,
Test statistics x°= 19.020, p < 0.001+ p < 0.001+
Vapor Regular 85.5% 7.1% 7.4% | 100.0% 1.249(1.228)
Temporary 80.6% | 11.0% 8.4% | 100.0% 1.394(1.451)
Total 83.0% 9.1% 7.9% | 100.0% 1.322(1.346)
- 5 B F= 2473,
Test statistics x°= 4389, p = 0.111 0= 0116
Skin Regular 88.6% 5.7% 5.7% | 100.0% 1.154(1.079)
Sv%?]fact Temporary | 84.8% | 7.0% | 82% | 100.0% 1.317(1.388)
chemical Total 86.7% 6.4% 7.0% | 100.0% 1 .2F36( ; g;lg)
. . 2 _ = . 5
Test statistics X' = 2796, p = 0.247 p = 0057
Tobacco Regular 82.1% | 11.2% 6.7% | 100.0% 1.283(1.264)
smoke Temporary | 75.9% | 152% | 8.9% | 100.0% 1.415(1.338)
Total 79.0% | 13.2% 7.8% | 100.0% 1.350(1.303)
- 9 _ F= 2173,
Test statistics x°= 5.010, p = 0.082 p = 0.141
Infection Regular 94.3% 3.6% 2.2% | 100.0% 0.973(0.713)
Temporary | 92.7% | 37% | 3.5% | 100.0% 1.049(0.986)
Total 93.5% 3.7% 2.8% | 100.0% 1.011(0.862)
- 9 3 F= 1.643,
Test statistics x°= 1.442, p = 0.486 0 = 0200
Note: *significant at 0.05
ol E PE I EAIZINFEZRAIZ R T) A E ol 8 E AT+
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4.2.3 B8 vRZHE 2229 2224 B4 v

4.2.3.1 AAT B4 2229 2595, F9, FEETFARE vl

Kok

702 JeEPTHFE=0.893, p=0.345).

TGP e A A5 o] 3.299uk, H[HPA]o] 2,529
Yo g 2 dyd A5 zol7t EAste AR UEL
THEF=97.778, p<0.001). & ZFAERE &0l 44.38A1%F, HIA A 0]
37.74N7t o m A vAGA ZRAY] F IRARME 2pel7h EA
sl Ao = YebgtHF=97.363, P<0.001).

(E 4-15) AT vg72 2229 24035, Fol, FLZRAR 24

Work

Type of - Wage Working hours
Employment ex@%gfg)ce (KRW million) (Weeks)
Regular Mean 7.90 3.29 44.38

SD (7.134) (0.963) (7.788)
Temporary | Mean 7.40 252 37.74

SD (9.465) (1.022) (11.455)
Total Mean 7.68 2.88 41.03

SD (8.469) (1.067) (10.352)
Mean F 0.893 97.778 97.363
test 0 0.345 <0.001+ <0.001*

Note: *significant at 0.05, SD = Standard deviation
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4.2.3.2 A3 vRHA 22 AY A Hw

H 4-162 183 He wE A Aol B 8 2xEeF HF
e el Aoz, f date Aol F27bol thote] 33.2%7F F<lot

o2 UEtgton 232%7t FostA] e Aoz yEtth ArEe] Fo
o|A} SEAT} 41.1%, HIBHAL 25.5%2 HFAd Hls| HAHHF2 2 ?:_‘-1}
2] < sAHoR Sgohe HIEo] Wow, T&FHE Uzt
gt S REE zol7b EAste o= UrEPkaHx?:MBW
p<0.001).

5:1434 ;14'1:,_94 le}a] X—]tﬂ-oﬂ sk uﬂ:r]- 742401]/\1 ;G:ﬁl_z] ;qoq ﬁuo} ;g
(3.323)= H1#A(2.883)ETt o E=A yetgtow, At vt
A A Fotol tigt zpolrt EAoh= Ae2 YERGTHE=57.946, p<0.001).

o,
o
o

o rr m

_‘l

-

_4

M

E 4-16) PR vRFA A AY L2

Type of Distribution test lvtlee;atn
Emieley et NO;”at Disagree ergtdee Agree a\ger;ye Total l\(/lse[a;;]
Regular | N 7 46 195 150 23 421 3.323
% | 1.7% 10.9% 46.3% | 35.6% | 55% | 100.0% | (0.805)
Tempo | N 21 123 175 103 6 428 2.883
rary % | 4.9% 28.7% 40.9% | 241% | 14% | 100.0% | (0.877)
Total N 28 169 370 253 29 849 3.101
% | 3.3% 19.9% 436% | 29.8% | 3.4% | 100.0% | (0.870)
Statistical x%= 61.807 F=57.946
testing p < 0.001 P<0.001+

Note: “significant at 005,
Mean score = 1: Not at all, 2: Disagree, 3 Moderate, 4- agree, 5 Very agree

_53_



4.2.3.3 B4R vA1E 2229 A A v

g Ut g% 679 < 2 2rh s AR s}
ol 15877} Bolsl Ao Uepton] 58.6%7 Sojald = Ao 1
gt ARdel Bo ol SwAT 10.0% FolshA e SuAt

T14%5 epton], MATAL 5o ol SEAT 213%, FosHA e
SHAT} d6.4%2 Ao s WAl Y Pl e Are] 3

|
AHog Sudst= H|Zo| Ugrom TR | obHAef gt 29

ztol7b EAfot= AR UERGETH(*=57.347, p<0.001).

(B 4-17) AR v AFA 2] 2 obHA] B

Distribution test
Tz o Not at g Very
Employment all Disagree | Moderate | Agree agree Total
Regular | N 118 174 76 37 4 409
% | 28.9% 42.5% 18.6% 9.0% 1.0% 100.0%
Tempo | N 66 132 138 85 6 427
rary % | 15.5% 30.9% 32.3% 19.9% 1.4% 100.0%
Total N 184 306 214 122 10 836
% | 22.0% 36.6% 25.6% 14.6% 1.2% 100.0%
Statistical x’= 57.347
testing 0 < 0001~

Note: “significant at 0.05
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d, HEA AE A AR 2 S
2 3T HEe ekl 2o
c2AE A 18.7%R e, Ht4
o] 27.6%, HAFAC] 10.0%2 vepget AfAw WAFAY L% &
AF 0wl Aol EASHE AR Uehth(y*=42.736, p<0.001). HHR
Aol T3t HRE AP Aol vlee AvEw A4 $YR F obd
HA RS Aedddths SEAE 129%%2H, BtAe] B 78.9%, H
AR AL 67.1%=2 UeEY v|AFA S orHE A AR AL 8]&o| At
ol wjs) e oz vehdth TEYHE hdE YRE AT e

e

oio

A~

= o7t EAstE Aoz YerGtH(*=14.971, p<0.001). &4
o3t v gL i 97.4%GoH, 1L E

ook BHuol ol EAsHA] = Zlog yebGthH(y?=0.154, p=0.430).

GE 4-18) AAT WATA B8 T, AR, FAAZ AT BE

Type of Educational Provide '
E)r/ﬁployment training information Offering a rest
Regular N=421 116 332 411

% 27.6% 78.9% 97.6%
Temporary | N=428 43 287 416

% 10.0% 67.1% 97.2%
Total N=849 159 619 827

% 18.7% 72.9% 97.4%
x? x? 42736 14,971 0.154
test p <0.001+ <0.001+ 0.430

Note: *significant at 0.05, SD = Standard deviation
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4.2.3.5 B4R vZF2] 220 287 S

B 4-195 D8P o2 2Rael B wEE LEet B A%
Ans ekl Ao, 2R MEEL 64.6%7) 1S ool SHE Hol
L ooz dehtow], AAAY wE olf $YAIE 72.9%, HFFAL

(o) Xe]

ThH(x?=28.256, p<0.001).

47 THEO] HELr o Tet P ARA FA 2R tER
A2=(2.736)= HIATA(2.540) et o =7 uehgton 183 wat =
234 gt wEx Hgol g Aoyt EAlske AR JEbdt
(F=28.711, p<0.001).

(B 4-19) gtAat A2 J28d TSk 24

Type of ¥ 5 Distribution test Me'\z/lan test
Emizloy et o;”at sgttis\;ieeg Satisfied sa\t/iesgi)led (Se[%;]
Regular N=421 5 109 299 8 2.736

% 1.2% 25.9% 71.0% 1.9% (0.506)
Temporary | N=428 12 175 239 2 2.540

% 2.8% 40.9% 55.8% 0.5% (0.561)
Total N=849 17 284 538 10 2.637

% 2.0% 33.5% 63.4% 1.2% (0.543)
Statistical x? = 28.256 F=28.711
testing p < 0.001~ P<0.001+

Note: “significant at 005,
Mean score = 1: Not at all, 2: Not very satisfied 3 Satisfied, 4: Very satisfied

_56_



2 Holtp B wje &2 Ho|th g 1%01 66.2%= UEow, 1m
o 52 e vmohety SEEh Hlgo] 4.6%= YET

HE 4-20004 AZFgE dig 2EE HH Gt v]AqrE] Atolo] &
o|7} ZA5H= Ao g Yehdth(y?=12.799, p=0.012). AZAE7} #$ Zct
Tl Zoiate Hlgo] AFAL 71.5%d wrete], HIAFAL 61.0%= U
EM, ARl wls vArAe] AAGHZE S Hlgo] @A 5] Wolr=

2 Yepst

d Fgeoll ot 53 A Aol tigh i Hlw AHAANE FA]
A7 H4(3.743)% HIAFA(B.598) BT o =2 Aoz yeht AHZ
| vlel B2 o] 217Fe] £2] 2 Ao YEETHFE=41.670, p<0.00D).

e

CGE 4-20) AFAT GFA] ARH A7 B4

Topa af Distribution test l\{[lggtn
Employment
i bag | Bad | N% | Good | (8% | ol | YSE
Regular N - 14 106 275 26 421 3.743
% - 3.3% | 252% | 65.3% | 6.2% | 100.0% | (0.618)
Temporary | N 3 22 142 238 23 428 3.598
% | 07% | 51% | 332% | 55.6% | 54% | 100.0% | (0.703)
Total N 3 36 248 513 49 849 3.670
% | 04% | 42% | 29.2% | 60.4% | 58% | 100.0% | (0.666)
Statistical x%= 12.799 F=41.670
testing p = 0.012x P<0.001+

Note: *significant at 0.05,
Mean score = 1. Very bad, 2: Bad, 3: Moderate, 4: Good, 5: Very good
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4242 IE4A &5 &% X
B 4-21+= 2=4A S5Ol et 189 HE o242 B2 E e B
4-21°04 HH 8%, A7, o] ok Be F stHetE 55 245k H
&0 50.1%= 7V =4 Uegen, 42 &55043.7%), 85(34.6%), St
A 2E5(22.4%) =22 YebgT
B 42194 HHE ZEAA 5 5 8FAA= AT HAFRY]
zpol7t e Ao g UEH o™ (F=26.658, p<0.001), “8++21(26.1%), B8t
2](43.0%) .2 VerTE 3t A2 2S5FolAE 18P HE Zfol7p EAS
= Ao® YeEgow(F=14.983, p<0.001), HIATFAG0.2%)°] AFEH
(371%)EY =2 Ae= Yeyth o] 85 IT-&JHE 2ol=
ZAeHe Ao el o™ (F=14.620, p<0.001), HAEF2(27.8%)2] H]-&O]
AFA16.9%)ET =2 A= UHHH. 85, 4A], st ol F9 F o}
Ut 552 2Aohs HlgolA FAa vgF2e Zol7p EAst= A
o2 e om(F=22.756, p<0.001), 112 (41.8%)°l vl T F5& =
AsheE H|&o] H|AHA(58.2%)°] H =7 UErgth
(B 4-21) A4 BiAqr2A e 2544 55 244 24
Musculoskeletal pains

Type of Upper limb Lower .
Employment Backache pain limb pain Any pain
Regular N=421 110 156 71 176

% 26.1% 37.1% 16.9% 41.8%
Temporary | N=428 184 215 119 249

% 43.0% 50.2% 27.8% 58.2%
Total N=849 294 371 190 425

% 34.6% 43.7% 22.4% 50.1%
Y’ test N 26.658 14.983 14.620 22.756

0 <0.001+ <0.001* <0.001* <0.001*

Note: *significant at 0.05
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4243 APV AZREA 247 XL

9% TaAE WA 48.5%2 AT wFAZe] &% Tad Al

T o7t = Aoz yebhgdom(y?=11.178, p<0.001), 25 S44 H&
o HAFA(54.3%)0] AFH(42.8%)Ee} HS AoE Yehyit

GE 4-22 AT AT AYBA AFEA Sa% 24

Health problem
Type of Headaches
Employment Icf)avtieggﬁg Anxiety and Depression#*
Eyestrain
Regular N=421 119 17 40 180
% 28.3% 4.0% 9.5% 42 8%
Temporary | N=428 141 20 49 229
% 32.9% 4.7% 11.4% 54.3%
Total N=849 260 37 89 409
% 30.6% 4.4% 10.5% 48.5%
Y’ test x> 2.186 0.205 0.858 11.178
0 0.139 0.651 0.354 0.001+

Note: *significant at 0.05, SD = Standard deviation, ** Wellbeing score < 13 or answered
0 or 1 to any of the 5 items
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Urﬁ}klu}(x =3.928, p:0.686).

AL9 LEAZF Bx= 2A17F ngt L E2E= H]go] Hd 52.0%2 7
= UEHed, A5 Aol EAGH] s A= UERTH(y*=3.837,
p=0.699).

12 A0l LEAIZE FE= 2A%F v|RE L EE]= H|Eo] P 58.5%=
g A UeRtol, @wd Aolt EASA g Ao ehgrhy
=3.500, p=0.744).

AL BAHS] LEAZ BE ESF 247 mYt LEEE Hlgo] i
59.8%= 7V =1 Uett o, A% Aol EA5HA] ¥ AR UE
thH(x?=11.966, p=0.063).

=24 foleidadlol ¥t A5 o W AA=EAIE HlW 74
g A}, %15(F=0.888, p=0.243)°] Wit Hot LEAIRe AFE o7t &
Aot dgkom, Ag(F=1.396, p=0.243)°] et B =EAITIAE A

W jolrt EAISHA g AR uEhdth 12(F=1397, p=0.242)°] T3t
B wEAZIAE AFE Hol7h EAsEA hokr. e, A-L(F=2.896,
p=0.034)°] tigt Wit L=EAT o= AFH oyl EASIAoH, 604 ©]
Aol 2.580X7V0 & 7B =A UERFT. 50t 2.262417F 40th 2.088417F,
404 BTk 2.054A17FC 2 ERytT
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(E 4-23) AP 224 Galaq LEAZE vl

Exposure time

Variables <2 2-4 >4 Total Mean test
hours | hours | hours

Vibration | < 40 36.5% | 21.8% | 41.6% | 100.0% 3.110(2.270)
40~ 49 35.8% | 23.6% | 40.6% | 100.0% 3.060(2.206)
50 ~59 30.5% | 23.4% | 46.1% | 100.0% 3.308(2.278)
> 60 30.1% | 25.1% | 44.7% | 100.0% 3.353(2.373)
Total 33.0% | 23.5% | 43.5% | 100.0% 3.218(2.283)
Test statistics x°= 3928, p = 0.686 ;; O@?f%
Noise < 40 55.3% | 22.8% | 21.8% | 100.0% 2.127(1.909)
40~49 53.8% | 19.8% | 26.4% | 100.0% 2.298(1.984)
50~59 504% | 22.3% | 27.3% | 100.0% 2.442(2.121)
> 60 49.3% | 21.5% | 29.2% | 100.0% 2.502(2.186)
Total 520% | 21.6% | 26.4% | 100.0% 2.355(2.063)
Test statistics x*= 3.837, p = 0.699 ;‘: 1(5_329%
Hgh < 40 60.9% | 14.7% | 24.4% | 100.0% 2.139(2.012)
temperature | 40~ 49 50.9% | 14.2% | 25.9% | 100.0% 2.154(1.943)
50~59 58.9% | 13.8% | 27.3% | 100.0% 2.301(2097)
> 60 543% | 13.7% | 32.0% | 100.0% 2.501(2.236)
Total 58.5% | 14.1% | 27.5% | 100.0% 2.280(2.080)
Test statistics y?= 3500, p = 0.744 E; 1@_32%
Low < 40 65.0% | 11.7% | 23.4% | 100.0% 2.054(1.966)
terrperature | 40~ 49 60.4% | 156% | 24.1% | 100.0% 2.088(1.894)
50 ~59 60.3% | 12.8% | 27.0% | 100.0% 2.262(2.083)
> 60 539% | 10.5% | 35.6% | 100.0% 2.580(2.264)
Total 50.8% | 12.6% | 27.6% | 100.0% 2.253(2.068)
Test statistics x°= 11966, p = 0.063 ;;g_'ggf;

Note: “significant at 0.05

OFE P B EAIZ(FEERAIZ R Y )R 20/ &L HT

T ==
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z o7 Uehdth(y?=5.228, p=0.515). JAAA9]
BEXE 4AZE ol LEEHE HEo] B 73.1%E 7P = UE

A = EAskA] &= Aoz Yepgth(y’=11.433, p=0.076). w1t
Aupog WHEEZO] LEZAZF BXE 4AI7 oAt LEEE H|go]
60.2%% 7P Estow, AP o7l EASh: AoR  YERRTHY?
=20.797, p=0.002). 4A1ZF ol =EE& H&2 50tH7t 67.4%= 71 =7
Ueht o, 604 o]ato]l 63.0%, 404 mIRto] 594%, 40th7} 48.6%%O =

uhebgtet,

A7 fojeidagle] et A ohF ok AALEARE H
A dx, BAAY AA(F=2.294, p=0.077)l Wgt FHo L=EARS <
aﬂl‘ﬂ:,_ﬂ ot

CEAZMAE AR ztolrt EASEA]  QkSkth. JAAAI(F=1.725,
p=0.160)°l thet k& JmolAx AGPH Zfo|7t EAetA] ¢horon, ¥hEE
ZHF=5.906, p=0.00Dl et =& Hro e AFH ztol7p EA5tH, 50
7t 4443/ 7002 7B m=otom, 60A ool 4.254X|7F 40A] m||gE
4.097A17F, 40t 3.558A17F =02 LRyt
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(E 4-24) AZ8dE A5 Fafatl AR vl

Exposure time
Variables <2 2-4 >4 Total Mean test
hours | hours | hours

Awkward < 40 39.8% | 23.0% | 37.2% | 100.0% 2.902(2.233)
posture 40~49 354% | 23.1% | 41.5% | 100.0% 3.115(2.225)
50~ 59 351% | 17.4% | 47.5% | 100.0% 3.311(2.344)

> 60 30.1% | 21.5% | 48.4% | 100.0% 3.453(2.357)

Total 35.0% | 20.9% | 44.1% | 100.0% 3.211(2.301)

Test statisics P= 9457, p = 0.149 gl e

Manual < 40 32.5% | 33.0% | 34.5% | 100.0% 2.960(2.203)
hmaaggﬁﬁl 40~49 35.8% | 33.0% | 31.1% | 100.0% 2.689(1.972)
g 50~59 28.0% | 34.4% | 37.6% | 100.0% 3.059(2.182)

> 60 28.4% | 33.0% | 38.5% | 100.0% 3.118(2.187)

Total 30.9% | 33.4% | 35.6% | 100.0% 2.965(2.143)

Test statistics x’= 5228, p = 0515 ;‘: 1@_7126%

Standing < 40 16.2% | 14.7% | 69.0% | 100.0% 4.473(2.226)
posture 40~ 49 142% | 17.9% | 67.9% | 100.0% 4.446(2.228)
50~59 11.3% | 9.6% | 79.1% | 100.0% 4.860(2.049)

> 60 12.3% | 13.7% | 74.0% | 100.0% 4.715(2.074)

Total 13.3% | 13.6% | 73.1% | 100.0% 4.645(2.141)

Test statistics x’= 11433, p = 0.076 ;‘:20(_)?&

Repetiive | < 40 234% | 17.3% | 59.4% | 100.0% 4.097(2.439)
motion 40~ 49 31.1% | 20.3% | 48.6% | 100.0% 3.558(2.434)
50~ 59 20.2% | 12.4% | 67.4% | 100.0% 4 4432 340)

> 60 19.2% | 17.8% | 63.0% | 100.0% 4.254(2.330)

Total 23.2% | 16.6% | 60.2% | 100.0% 4.116(2.401)

Test safisis | = 20.797, p = 0.002x pa e

Note: “significant at 0.05
Yol E PIE e EAIZIA(FE R RAIZERYT)HE oY R EHE BT
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4.2.5.3 Aserd {aa =AY 23 55 vl
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2 UePgtH(2=10.212, p=0.116). 5719 L&A7F EXLE= 24
T 82.7%= 7V EA vErgtou, A=l ztolrt EAeHA] ¢
EPATH(*=5.860, p=0.439). TR =0 LEAZF BEE 2417 njke
Z5L Hlgo] B 86.5%= 7H EA UEhgtou, dgdy ol
U= Aoz uehgth(y?=12.346, p=0.055). GHIA7]9] L&At
ot &5 v]go] Fd 78.7%=2 71 =& Ao Uyt on)
g Aol7t EASHA e AoE Uehdrh(y*=4.439, p=0.617). wtALo

7u°§4 LEAN BEE 247 vRte g L EHE H]—%O] BF 93.0%%

A

8 Aol7t EABEA e Ao UERgThy

M ey

e
o =

bu
L ool

SN
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A
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[H AN

A7

[T

Astetd ol acie] #eh A9 S5k P AALEZSAIRE H
A% A, E3 Wx|(F=2.063, p=0.104)°] digt B L&At d5d
o7} ZAstA] ¢Fow, Z7|(F=1.932, p=0.123)°] th3t HdF LZAZtA L
AFE Zol7} EAISHA] = Ao= yehgth wRHSFE=3.521, p=0.015)
o gt & ALoAx AFE zol7k EA sk, 604 ©]4(1.475), 40K
(1.222), 5041(1.198), 404 m]9H(1.096)&0 2 et Hhefjel 7] (F=1.323,
p=0.266)°l thet =& FLoAZ AYH Zpo|7h EAstA] = AR e
won, HAF=1.256, p=0.288)° et & HAZoAL AFE Aol &
Aotz e Ao eyl

1
-
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(E 4-25) AFE Akt a1l wEARE vl

Exposure time
Variables <2 2-4 >4 Total Mean test
hours | hours | hours

Fumes, < 40 52.8% | 13.7% | 33.5% | 100.0% 2.675(2.376)
dust 40~ 49 54.2% | 16.0% | 29.7% | 100.0% 2.453(2.146)
50~ 59 422% | 19.5% | 38.3% | 100.0% 2.940(2.338)

> 60 457% | 17.8% | 36.5% | 100.0% 2.867(2.357)

Total 48.1% | 17.0% | 34.8% | 100.0% 2.752(2.312)

Test statistics x*=10212, p = 0.116 ;;20916034

Vapor < 40 86.2% | 87% | 5.1% | 100.0% 1.147(0.900)
40~ 49 84.4% | 75% | 8.0% | 100.0% 1.332(1.424)

50~ 59 816% | 9.6% | 89% | 100.0% 1.392(1.451)

> 60 794% | 9.6% | 11.0% | 100.0% 1.454(1.554)

Total 827% | 89% | 8.4% | 100.0% 1.340(1.374)

Test statistics x’= 5.860, p = 0.439 '/:9_: B?g%

Skin < 40 89.3% | 6.6% | 4.1% | 100.0% 1.096(0.886)
contact 40~ 49 882% | 42% | 7.5% | 100.0% 1.222(1.241)
i e [50~59 87.2% | 6.7% | 6.0% | 1000% |  1.198(1.155)
> 60 812% | 6.9% | 11.9% | 100.0% 1.475(1.616)

Total 86.5% | 6.2% | 7.4% | 100.0% 1.248(1.258)

Test statistics x*=12.346, p = 0.055 ; - g_'81251;

Tobacco < 40 832% | 11.7% | 5.1% | 100.0% 1.196(1.008)
smoke 40~ 49 78.8% | 13.7% | 7.5% | 100.0% 1.373(1.381)
50~ 59 777% | 131% | 9.2% | 100.0% 1.421(1.381)

> 60 76.1% | 15.1% | 8.7% | 100.0% 1.403(1.355)

Total 787% | 13.4% | 7.8% | 100.0% 1.357(1.304)

Test statistics x’= 4439, p = 0617 ’;; B‘%%%’

Infection < 40 94.9% | 36% | 15% | 100.0% 0.942(0.551)
40~ 49 93.4% | 28% | 3.8% | 100.0% 1.036(0.897)

50~ 59 936% | 36% | 28% | 100.0% 1.035(0.956)

> 60 90.4% | 4.6% | 5.0% | 100.0% 1.120(1.159)

Total 930% | 36% | 3.3% | 100.0% 1.035(0.928)

Test statistics x’= 5.326, p = 0.503 Z; 5‘_%%%

Note: *significant at 0.05
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Hw B4 Agloltt a&YZLL 60A olAto] 11.19¢(F2Ha} 11.028)08
B mgrow, 50ti7} 9.72W(EZWF 9.152), 40tirb 7.08€(HEWA}
6.416), 404] mlgto] 356\ (EEMAL 3.315) w0 Lt ARy 244
4=0] zpol7} ZA st Ao 2 UFERGTHE=35.089, p<0.001).

AYol we PRF £25L
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_11_\__,

o2 Ly
p<0.001). 9

™, 40t] 43.04A1L,
opxlof uwhet 5

7} 3.07
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-

-

.254, P<0.001).

&5
_j__‘:"_}\
k50

By =
T
=
T

ol Aozt
17+-2 404

o 41.13A1%F, 604
B A 7bo] Yolz]= A
FAIZE

60A]

40t7F 3349t oz 717
404 mlRto] 2899w,

o]4Fo] 37.464
o vepgrt

|7to2 o)

o= zfol7t ZA st Aoz eI tHF=16

=otow, 50T
o]} 2.56WEHY o2 A
ZAlsh= Aer YERTH(F=
ojgto] 4362417t 2 7B =4 YERGO

13.424,

=

iT

E 4-20) AHE =220 Z&5ds, Fo, FYETAT 24
Age Work experience Wage Working hours

(years) (KRW million) (Weeks)

< 40 Mean 3.56 2.89 43.62
SD (3.315) (0.954) (9.757)

40~49 Mean 7.08 3.34 43.04
SD (6.416) (1.110) (8.513)

50~59 Mean 9.72 3.07 4113
SD (9.152) (1.106) (9.912)

> 60 Mean 11.19 2.56 37.46
SD (11.028) (1.396) (11.770)

Total Mean 8.12 2.96 41.23
SD (8.652) (1.189) (10.314)

Mean F 35.089 13.424 16.254
test 0 <0.001+ <0.001+ <0.001+

Note: *significant at 0.05, SD = Standard deviation
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4.2.6.2 A9AE 2229 A A vw

B 427 AR me ﬂ%ﬂ Aol Pt S Luel B A4 AnE
bl Zlom, Y dxte] Aol £k skl 33.5%7F Sofshe Aoz
UERFOm, 22.5%7F SolskA] re Ao Upebdth 404 mlgte] Ao F

l

o] oA} &7} 40.6%, 40t 34.9%, 504 33.7%, 604 oA 25.5%%°
2 Uegon Aol F7IRte] wet Ay M| FAHor SHS= H]
o] Wtout, A A ol it §H ExEol= ztol7b EASHA]
P AR YERTH(*=18.242, p=0.109).

5% 3594 Q] Agel et Bt ARA 404 \TH(3.264)2] 4Tt
N e Aor yelgon 40d1(3.175), 50H(3.096), 604 ©]4H(2.950)4
o7 yeht Aol F7ietel whet date] o] tigt H4rt RopAl= A

nr{o

o2 Yetgth ddiE dAke] A g Gl "igh Zpolrt EAshs A
° 2 etHF=5.008, p=0.002).
CE 4-27) AU g AW 2=
Distribution test Mean
Age
No;”at Disagree ergtdee Agree a\ger(?; Total l\(/ISeS?
< 40 N 4 32 81 68 12 197 3.264
% | 2.0% 16.2% 411% | 345% | 6.1% | 100.0% (0.876)
40~49 | N 5 36 97 65 9 212 3.175
% | 2.4% 17.0% 458% | 30.7% | 4.2% | 100.0% (0.845)
50~59 | N 12 53 122 86 9 282 3.096
% | 4.3% 18.8% 433% | 30.5% | 3.2% | 100.0% (0.886)
> 60 N 8 55 100 52 4 219 2.950
% | 3.7% 25.1% 457% | 237% | 1.8% | 100.0% (0.842)
Total N 29 176 400 271 34 910 3.115
% | 3.2% 19.3% 440% | 29.8% | 3.7% | 100.0% (0.869)
Statistical x2= 18.242 F=5.008
testing p = 0109 P=0.002+

Note: “significant at 005,
Mean score = 1: Not at al, 2: Disagree, 3: Moderate, 4- agree, 5 Very agree
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CGE 4-28) ATpd Aol A9 oy B

Distribution test
Age No;”at Disagree | Moderate | Agree a\g?;ye Total
< 40 N 53 81 33 22 2 191
% | 27.7% 42 4% 17.3% 11.5% 1.0% 100.0%
40~49 | N 50 72 55 26 4 207
% | 24.2% 34.8% 26.6% 12.6% 1.9% 100.0%
50~59 | N 68 101 70 37 2 278
% | 24.5% 36.3% 25.2% 13.3% 0.7% 100.0%
> 60 N 33 64 72 43 3 215
% | 15.3% 29.8% 33.5% 20.0% 1.4% 100.0%
Total N 204 318 230 128 11 891
% | 22.9% 35.7% 25.8% 14.4% 1.2% 100.0%
Statistical x*= 30.776
testing 0 = 0.002

Note: “significant at 0.05
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5 THE AT ZEA= AA 17.6%%oH, 40tH7t
22%% 7V =kow, 404 mwt 21.8%, 604l °lA 15.1%, 50th7}
13.1%<=22 Yetgch, A5t 22210 18 A Ay oF9] Aol &
A= Aog YePdTth(y?=10.358, p=0.016). SHHARA] Tt HRE AF
e IR0 HlgS ATEY HA S F AR JHE AFErertt

L SRt T1.2%2 tdeigont, aYgE and JuE AT we 39

H
Ape] BEL Folrh EAIGH e A0 UERITH,!=2.937, p=0.401).
NAzke] S1% 1LARE olgoletil SHE Hl&e Bt 97.5%%.0w, AP

oH T2 Aole TAGH v AR BT *=0.439, p=0.932).

(E 4-29) A=5uid s o9, AH, A Ay B2
Age Educational training | Provide information | Offering a rest
< 40 N=197 43 146 193
% 21.8% 74.1% 98.0%
40~49 N=212 47 156 206
% 22.2% 73.6% 97.2%
50~59 N=282 37 198 274
% 13.1% 70.2% 97.2%
> 60 N=219 33 148 214
% 15.1% 67.6% 97.7%
Total N=910 160 648 887
% 17.6% 71.2% 97.5%
x? x> 10.358 2.937 0.439
test p 0.016+ 0.401 0.932

Note: *significant at 0.05, SD = Standard deviation
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4.2.6.5 A9dE 2= Z=

t 66.5%, 50t 61.7%, 60A

o WEEEO] FaofA  zpolrt EASh=
p=0.013).
478 o] TR Haof et Wk AANA 4041

L

A5 2

=73

T

227877} 7V =4 vehdon,
o4} 6.589% &o=2 eyttt
B digh o]zt

o3}
L_

40t 2.656

Aol

TS o]Ae] &
oA} ST} 76.6%% 717
oA} 59.8%<C0 2 UEtforn, o

-..:m[or:L]

Hir

gk ZEgh
4, 500 2.599
€ TR det mEx
© =2 VERITHE=5.994, p<0.001).

o
ox
Ir it
i)
o

o)

kT

o]

o}t

lo ¢

Uﬂ]4

(e}

AN
Aoy 2

Aoz UEPHTH*=20.871,

=z
e

A, 604

(F 4-30) AYE 22 HEE B4
Distribution test Mean test
Age .
° MO | Satistiad | Satisfied | oty | NSH)
< 40 N=197 2 44 145 6 2.787
% 1.0% 22.3% 73.6% 3.0% (0.500)
40~49 N=212 5 66 138 3 2.656
% 2.4% 31.1% 65.1% 1.4% (0.550)
50~59 N=282 6 102 173 1 2.599
% 21% 36.2% 61.3% 0.4% (0.539)
> 60 N=219 5 83 128 3 2.589
% 2.3% 37.9% 58.4% 1.4% (0.563)
Total N=910 18 295 584 13 2.651
% 2.0% 32.4% 64.2% 1.4% (0.544)
Statistical 2 = 20871 F= 5.994
testing 0 = 0.013~ P<0.007+

Note: “significant at 005,
Mean scare = 1: Not at all, 2: Not very salisfied, 3- Satisfied, 4: Very satisfied
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H 4-31904 A7FgE dig 22E HH AFE zpol7t EAjske Ao
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Golx= Ao R el

278 "ol tigh 53 HE Hgel it B Hlw AAIAE 40A4]mRt
73788 H4=(3.9757F 7P #=A vetgtem, 40t 7 dHE A4 3.7224,
50t 3.5717, 60A] o]} 3.475 0= Aol F7ietel] whet 7ol £4 &
° 7 o2 UehgthF=24.241, p<0.001).
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GE 4-31> A=Y AN AZAE B

-1 1 1

Distribution test Mean
Age Very Mode Very Mean
bad Bad rate | Good good Total (SD)
< 40 N - 1 31 137 28 197 3.975
% - 0.5% 15.7% | 69.5% | 14.2% | 100.0% (0.566)
40~49 N 1 6 56 137 12 212 3.722
% | 0.5% 28% | 26.4% | 64.6% | 5.7% | 100.0% (0.633)
50~59 N 1 18 91 163 9 282 3.571
% | 0.4% 6.4% | 32.3% | 57.8% | 3.2% | 100.0% (0.678)
> 60 N 1 13 91 109 5 219 3.475
% | 0.5% 59% | 41.6% | 49.8% | 2.3% | 100.0% (0.666)
Total N 3 38 269 546 54 910 3.670
% | 0.3% 42% | 29.6% | 60.0% | 59% | 100.0% (0.666)
Statistical x’= 76.941 F=24.241
testing p < 0.001+ P<0.007

Note: “significant at 0.05,
Mean score = 1. Very bad, 2: Bad, 3: Moderate, 4: Good, 5: Very good
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B 4-32¢ =84 50 B AFdE 2Aax FEE Ut =
4-3204 HH Q%F, AA, stA] ol B9 F syt F5& S45ke H]
&°] 36.3%= 7V A vt en, A £55030.2%), 8%5(24.0%), A
A 2(23.1%), o512 255 (14.1%

b) =02 Uregtth
T 4-32004 KW ZZAA 5% F
Ao g et o (F=28.501, p<0.001), 604 o]Ao] 42.9%= 7} &9k,
50t 40.1%, 40t 30.7%, 404 ulgk 20.8%<=0 2 Rt ot AHx] 2
SENAE AP Aot EAc= Ao U o w(F=20.182, p<0.001),
50ti7F 49.6%= 7% =%, 60M oA 47.0%, 40t 43.9%, 404 m]gt
29.9%<w2 2 UEyth oF2 ZSFoAE AR Aol EAct: Ao
e oM (F=12.430, p<0.001), 6041 ol4e] stx] 8% S4 H[Eo
27.9%= 71 =A Jebhgod, 50t 22.7%, 409 21.7%, 404 mlgt
13.7%&0 2 Ul Q% A7), §H#] ol- EH9| = shelr EXS o4
She HgOA  APE  Aol7t EASh: Aoz YER o (F=22.834,
p<0.001), 50thellAl 56.0%2 7} =7 e, 604 ©14 53.4%, 40t
50.9%, 404 BTt 35.0%%2 2 LtERGTH
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(B 4-30 AYYE 2BAA 55 544 24

Musculoskeletal pains
Age Backache Upppearirllmb Iirr%gwpearin Any pain
< 40 N=197 41 59 27 69
% 20.8% 29.9% 13.7% 35.0%
40~49 N=212 65 93 46 108
% 30.7% 43.9% 21.7% 50.9%
50~59 N=282 113 140 64 158
% 40.1% 49.6% 22.7% 56.0%
> 60 N=219 94 103 61 117
% 42 9% 47.0% 27.9% 53.4%
Total N=910 313 395 198 452
% 34.4% 43.4% 21.8% 49.7%
x? test X’ 28.501 20.182 12.430 22.834
0 <0.001+ <0.001+ <0.001+ <0.001+

Note: *significant at 0.05
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4.2.7.3 A48T AEEA 347 BE

T 4-332 dA¥YE a%ﬂ%% AFEA 22 BXE yepdch, =
4-330|A HH Al 2 2ol u2(10.5%), =<t (4.3%)
«o2 Yyt AgHA ﬁ%—"i—xﬂ 5 AR 347 Bxe ARy
o7} = Ao Vel om(F=12.238, p=0.007), 40t7} 36.3%% 7}
ok, 50t 33.7%, 60A oA 28.3%, 404 w9t 21.8%w=C & yEhytth
W, 2oy 55 9 o 07 34xe EXE AHE oyt EAISHA]

N

rPL t\}r

I, 25 342e AR 47.4%2 Jegon], A9l &% 34
2k Hlg2 604 ool 53.4%2 7P wkal, 404 vigto] 46.4%, 40t
45.5%, 50t 44.8%%C2 Uehgon, Aggd 8% T4aF Bio o]
7 A= Aom YERHTH*=26.813, p<0.001).

(E 4-33) AgE Aded A42A 224 24

Health problem
Headaches
Age ,%’t%ﬁg Anxiety and Depression#*
Eyestrain
< 40 N=197 43 5 13 90
% 21.8% 2.5% 6.6% 46.4%
40~49 N=212 77 10 27 96
% 36.3% 4.7% 12.7% 45.5%
50~59 N=282 95 12 31 125
% 33.7% 4.3% 11.0% 44 8%
> 60 N=219 62 12 25 117
% 28.3% 5.5% 11.4% 53.4%
Total N=910 277 39 96 428
% 30.4% 4.3% 10.5% 47 4%
2 test x> 12.238 2.324 4.565 26.813
0 0.007~ 0.508 0.207 <0.001+*

Note: *significant at 0.05, SD = Standard deviation, ** Wellbeing score < 13 or answered
0 or 1 to any of the 5 items
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(X 4-34) Cronbach’s Alpha 4154 &4

Latent variable Ilnmal Removed question item .Fmal Cronbach's
items items Alpha
Physical hazards 4 0 4 0.799
Chemical hazards 5 0 5 0.791

Manual patient lifting/carrying,

Sitting posture 4 0.584

Ergonomic hazards 6

(E 4-35) 2BAA F3 BF ZALE AALHL G A7 WS

Factor \ Variable \ Variable Description
Dependent Variable
Backache
Health Upper limb pain 1: Yes,
Problem Lower limb pain 0: No
Any pain
Independent Variable
Age 1t < 40, 3: 40s,
4: 50s, 5: = 60s
Worker Type of employment 0: Regular, 1: Temporary
Work experience (Year) 11 < 3,235, 3 > 5
Working hours / Week 10 < 41, 20 41-52, 30 = 53
Vibration
Physical Noise
hazards High temperature
Low temperature
Fumes and dust
Chemical Vapor 1: <2 hours
Skin contact with chemical 2: 2-4 hours
hazards Tobacco smoke 3: > 4 hours
Infection

Awkward posture
Ergonomic Manual heavy loads handling
hazards Standing posture
Repetitive motion
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4.3.1.2 o|F=A2H IARHS o8t &F IS A= 2UE=

Hy2 sto] o]gd BRAH IFRAS #Pet 2
2 A Zoe® yepgtt(Nagelkerke
value=0.182). T3 ROl A= A3t o= U om(°=6.901,
significance value=0.547), o=2] A2 68.1%= e

2R (p<0.001), ZF23F((p=0.001) 0.2 Lhehye}.
T 4-36014 R, Aol A$ 404 mlgte] Mg 4ES
o] 40th7} 1.64341, 50th7F 2.1494), 604] o]Ate] 2.516H) R&E2 A%

SA0] B A0 Uegon, 1gqee 49 FAd] s wgHAol
QFS TAY FFsAo] 1653 e Ao Ushdth RAETE A4

7
G, 24 miRE LEEE A Hoh 243 o4 4A|3F mjnt o
1.889H], 417t o) kEHe A 21928 2 Zor UEYHY SEE
FHFol Aold= 24 iRt &= Aol Hls 443t ol kEEHE A
20478 E2 Aoz YERdTH
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(R 4-36) 950 gt o]a 2AAE FFEA4 Ayt
EXP(B)oll CH &t
Variables N % B vahe Exp(B) 95% HET
stet 4t
Age <0.001=

<40 (ref) 187  20.9%
40s 194 294%  0.497 0.050 1.643 1.001 2.697
50s 251 398% 0.765 0.001= 2.149 1.352 3.415
> 60 202 455% 0923 <0.001= 2.516 1.551 4.082

Type of
Employment

Regular (ref) 417 26.1%
Temporary 417 429% 0503  0.002* 1.653 1.194 2.290

Vibration 0.088

< 2 hours(ref) 278 22.3%
2-4 hours 194 38.7%  0.456 0.045+ 1.578 1.009 2.468
> 4 hours 362 41.7%  0.388 0.059 1.475 0.985 2.208

Awkward R
posture <0.001

< 2 hours(ref) 296 20.6%
2-4 hours 170 34.1%  0.636 0.006+ 1.889 1.197 2.982
> 4 hours 368 459% 0.785 <0.001+ 2.192 1.489 3.227

Manual heavy .
loads handling 0.003

< 2 hours(ref) 259 21.2%
2-4 hours 280 332% 0.310 0.153 1.363 0.892 2.085
> 4 hours 295 475%  0.717 0.001+ 2.047 1.343 3.122

Repetiti
< 2 hours(ref) 193 24.4%
2-4 hours 137 29.2% -0.032 0.907 0.969 0.567 1.655
> 4 hours 504 39.9%  0.406 0.051 1.500 0.997 2.257
Ab=5h -2.928 <0.001+ 0.053

Note:* significant at 0.05.
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LR TH(Nagelkerke
e Aot Aoz UE o™ (y?=3.526,
o] JeHdLe 62.1%=2 LERIT)

a2 & (p=0.002), F1-&F= (p=0.037), &
24 (p=0.016) 2= LERITH

value=0.111). Est Zy9o] #H
significance value=0.897), <=

A 25T GFe Fr

5 (p=0.049), SFEFHF(<0.001), ¥+
B 4-37904 EW, Ao AHLole 404 ulgte] Lo H|E| 40tH7t
2.060H], 501’417} 2.0891, 604 oligo] 1.980H) FAZTEF5S 54T 7HsA
| =2 0% ygow, 18JH 9 Aol FAlel B B2 0]

O

BATHES 242 7FeAol 13794 w2 ALR YRt o] 243t
ek eEEHE A Hoh 243 ol 4AZE mitt EEE A 15684, 4
AIZE ol kEEE e 1464 w2 AoR Ueyht. $FE Fael ol
M 243 mtt kE2EE Aol vls) 4A7E ol kEEHE F 1.966
B JAoR YERY. W S22 24 net kEEe ol Bls) 4413t
EHe A7 AT 24 7sAde] 16608 E2 Aoz YEdH
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GE 4-37) AALZF ot ol 2AAY AL A
EXP(B)oll cH st
Variables N % B vae ExpB) 95% d= 77k
5t st At
Age 0.002+
< 40 (ref) 187  29.4%
40s 194 438%  0.723 0.001+* 2.060 1.326 3.201
50s 251 494%  0.737 0.001+* 2.089 1.373 3.179
> 60 202 49.0% 0.683 0.003+ 1.980 1.270 3.087
Type of
Employment
Regular (ref) 417 37.2%
Temporary 417 499%  0.321 0.037+ 1.379 1.019 1.866
Vibration 0.049+
< 2 hours(ref) 278 33.5%
2-4 hours 194 464%  0.450 0.030+ 1.568 1.045 2.352
> 4 hours 362 497% 0381 0.036+  1.464 1025  2.091
loads:handiing <0.001+
< 2 hours(ref) 259 33.6%
2-4 hours 280 39.3%  0.064 0.741 1.066 0.730 1.556
> 4 hours 295 56.3% 0676 <0.001=* 1.966 1.345 2.872
R iti
nepetiive
< 2 hours(ref) 193 33.2%
2-4 hours 137 38.7% 0.173 0.480 1.188 0.737 1.917
> 4 hours 504 488%  0.507 0.007+ 1.660 1.149 2.397
ab=gt -1.870 <0.001+ 0.154

Note:* significant at 0.05.
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(B 4-38) oS0l Wit o]y 22 A =4 dxt
EXP(B)oll cH st
Variables N % B ane BB 95% H=7
5} st At
Age 0.080
< 40 (ref) 187 14.4%
40s 194 222% 0.614 0.035+ 1.848 1.046 3.265
50s 251 23.1% 0438 0.115 1.549 0.899 2.669
> 60 202 28.7%  0.701 0.014+ 2.015 1.150 3.532
Type of
Employment
Regular (ref) 417 17.0%
Temporary 417 276% 0447  0.021=* 1.564 1.070 2.287
y\yvzgk&ng time 0.001+
< 40 (ref) 513 21.6%
40-52 253 18.6% -0.241 0.247 0.786 0.522 1.182
> 53 68 412% 0910 0.002+ 2.484 1.395 4.422
Peneward <0.001+
< 2 hours(ref) 296 11.8%
2-4 hours 170 176%  0.469 0.098 1.508 0.918 2.784
> 4 hours 368 329% 0938 <0.001+ 2.554 1.641 3.974
Magual heay
<2 hours (ref) 259 135%
2-4  hours 280 175%  0.098 0.701 1.103 0.670 1.816
4  hours 295 346% 0.792 0.001+* 2.208 1.386 3.518
Repetitive
o 0.040+
< 2 hours(ref) 193  14.0%
2-4 hours 137 168% 0.012 0.971 1.012 0.532 1.925
> 4 hours 504 270% 0512 0.039+ 1.668 1.025 2714
A5t -3.256 <0.001+ 0.039

Note:* significant at 0.05.
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iAol 8%, A, oA o= B9 F stuEkE 5= 24Y 7HeAol
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2] o 5]
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Z shjels E29 5asH Ao 2.037HH o Hoz
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CE 4-30) £ B3]t ofd 2A28 AARA At

EXP(B)oll CH &t
Variables N % B vahe Exp(B) 95% HET
shat At

Age 0.004+

<40 (ref) 187 34.8%
40s 194 50.0% 0.703  0.002+ 2.020 1.290 3.163
50s 251 56.6% 0.731  0.001= 2.077 1.344 3.209
> 60 202 559% 0628 0.007= 1.874 1.183 2.968

Type of
Employment

Regular (ref) 417  42.0%
Temporary 417 58.0% 0524  0.001=* 1.689 1.229 2.321
Work experience 0.074
< 3 (ref) 285 47.0%
3-5 107 514% 0563 0.024+ 1.756 1.075 2.866
> 5 442 516% 0222 0.199 1.249 0.889 1.754
Vibration 0.059
< 2 hours(ref) 278 38.5%
2-4 hours 194 567% 0503 0.018* 1.654 1.092 2.504
> 4 hours 362 552%  0.231 0.221 1.260 0.870 1.826

Infection 0.091
< 2 hours(ref) 780 50.1%
2-4 hours 30 43.3% -0.740 0.065 0.477 0.217 1.047
> 4 hours 24  542% -0.582 0.195 0.559 0.232 1.348
Awkward .
posture 0.002

< 2 hours(ref) 296 38.5%
2-4 hours 170 44.7%  0.149 0.482 1.160 0.766 1.757
> 4 hours 368 61.7% 0.628 0.001+ 1.874 1.311 2.680

Manual heavy .
loads handling 0.001

< 2 hours(ref) 259 37.5%
2-4 hours 280 486%  0.237 0.221 1.268 0.867 1.854
> 4 hours 295 624% 0.712 <0.001+* 2.037 1.371 3.027

Repetitive
o 0.035+
< 2 hours(ref) 193 38.9%
2-4 hours 137 46.0% 0.170 0.489 1.185 0.732 1.919
> 4 hours 504 554%  0.468 0.013+ 1.597 1.102 2.316
Ab=5h -2.117 <0.001+ 0.120

Note:* significant at 0.05.
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(X 4-40) Cronbach’s Alpha 4124 &4

Latent variable Ilnmal Removed question item .Fmal Cronbach's
items items Alpha
Physical hazards 4 0 4 0.799
Chemical hazards 5 0 5 0.791

Manual patient lifting/carrying,

Sitting posture 4 0.584

Ergonomic hazards 6

(E 4-41) A8 Al ¥t 2228 SAEAS St A4 W

Factor Variable Variable Description
Dependent Variable
Overall Fatigue
Health Anxiety 1: Yes,
Problem Headaches and Eyestrain 0: No
Depression
Independent Variable
Age 10 < 40, 3: 40s,
4: 50s, 5: >=60s
Worker Type of employment 0: Regular, 1: Temporary
Work experience (Year) 1: < 3,20 35, 3 >5
Working hours / Week ;3< 41, 20 41-82, 3 >=
Vibration
Physical Noise
hazards High temperature
Low temperature
Fumes and dust
Chemical | Yapor : < 2 hours
Skin contact with chemical 2: 2-4 hours
hazards Tobacco smoke 3 > 4 hours
Infection
Awkward posture
Ergonomic Manual heavy loads handling
hazards Standing posture
Repetitive motion
Backache
Musculoskel | Upper limb pain _ _
etal pains | Lower limb pain 1= Yes, 0: No
Any pain
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(B 4-42) AAln=ze] gigt o]} 2242 3|4 2}
EXP(B)ofl cff &t
Variables N % B vahe Exp(B) 95% HET
5t st At
Age 0.004+
<40 (ref) 187 21.9%
40s 194 36.1% 0.675 0.017+ 1.964 1.129 3.419
50s 251 335% 0.173 0.519 1.189 0.703 2.011
>60 202 29.2% -0.295 0.314 0.744 0.419 1.322
)/\)/Vc;rek&n time 0.084
< 40 (ref) 513 27.9%
40-52 253 30.8% 0.179 0.382 1.196 0.801 1.785
> 53 68 485% 0.730  0.028+ 2.074 1.081 3.980
L
teOrTV:Iperature 0.001
< 2 hours(ref) 509 23.8%
2-4 hours 102 36.3% 0710 0.011= 2.035 1.179 3.512
> 4 hours 223 430% 0688 0.001= 1.989 1.306 3.029
Manual heavy
loads handling 0.015+
< 2 hours(ref) 259 17.4%
2-4 hours 280 286% 0508 0.041=* 1.663 1.021 2.707
> 4 hours 295 437%  0.695 0.004* 2.003 1.248 3.214
Ropetive
< 2 hours(ref) 193 19.2%
2-4 hours 137 226% -0.167 0.612 0.847 0.445 1.611
> 4 hours 504 36.9% 0.463 0.061 1.589 0.978 2.582
Backache
No(ref) 546 16.5%
Yes 288 56.9% 0.806 <0.001=* 2.239 1.438 3.487
Upper limb pain
No(ref) 471 12.7%
Yes 363 534% 1270 <0.001= 3.561 2.317 5.473
Lower limb pain
No(ref) 648 19.9%
Yes 186 67.2% 0925 <0.001* 2.521 1.601 3.968
A5t -3.372 <0.001+* 0.034

Note:* significant at 0.05.
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(E 4-43) Bt gt ol 2AAH 3|98 ATt
EXP(B)oll CH &t
Variables N % B vahe Exp(B) 95% HET
stet 4t
Vapor 0.026+

< 2 hours(ref) 695 2.9%
2-4 hours 74 9.5% 1.444 0.007+ 4237 1.480 12.130
> 4 hours 65 138% 0472 0.416 1.603 0.514 4998

Tobacco
smoke

< 2 hours(ref) 662 2.7%
2-4 hours 108 3.7% -0.146 0.809 0.864 0.264 2.822
> 4 hours 64 219% 1957 <0.001+  7.079 2.601 19.266
Backache
No(ref) 546  0.5%
Yes 288 115% 1837 0.006« 6.280 1.687  23.385
Lower limb pain
No(ref) 648  0.9%
Yes 186 16.1% 2299 <0.001  9.964 3.461 28.682
Akt -6.196 <0.001=  0.002

<0.001+

Note:* significant at 0.05.
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4324 o|F2A2H IAZHE o8&} 75 2 w9 H=d IF= vAE
82 =&

£ 4= 55 9 £ D2E FHUFE 519 oY BALEH IHE
S st Adfoltt, REol Ande mEAme Aoz et

(Nagelkerke value=0.333). E3F 20| Aotk et Aoz Ueiton
(x*=4.086, significance value=0.665), <=2 AL 90.3%= LIEGTE
FE ¥ =9 H2 gIFE Fv 8d2 22(p=0.021), A=(p=0.002), &
A(P=0.003), stA] +5&5(p<0.001), T &5 (p<0.001) o2 eI

T 444004 B 120 4XFF ol kEE= A 24X v ke E 5
BrEY 55 W w9 R 94 7FsAdo] 0.293H) W2 AoR UE
o, 2K 4AZF ol kEE AS 247 vttt =EH= AeHT T

5 9 o) W2E 5AY sHsAo] 41494, 247 ol 4417 HlEt =&
L A% 247 nlgk =R ASH0t 28810 o Ao vehdth 49
o 4xIZtOl wEHE 7S zuz} 11:3 EHE 90 vd £F U &
N 54 ol 5619 B8 Aoz Ushion, S 2HEE 549
L o497 234 g Asun £%5 9 ko 32E $4F sHsAol
59508 e oz uehtor], s, 44, 4 F T 2T 558
Baske 497 29 9L B9 Bt 48100 £F 2 ko H2E 54 7}
540l & o= vehgeh
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(T 4-44) £% 9 ko] 2o g old 2A~E AR A}

EXP(B)oll CH &t
Variables N % B vahe Exp(B) 95% HET
shat At
High .
temperature 0.021
< 2 hours(ref) 495  9.1%
2-4 hours 116 112% -0456 0332 0634 0252 1502
> 4 hours 223 135% -1228 0.006~ 0293  0.123  0.698
Low .
temperature 0.002

< 2 hours(ref) 509 7.1%
2-4 hours 102 13.7%  1.058 0.027+ 2.881 1.126 7.372
> 4 hours 223 17.0% 1423 0.001+* 4.149 1.783 9.657
Infection 0.003+
< 2 hours(ref) 780  9.5%
2-4 hours 30 16.7% 1.023 0.090 2.782 0.852 9.089
> 4 hours 24  37.5% 1.737 0.002+ 5.679 1.868 17.267
Lower limb pain
No(ref) 648  3.9%
Yes 186 33.9% 1785 <0.001+ 5.959 3.276 10.840

Any pain
No(ref) 417 1.9%
Yes 417 192% 1571 <0.001+* 4810 1.998 11.578
A5t -4.348 <0.001+* 0.013

Note:* significant at 0.05.
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4325 o|F2ALE FARAL olg3 $e%0] FFS MAL 29 £E

H 4-45¢ =S THENSE 5o old BAAH SFEAS st
J

Axtolty, Hygo] AHAygge wHAHE Zoer  yeth(Nagelkerke

value=0.084 =3 o] Azt HIt Zor YERFOm(4?=6.026,
significance value=0.644), d=2] A2 60.0%= YEFGT

=50l FFE F= 8Qo=ms I8FH (p=0.019), E(p=0.010), &
=(p=0.010), A2 285 (p=0.035)08 Lepge},

T 4-45004 H 1EFE O B¢ Azl vA Al B =S
S 7FsAdo] 1415¥) w2 AR yeyton, Fo 443 o k&
He A% 24 mvt =EHE S B $25e 24 7HsAdol 0.582
H 22 Zo =2 Ueth 35S SA45hHs 49 282 2 FHT 1.625
v & g XA, A Bee 187 42
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(B 4-45) &5 it o3} =X 4H &4 dxt
EXP(B)oll cH st
Variables N % B vae ExpB) 95% d= 77k
5} st At
Type of
Employment
Regular (ref) 417  42.4%
Temporary 417 540% 0347  0.019+ 1.415 1.058 1.891
)/\)/Vc;rek&ng time 0.079
< 40 (ref) 513 49.3%
40-52 258 42.7% -0.129 0.427 0.879 0.639 1.209
> 53 68 60.3% 0516 0.059 1.675 0.980 2.863
Vibration 0.010+
< 2 hours(ref) 278 51.5%
2-4 hours 194 505% -0.209 0.295 0.811 0.549 1.200
> 4 hours 362 445% -0.541 0.003~ 0.582 0.409 0.829
High
ter?lperature 0.057
< 2 hours(ref) 495 47.6%
2-4 hours 116 40.5% -0.284 0.196 0.753 0.489 1.158
> 4 hours 223 534% 0.286 0.108 1.331 0.939 1.886
Backache
No(ref) 546 42.0%
Yes 288 599% 048  0.010+ 1.625 1.122 2.355
Upper limb pain
No(ref) 471 41.1%
Yes 363 573% 0377  0.035+ 1.457 1.027 2.067
A5t -0.336  0.034+ 0.714

Note:* significant at 0.05.

_95_



7 ot

4.4

B

4.4.1.

e oz et

1 4.3%, A2 2.4%=2

< AHFA 14.9%, 982 10.5%=

el AT AR 0] 2po]7h A

227} AR A b

—_L
i

2]

, @

e ez yehgon,
™

°

o] AR 77.2%, AAA 65.9%, AA 71.3%2 epich
o

A5S AR (346
30.4%, AH#2 15.0%2 YE

90.1%, &

A

1F
S

o

1
.

2

3

FA]
]

| W2t ¢2s oAt vlee

ﬂ
ald

2} =]

oA

47.4%, ARE 34.5%2
Gl

-
e

272

—

|

;g-;d 1

I

Z]
S

4

01.37

lof

oR

[y

~NO

0.70

|
p
il

01.79

3l

Kl

Klo

Qr75 | @376 | O30 | ©2.03

©r.71

=

4-46) A

En
ar

<

ol

_96_

S /A2 5

Note: O(Small: 1<ratio<2), O(Medium: 2=<ratio<3), ®(Large: ratio=3);

ratio




)

Gl
o

=4 o

Haate)

B

o @

T

nel

A

4.4.2.

4.4.2.1. ZatA3 v @ SEARe] H

ou, Bt u

1}
S

s vl 7P &7 Y

(.
o ol

—

2 37

)

—_
ife]

™

A

I o g2 ARt 2

9|

o] 2.424X7te 2 At 2.113A|7ke]| H]

Al
&

o
T

2]
S

Tor

E

1

Ak R

oo

SHA]

SIHE Aol7t A

f2qlofl o

0|

NE

&0l 42.6%, tA0] 28.5%=

AIZE

kE

P4 24

o ugFHe] A Hs| B Ao Uepirh

18] 7H =tem, HAt2e] 80.4%=2

A3 67.0%° Hlof =2 H&S ZFA|skaL

2

ld

A1) Apol

=5H=

o] 7V o, HARA e ke

EHE e

Ell_

]

a

AAM= Bl7AgtAo] 3.40247te = A4t

15

3.0054]

4

2.590A]17o] H]

Z]
A

T2 m@d 3.318417F L&2EH T Qo] At

S

NEE Rl

E2 oz Yerth

__<’>_
epgon],

e Ro=

S

=
—

o] 7}

HIZ 20l 5.073A3 o= At 4.25243F kg H =

Qa1 2

Zl

N

0|

179147k0 2 AF4 o] 3

2l o
1

o, At

o 2.576A17F LEHA QL

b

=
T

_97_



Al e

Al
A

Tor

T Hz]ofl 4A]3E o]

e}
B=)

Hl-go] 7} =7 Yepgton
H| Q72 0] 41.8%= AFZ 28.7%¢] H]|5l

A
N

o

o= U

o 3.098A1%F

o

5]

Rk

H] 2]
!

) AFALe 2.443X 702 HAFR] E3}

O

Ao LeEEE Zof
22

¥}
=

|

H
AL, AFAo] 4438A17to 2 HIATFA 37.74A17t] H]

i

< 6704d <tol A LA

o~

o8

ﬂtn__o

H|-go] 46.4%= Fottt,

ok
ﬂ_w__o

ol

—

71.4%%

E=(2.5408)7F @2 o= ue

=
=

]_

o
i

=73
_98_

o] L2

]

A
)

__ﬁ(.

%

2w

st Aoz yepgow, Atz vs) wAt

[¢)

Sff \7g+F21(3.598%)°]

5]

s Hl

[¢]

A A2 vt
(2.7363)°f H]
(3.7437)°l

PR E S
H| Q120 4

=2
=
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D85S T8 el 25668 BT, FEE AT Aol 447k of
A} wZEE A9 A7t vlghE) 21468 oFY T84ES 54T T4
o] & Aow yepith

T ZFYGolA] 4AIZE ol kEE A9 2AIZF mIRtELE 1,994, BHEFZfo]
A ARZE o] kEHE AT 2

29 % shtets E5S 3248 7MsAe] kolxle Zow ekt
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(E 4-49) Z=44 &

olN
=
o
o
filo
=3
ﬁl
ko
ro

. . AFX| 5HX|
=
Variables Variables 2E B E=

At Age

e
0xIe

<40 (ref)
40s

50s ©

> 60 ©

O 0o

Employment type
Regular (ref)
Temporary O O O
Working time/week
< 40 (ref)
40-52
> 53 ©
Work experience
< 3 (ref
3_
>

=

(G236

=0 Vibration

¢l < 2 hours(ref)
2-4 hours O
> 4 hours

OO

Awkward posture

< 2 hours(ref)
2-4 hours
> 4 hours

Manual heavy loads
handling

© O

< 2 hours(ref)
2-4 hours
> 4 hours ©) O ©)

Repetitive motion

< 2 hours(ref)
2-4 hours
> 4 hours O O

Note: Ollow: 1<0ad’ s ratio<2), OMedium: 2<0dd’ s ratio<3), ®(Large: Odd’ s ratio=3)
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CE 4-50) AT ARRA GFS WAL a9

Variables

Variables

Age
<40 (ref)
40s
50s
>60

Employment type

Regular (ref)
Temporary

Working time/week

< 40 (ref)
40-52
> 53
Vapor

< 2 hours(ref)
2-4 hours
> 4 hours

Tobacco smoke

< 2 hours(ref)
2-4 hours
> 4 hours

Infection

< 2 hours(ref)
2-4 hours
> 4 hours

High temperature

< 2 hours(ref)
2-4 hours
> 4 hours

Low temperature

< 2 hours(ref)

2-4 hours

> 4 hours
Manual heavy
loads handling
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< 2 hours(ref)

2-4 hours O
> 4 hours ©
Repetitive motion
< 2 hours(ref)
2-4 hours
> 4 hours
Backache
No(ref)
Yes © ®
Upper limb pain
No(ref)
Yes ®
Lower limb pain
No(ref)
Yes © ® ®
Any pain
No(ref)
Yes ®

Note: Ollow: 1<0dd’ s ratio<2), OMedium: 2<0dd’ s ratio<3) ®(arge: Odd’ s ratio=3)
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2 A7E 4PN AN @A TRA 2RI PR =
2 540 ofg Aot G A Bl BAL ANSRA sk £@, @Y
2 2RA] golacl] e ST B LEAUY 2RI, ARYNE 4
FAT 0T, QYRR @ B} TE Aok YA oRE &
b ShTt. Ao R AMY WY 2EAe 2BAA FFH A9

2008; Hoozemans et al., 2002; Lotters et al., 2003; Marras et al., 2000),
AAA, QRzAd, deiaEd, A W AsiEsd 24 5 e e
SAAAZS doItk(Vedder and Carey, 2005). A4 @& =22}

L
- 1—
= OYY Ay FxEe A, Eska, fAskaL, sAska, E7 5

o,
o 3
He
o
_O|L
N
2 om
Mo or
=2
S
ael)
)
i e

tHGunduz, M. et al. 2018;
Choi, S.D. et al., 2019; Jeong, B.Y., 1998; Shafique, M. et al., 2019;
Nadhim, E.A. et al, 2016; Eaves, S. et al., 2016; Chung, J.W. et al.,
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orov]
1998:

A]

2019; Jeong, B.Y.,

=
o

il el & Aol

ke

A4 esAe A

2019). w}2hA

Choi, S.D. et al.,

2018;

(Gunduz, M. et al.

2019).
(4]

Eaves, S. et al., 2016; Chung, J.W. et al.,

9%

SFA]
==

A%, 18, AL Sont 3t

(—/J\——%s

t}(Jeong, B.Y., 1998; Chung,

Els
2018; Jo, B.W. et al.,

2hgjo] WAy

A=
==

]

2019; Umer, W. et al.,

M. et al., 2015)

=iy
L_30

o
loH

N
,_ll.ul
Hlo

o
___lau

2017; Zhang,

J.W. et al.,

o
<

o|]

HH

=
o

Fol A=t &

2~ [e}Ke) =] S
o= AR e, 8BS 2EHA H49

8

I

g

)

3

K
N

o
<H

A
H

z]_ﬂ_

(7

ToF dAjstE Ao yERtTHo]

T+ <], 2009).

B

ze)

7A

|
)

o

TolA RE AAFHNN ZZAA T

B
__01_

137
A

HI2HE 7 = HERg el 2, 2017).

o
H wEAE 49 Aol A

s

SRS 2], 2007).

09

287}

F

ZO
B

I

1

_H_

vzel

Z

A A} v

2 AzAre]

N

A (stressor) 2 T}

2 AE
&5 ==

t}. (Sverke et al., 2002; De W itte et al., 2016)
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A

A4, 201D+

S
—

9], 2016)

)

5t

Fol7} 274

Z

s

o e AFAT AT 2] fo)

H| A HAlo] 543%= A

ol

T2 42.8%°l HIsh

A

19931 (Brandt LP et

S

RHESE

N

Ko
o
sl

AGE(Marcus M et al,, 1996)

b

(SIS

[

e 77

T
B

_;L

ol
Hlo

5

xr
__o*o
0

bl ApiggeliAle)

o WS W peldor 5

=
= 1

2006), 60A o)<l 1 =2

R

g

o]

s

1 9

2|5

ENEE

a9

shel ]

A1y

o, mabq mee

al

o]
Z= QtH(Swaen G et al., 2003).
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ol AA T=A} HtolA AEESH Aol AAAT o RAAQ FF=
n2thE AP AT (Cheng and Chan, 2008; De Witte et al.,, 2016)9} 115
TEAEY 1EECH} 25 HAE AT A5 AdTet Ay
o7 A7t (Burgard and Seelye, 2017). AJJOH%ﬂoﬂﬁ F71 dApeet o
dE AYA AAA AEHAE Fdohs A P77 1A =AE A

2 4 QW ahrendorf and Chandola, 2016).
%_

nLEA] AYHNEG FAA7)7] A a2t iléﬂli@r 2
Agelst Bedoln AR AEdAvelsl BasheldE, 201Dk A4
9 BB DAZEAY DR A A A5E Aol 28
ol fei4o] Wolxy] fE WZE F7HAZIL glo] ANY FAb NP2
2] AAAE) F7hz ool A Srhe(id ¢, 2011) ARATet 4
ghet.

5.1.4. @A 2axe] ZBAATE L A 9T 29
oefutel A4 50T o4 AMY 2EAe] 2AA BAl] AL mA

+ 892 FAGEH BN EHS ALt FHE FFOIHEFE,
2022), A4 A olA FEAEY] Aol SR dEAA S 24
0] 7ot Ao® Yeuthal o AgATet A2, 2018).
HL 23 Z A Benavides et al., 2000)oAE I-GATEf7F BT B A 2]
TEASS 4w, A, A9Ed, WHEAY 5 @ kel Bl =&
H3 Qly, ol HIAA ZEAES S 71deletal BHista ik
Eot At A AFUSEE o5 9 02, 8F, A4 0 22
AZ%EA 9] o] B AEHAE BE pEoletal RAME QT T8 o7
Bo] B dHl e ZEAES Adas W25 s A F
= Tt jlon, ol dEAEe] HEE 5L 4 Qv ARte] BESH
o ARSE AsIE oF7|AZItk(Harma et al.,, 2003). o]4¥ 11-go] B4
oF HIAA] 2R GOt ARt w2 =R Ade st
ooglon, wErt 3EE 4 Sl ARte] BFSta, AFAEHATE FUSk
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Adgto] ¥y d 9J9do] =l T 4 Uth(Koh et al., 2004).
J A2 A7Igte| A WHEA-2EA FA B 2
=, o7, H, sl2, o 5o A4, &
5 7t B So] o477 T 2ol ekt AW R (Bruno R
et al., 2010), AA LG4 MSDse} TAE fd 40l vHEA, A4 E=
: AR, mAe AAE DAY wlAY B gt
LR mAEd AA) Qovl of & AAE ol8d TEd AL Fa
1= e (Fung et al, 2008; Hoozemans et al., 2002;
Lotters et al.,2003; Marras et al., 2000) A4 FTAAY] SFE AT &Y
52 FEAA &4l At 91l glel(Schneider, 2001), ©-& ZFof H]

3 MSDs #rAEo] Atds] =th=(Rwamamara et al.,2010) A3FAgLe} A

rEL

o2t

do
ool
O
o
u
KT

ol BATRAS] 9 BebA AEH A REow s mWaz,
5 59 AS 4 AL, LE| AL 4 Gk FFEOR A%

Chung et al, 2019; Eaves et al, 2016; Powell and Copping, 2010;
Zhang et al., 2015). =44 Aol W2 =0l 4] A Astel #d
o] Qo™ (Chung et al., 2019; Umer et al., 2018), 25 AE#2A2F MSDs
7} 1481 FAAe] Aol Aol vAE Qere AR Aol AW 1d %
¢t MSDsE Za#rte &l 80%7F ATt FHoIaL, MSDse] Al
A B FHES o9 40.6%, ©17130.0%, &3 &5 242% o= HI
Solth 74 ARHole] ThE MSDs §52 24 @ A3 S8 Aolr}

o
AR, MSDsell Fd= tAle 8ds 24T 23 257 2EH 29 A
o

A olgt Apol7b At (Chakraborty al., 2017)+= A3t Ax|ghct,
TZAA T4 =84 fE 8y AFAEY AT oA ow A5t

AFdE ZEAA Y ke SVHE 5 S geleH, ARAED

291 e AR EA QRlo] thE fd el os) WAt T4 JIAE
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k]

of WF Fele, At AEAAS FANAAY, 48, BA, A%, 1L @
QA ojnol Byl Bald, Fehd adse AFeis
E

w
)
(@]
s
o8]
aQ
o
N
o
(@)
3
ol
o
N
ra
lo
b
)
r>
rl
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gl
2
N
N,
e
0%,
ol
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32
flo
po
lo
l

78 4 ok = Aol o9 oy 7S Fol AAAEQ v
S WA WAL, o]2 Qs AT FFES uA A HE Ak 7
ot 4 Qlty(Lecrubier Y, 2011).

TEAA 52 7 ddelA &5, 79

7 9 Arjzol
Sol7) dehta n@gal | AHzols

g A% v

olN )
oX,

ah

M

(o]

ox,
o2
of
2
1o
Do
oo
o=

o™ (Ceder et al., 2017), 2=2A &gto] lod tffEo 49 4 A
Bi7F @A @ 5o S5 tiREel F=AA WMD) ARt
EIAZE dth(Antonopoulou et al., 2009)11 F7et APAFLE AA|7H

&
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o= AAFHS Bosof gt} Aojub 7314 zpolo] Rl HE AHHE
A ola=lofof atn, v Al AAIE Z2 oulE ALd szt LdAYst
2] == Sfjof gieh HAA, 9=l ZFEAFe] ApHo|A WAshHs AEH
Ak A3} Eojof qhh(EA], 2019).

AAA DEstolofdt 9 ARE AAA ohekde sty HiE/AH, Al
A, &, Agde AAE EA4S RIY9ES ofa, ¢
Aol wolE AEstolof gty A4 58& s}
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g Wokel A A ok, AEG AR HAS Folo] o HYUES stolo}
k. wY2EAY A9 Aol B HAFY

2 55 glou os]e AusAL MR Ao kEEs Aoz
=5 A7-gdet At 45 Wskt bsotel ARueAS
B @ 1 A AAATIE Az el e o, A
oR mHTEAC AZ4YHE B RUHET 5 Ux A

A EdEefop & Zoltt,
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Fhe A<, WA, S A4 § REESHA Refasle] BARE =EEA e
o, g s ZEAA S 245k HRe] AJT6] w2 Aow yEhth 14
e A, Az B Abdell vl k= efAolal, v Rfo] e A &
At HEo] 71 etz sl 2EAA A Y Aol wou 34
=g Aset 9 7 ARl AP ok A A @ 228 Jie] Al
wolH, Agelet AR It gEe] gase dde 55T 5 e et
o] Easht. mete Ly AFor Ed file Ktk ZRVRE IR
= 5p7] sl 25AAEES A o e U Al nho] Algsitt

F2 AF AYY Adoltt. AA2EL oFIAL AT FdL A

2 53 glel Yol TPHE W FAURE T 4G ol 2R
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2 A7dd BT DRAFZAL AQARA Hofld 2 theAA
IS ARRU-dig7tA ZARE 2ol o}, AdYel A, B

Astl EFE 9ol A dRR@ 28} 2 B B4, 4B E
AL, AEl2 AL p) EA, FEold]
S B, AAAAZY D ZAEA, De S A0 AFTe
Bgelo] Aze} A9e] gl 77 9 o] BAS Atk BA, AT AT
Solq BEHoR AHatn Bl Azoly] i dBwAs skl
ot 4~ Qitk= H(Park et al., 2012; Kim & Lee, 2015; Kim & Yoon,
2017; Jung et al., 2017; Hyun, 2018; Park et al, 2018b; Park et al.,
20180)3 -gEAMe] A7 H A Aito]r] wiZof FH Al A 4 ]l
A0 Aeoles QAo ofstd AdAnrt ofyeh= AljbHol Utk
ZH(Hong et al.,, 2011; Oh et al., 2011; Kim et al.,, 2012; Kim & Kwon,
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ABSTRACT

A Study on the Factors Affecting Occupational

Health Problems of Construction Field Workers
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The construction industry is recognized as one of the most
dangerous industries with a high proportion of accident deaths, and the
dangerous working environment is leading to young people avoiding
employment in the construction industry. The perception of industries that
young people avoid is one of the causes of hindering the growth engine
of the construction industry. In addition, the construction industry is a
custom productivity industry with high demand instability, and most of
the production activities are carried out by moving from site to site. Due

to the specificity of the construction industry, the proportion of
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non-regular workers is high, and most construction workers are exposed
to poor and high—risk working conditions, so it is necessary to study
how construction field workers' working conditions, exposure levels, and
social psychological risk factors affect job—related health problems.

In this study, we first compared and analyzed the working
environment of office workers and field workers, secondly, systematically
analyzed the level of exposure to various harmful factors according to the
average daily exposure time, and thirdly, factors affecting musculoskeletal
pain and socio—psychological job—related health problems of construction
workers.

Data from the 6th KWCS were used to conduct research on
construction workers, and a total of 1,743 male workers were selected as
study subjects, excluding missing values for research wvariables. Using
chi-square test, ANOVA analysis, and binomial logistic regression
analysis, analysis of working environment characteristics, risk factor
exposure time, musculoskeletal pain, and factors influencing job-related
health problems was conducted.

According to this study, a comparative analysis of the working
environment of office workers and field workers showed that the
exposure level of hazards, muscle pain, and occupational health problems
of field workers were higher than that of office workers. As a result of
analyzing the proportion of musculoskeletal pain and occupational health
problem complaints by employment type and age group, the proportion
of non-regular field workers complaining of musculoskeletal pain and
occupational health problems was higher. Age, employment type, weekly
working hours, years of service, inappropriate posture, weight handling,
and repetitive behavior were all factors that affect musculoskeletal pain of
construction field workers, and as the age increases, non-regular workers

are more likely to complain of musculoskeletal success than regular
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workers. If the time exposed to hazards is more than 4 hours, the
possibility of musculoskeletal pain complaints is higher than that of less
than 2 hours. Age, employment type, weekly working hours, steam,
cigarette smoke, infection, high temperature, low temperature, weight
handling, and repetitive behavior were found to affect occupational health
problems such as general fatigue, anxiety, headache and eye fatigue, and
depression.

Various hazards exposed to workers at construction sites affect
musculoskeletal pain as the average daily exposure time increases, and
musculoskeletal pain leads to social psychological job-related health
problems.

Efforts should be made to design workplaces in consideration of the
elderly and temporary workers and to improve ergonomic hazards,
physical factors, and biochemical factors as measures to prevent
musculoskeletal diseases of construction field workers. In addition, in
order to solve the difficulties of automation and mechanization of
construction sites, it is necessary to develop and expand the distribution
of wearable robots capable of motion assistance and muscle assistance.
To prevent job-related health problems, it is necessary to confirm the
fulfillment of obligations for construction site rest facilities and
institutional support for small and medium-sized sites, and to establish
an integrated health management system using an electronic card system
for the health management of field workers in the construction industry.

This study estimated the exposure time for each hazard of
construction field workers, which was not covered in previous studies, to
derive factors affecting musculoskeletal diseases and social psychological
health problems. This is expected to serve as basic data for the
establishment of a system to reduce the physical burden and stabilize

employment of field workers in the construction industry.
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