HAREHTAN

ArQixfefiof

uJd

Ho

WL






=
O

Fare) A

i HOPOL_

H

4

BIAE A BRIE

=

Yt

1

__o_n_H

!

HAAZ A

10 &

202249

K

gl

3
il

mid
o

SN

=

-7

o [0
== 1Y
aﬁ%
(L

EPNERENE!
of = ol - ﬁ qor

W]
W T K- 50
ol 00 & Kq ol ol
<F L <F ) oT of
o <F rH <0 o0 I+
IF = K of &I &
0l & R oI o B
B ol ol K0 o0 K
o n0 KO o WO iod

7 oFl of! oF! o of!

ol K4
= H
s iy

81 81 81 81 81 81






20224 4E ~ 2022 10

® iyt

A

1.

a4 et

A= o] Q= Aol Aol ERAANA

7L 5 7Y o149 Bl FEE o

o et @A) ERAAE FEo] Ax SYHolx] oot ol

s

& 4=l

5

N
el

o

o
o
ﬂmo

J))

A=

o

mmo

o} wetd @

SHA] S=

WA 8o o

ci0

gl

o
KF



g A=

3t

]

-
&l

=

d

_IZ'I_J\

o]
o]
H

A

Al
=

Ad EFAAZ dste &
Aol AoH

1
R LN

The
Ao BRAACNA

1121

[+

oF

-

&

b ok 4271
S|

LN

2)

=

[

o

o 2 BRAA £RTRE Ho}

il

Abst

Z
= =

A 25771

o
mo

LB

A 2

o} vlso] A9

Keg!
AR

AA

o

=237

29| A% 9eutele} np
w}

=

=

o]
=

o]
=2,

92, =

st

-

b o] EFAAE AdEE=2] A4

1

T

HE 2% v5< A9
AN

o]



HEael 4Es} 94 F Ao ERAAR A8Hw Qo] 2zt o
| 287t St ERAAE 24979 ASTES AT AT AFE
2] APt QEe Suete] sjgud Agou tuA e A
L ns eouetuct gol & H AT BRI 7Rsshac

EARRY] 712 A

o
7} FHssles madololof dith. Salitete] AL YA Q1H7]Eo|

MAE7] old A9 Ay BEo] ERAAY S A8HL Yt 1 2
AARFI ZAD whet Biot Az ek

I ERAA el A¥ 272 dE
OA] Fokal shte] ARH7E of 8] £/l S53H £77F 7t £AI7F 24
SHAE. AR AR A BRI & A=E dAske I F50] ohd
A 257 AAE St FH2 &S] 245 A A 2R 4UE
w9 287t E71sitt. meEbd =] SAGA S MRSt -EuteEt
o] AHASACNME AEEReE ALY el BERE Eer 75 AS A
St Hiolth. ok, A Y JFdEY ERoll FAsHE °

g #Hs] Mz &9 EFAAE =Ysk= %
THEI 5 | o] FH|7IE didE el @AY ERAACNA AlF

¢




A

A

3 % A9 dFEEEY 2R

o

Pg Sgstact.
AT AT ALY

o

2

Al

Al
al

o] 744

H=
==

s34

9

o] 7ol 2

ojtt. ArA

L

® F-mail kboae0307@kosha.or.kr

= @ 052) 703. 0864

st olgold %

iv



M 2 e

AL HY{Z oo

1.

3

o
Hr

&l

11

10

AT g

el 22
22|Fo| AE
ALEH PO wvoeeven

2) diilo] A

(=]
227E FAF

ofl

4) JHH SH 7|



I

3|
[S)

(3|

ol 27

pN|
=

)

2) S RAMXF L O[KF THT FA e

1

3) Q| REHMoH EET|E 2B TAf e

10

13
-13

1) ARSIRHGH Sl ZH@) e

13
13

2) AMATHEH EE FH| reveerrrereesermssmssmssssessis s,

IH

-

__A_._._
=
104
O

O
Kk
o
N
B0
Rl
X0
ol

KT

ur
O
7.
OH

N

41

T

off

[e)

Hel =X

3

4.

41

Vi



47
55
e (B
68
73

75

e

f

:

Mol =771 N

) 18] b e PR

5. YEARIE EH KFE HE T} -ooveerevrnscsissssisiiiiaae,

75
89
04

il

0
Pl

il

of

94

- 0h
101
101

102
115

O
Ll

o
O

2) G HO1 EIHM OF HEFHO| TLE woeveersrersrerserirsnissinseens

1) 2019~20214 =N
3) A7 A

9 AOPE| @ EIESRIR] cooenmenmcenomeerroneamnnsecassnaren o

4

N1

0o
K

.l

e

I.

ol
<0
ol

A

pN|
2

o

vii



K

133

3 22

5

1)

135
143

== 7 [

1567

161

o4
OH

i

163

Abstract SOoOoOooo0000o00000000000000000000000000000000000000000005000000

viii



14

(2020) seeneeees 7

HA L T|ZE v

I

__o._o
04

sl
10
R

il

A A

Lo
__o._O

-

3

H

1o

ol
<

N

t

(B -3

19

IUF
IH

10

I.

<0
ok
ol

=
10

04

(E -4

IH

(B -5

A

2|
=

(E II-7) YRAEy 22 - yox

(B -8

28

uE
IH
10

Kl

A4

]
]

JH

mr
or

KU
<0
ok
ol

I.

E -9

e
TH
10

Kl

~

mr
or

B0

I.

<0
Ok
ol

(E II-10»

32

E I-13)

34

U
T
10

s
IH

10

i)

E N-14)
(E I-15)

ij
r
o
i[¥
of
KF
ml
=N
10
70

ol
Kl

A

43

(B II-16) 2010 ILO

51

G =170 QIICS DIEEL 2] SEEE oo poaoecces
(E II-18) OlICS MA " B2

A

— Al

53

HiE QU - 54

I.

S
2l

of

ix



(B 1-20) S=9 HHEH(IDB) 84 HHER - S2IX 2920

OISl I ettt 57
(B 11-21) S22 AMEA(IDB) S HHES - ME5Y

QOIO SIBE EIEH -eeveuersruiesisisiiciisisisisisiss st 58
(B 11-22) S22 AHLA(IDB) SH HELEF - S5t 2010

OIBh RIEH ettt 58
(E 11-23) F=29 AMLH(IDB) EA4 EEF - 1 < 20|

OIBh RIEH woererete et 60
(B 1-24) RIDDORS| H1T CHAL B oo 61

<H_ ||| 25> THORO' E% _E__IEI_ ....................................................... 62
(B I1I-26) SY2 ZHGHES S (2018-2020) v rereerveeree 63

(B 1-27) Lo A2MAY 84 25 (20204 2xY) 69

(B I1-28) YO ADAEY S 22 (2004) ~oeveeee 70

(B I1-29) YURo| ADAEY HHE £ (2019, 20204) -

(B 1-30) =7tF HEMo &7 7I& HILL oo 74

(H N1-31) SHaSEES 2y 22 (2019-2021) e 77

(B I1-32) ZZAA™E A4¥Y 22 (20209 SQIAH 7I1F)

(B 1-33) BEJ|H = Z2IL (2019-2021) «reeeereerserersenss 30

(B I1-34) MAZLA HE 2F (2019-2021) wwovveeeereeeeeees 81

(B I1-35) ZIOXSE7|A AHY 2B (2019-2021) e 82



Mol 257/ I /et S

(B I1-36) LEEE HIT (9019-202) :weeeeseessusmsssscaseasiuass 83
(B -37) = E= 7 Y 2 (2019-2021) rweeeeereeereeees 83
(B 1-38) 2t B EII (2019-2021) weeeereeserserssnsensessssninens 84
(B 1-39) ZIA Rl 2IT (20719-2021) e 85
(B I1-40) ZEIHAQF 2IT (2019-2021) weeeerrrerresmmssissiennins 36
(B I1-41) 315 Q01 2I (2019-2021) wreveerresesesssussenns 37
(B 1-42) Sa|™ Q0| 2IL (2019-2021) wemrrreeeeersssseesees 88
B [1-43) 222X3H X2 4 MYYY (YUY QUET) 21

(2019_2021) ...........................................................................................
B I-44) =2 XY (FH)EQ g (2019-2021) - 92
(B ll-45) 7 H 201 22HH £ 2N o 291 220

1 o] e L O P P P
(B I-46) ¢+ HMAH 2 22 AA(1)- 1000~1399 - 110
(B W-47) &7 M 201 2RAMA(2) - 1400~1699 - 111
(B -48) A7 XA 201 BEHA(3) - 1700~1999 112
(H 1-49) A7 XA 201 BFHAH(4) - 2000~3999 -+ 113
(B I1-50) A7 Mot 20 22AA(5) - 4000~9999 -+ 114
(B II-51) HZ2RE =AY o £01(2019~2021H) Q145
S
(B II-52) & 7L Y & 521(2019~2021) Al =~ 118
(B II-53) & 7Y XYy & 521(2019~2021H) At =

Xi



121

119
=
126
- 128

4>

2l
125

= O
T I

M

o

(@)
L

_ O oTr
O
AL

Ot—
Ls1—

LS
A
O

Ot

T

(2019~2021) Ae] 291 BIE -

=N
O
=N

I.

[}

I

(|

[s)

()

O

Al OF A0
o

of &=

(B I1-64) Xy & 521(2019~2021H) A7t

(=5

of &

(B I-57) H¥Y, o8 SLSH G

EE
— =
EE
—==

oFf
[
(o] 3
=

21(2019~2021) Al

o

(B 11-55) &g
(B II-56) 2 2 $21(2019~20213) AtQ] 201 iz

O
A

=)

k{0

A
by =+

==
S

X7l g
1(2019~20214) At

—

ey, H=
(0]

HH

(B lI-58)

1129
130
140

134
134

T

’
T

BRI HYS| MESA 2F 21t (2019-2021) -

SHS YUl MMESA 2F 2t (2019-2021) -

21(2019~20219) A

(B II-60)
(B II-61)

A

=)

Xii



16
o

HA

K
K

__I_L

&

| =1]

[

[ II-1] 2020

A=

)

ofl 0|&ok=

[

AU SA eSS A

(228 1-2] S= HSEOiIA

Ml

(22 11-3]

76

71E
[22 11-4] 20204 Z23ZA

dbs
(322 11-5]

78

A
T

IH

=
=

H o
T T

o

X
=

2IH

1(2019~20213)

20
O -

o] 3
=

101

1(2019~2021) &H H|S

A0
O -

o] 3
[

[2Z 1I-6]

1(2019~2021) 2 H|E

A0
O -

o) 3
[ |

=117

[ 11-8] gy & 521(2019~2021H) A2

=

H
[

=Hg
ST'_‘TF‘:EF'

o0
R

l

[TE 11-9] XYY & 521(2019~2021H) Al

H =
LEFE

(@)e]
Ry

9]

(23 11-10] HAY & &20(2019~2021) Ak

123

Q019] £91(2019~2021)

HILD orvvsseesssnessses s
[T

0
&

t

__O;

oty SLIS

I.

ol

I=11] mH

128

Xiii



Xiv

[ W-12] #EE, HSXRl gDz, gy S300 oigt *8
Q0O19| £0|(2019~2021H) AFH| & H|E wovvereereermsesesieiinieine, 129
(28 1-13] |, 22y, Yo o F2 Q2009 52
(2019~2021L) AP 2 H|E -overreermermssesmeeeeeie 130









Beket a4 g FA zm 9 Ag] B3 ARE AAYOR /85

, oA, v E It Rtgro|th uwebA HAA A ofHF -
oV 71 7124 AR ASHT B L AN ZAT
. 94 A BAE B WM FRE T 5 9L B ozt
1wy A9 AR 2ASke ofwl Agke] Fgro] F1Y 24, ofw Ytk
AT 1o wet A4 A oA F
ok Eh %20l AP A9 garo
o= Ag" = 9tk

=

O

whebd A BAL A Sgol g4 1 wi’ﬁol SENER
Aol R RS ZASYR U A FYRo) A ALY YEE A
AZQ BR71Z0 et AHE T R0l o “JiWO] it

2) Selte A SAAe) APAN BRI12 EAY
A Seitete] FAH MY T FAL AAARELGEGYANA
RO S Aol el A rHRATHAA e A
AL, AHstel BT ek
D AN AF ANTRE LIPAAL s olel v
SHIL Qo PRIl 3% BT |Fel YUHA g PPy

w



A, ZFAA7E

AN

o= 3

]

S
al

4

Z o]
1

=

R0z FyHolor

=gl

<

&

o e @de) 28
of DA gk}, dlg Sof A

it
%
i
o

—_
o

e

Iﬂ,

3

o] A2 E@Holx) gof ol U

ST 250 A4, W

A

5}

kel

-
R o T
Al
=

=]
T

A

A

]_

L=

o

]

-

A A]

A

—

I
Tod
o
.._Xlo
J)J

A=

o

(o]

o} webd @

PAL oAt

©

%
Aolet. et 24

A=A AY 27 2

FaTae $7

1

A A= AL

Ie]

o]

;O._

5

At E

A7/t BS B olFold

Ho

T

s

o e

[e]

tol 2 Qj17

°

12
il

27 AAEe] o @

a5
A 8+l o









A AT F B4 R 299 24 AR € EF AYA FL of
=4 stelstct 5o At deol Y BRAAR dste] 54 2

W 9% woto] ojdAL Ao gelo] W] B ok BEAAR of
W43 59 BLEI} $LA| ofRo|

AQIEA B AT 5 BA ol 8Ak0] A B8 A AL ofmARtal A
A B T8 vheke uhE mhobsheic

i)
%
H
R
_O|l'4
ES
by
_O'L
%)
o

2) si9 AYAS] ER71E 2A-EAS W ER7IES v &

A
&y

FAEE/TF (LO)E HEste] 03, 43, 5d, 92 5 78 413
AYEA BRIlE 2AGT 4 BRAAS BRT7EE wolste] BER
o J1gERo] 24 R, §-F 2 ARFUAL EF 7122 votste] £
et @ A BRr1Ed Beade) 22, 7 Beu dAde) A8
o A%, F2 A4 5ol ol Hol7t YA HmHL,



A ER71E 2AdE BEE 5 e AEEetE AR A=t
RS =5 AEere] 4 U erdA AEsF

< AP FARELY AAE vlud FAE A 7€ A=Y HEF 2
84 9 ®REE A

D A £ 4F doly 24

A 37 ARAEY ARES QHRAZY FARHRZNY 2
A4 4 A Axol hof BT BRG] BE
2 whopsta ofof whE WA B 4TS 2

oFs}9it,

B=)

2) A B4R D ol8A WA 24

SAl 27 Aol M ] of=ARGI ofof Hiet MHASHE AR
AP JLAAER, AAIARABZ T FARAR TR} ) o
gk 31915 23] (20229 6¥ 24¢ ¥ 8Y 129) Stk

4—%ﬁlﬂiﬁﬂﬂ7%@HFLi4ﬂﬂ?ﬁﬁﬁﬁiﬁ%wi
e 18 LSH AR A2 U AP R ARG M} ddRt

Hu

A, rd
:&: 1z

=] =
=

=)

o]

N

D,

S

]

fox|
H

o oj
flo oo

a0y
i
(e g

(o)



o] jd=+H

st (20224

=
(¢

ST (20229 6¥€ 309 ¥ 8¢ 31

[e)

AA]

=
=

3j¢]
A% 2 9 B42TE BA 8%

-

oy

o]

sfe] Ateol o

¢

10€ 59)

(e]
i

'GH



3 2},

O
|

£

o] Ao A

i
Ki
i)
=7
of
©

. ILO H O|=, =,

tjo

el

KT
uE
H
10
Rl

]

X EE

=
x|t

nE
TH

{0

zr
IH

E

il dl

R
&

Z HA

=
-

[a2 1-1] 93

10









s A e

1) AFLA

EAAE H14(2020)°] A=

e

9

9)
ks

SRR

LFANHAM A= (A

SCERE

= ZAJHP:

& Totstol AFdAs

A
o

aL
(¢}

ZARZ

b Al g 79 7]

o}
o

ol 27

9

LN

28

TR AR A V| 2ARE B8

s &5 AA

2) AR

13



o] wygee] wet £t Uk

-

Kl
o , o |40 e
oo &l e T R N - - N
R e R e L E T R A
S| mK| = |77 | Q8| Q8| & | R TF | ” | ok | JF| R %0 | 0| <0 | T
| =) D..H47_ur,__2|,o+._l,||A._ul__H|g.a_. ~
0| k|| ok i i hY o
A = I g | = KUK | RU| =) | = | = = | Hr
Wl il (W |20 F | o | RO RO
Rl e 00 | o | Q2| &f
" ME <|=
T
hl
=<
=0
k-
P3|

14



9 2714 529 ERAAL

=
O

Rob A%

ox

B
N

£ H29

o] ZFAA

o
=0

Al

4

)
F

ojn

A.__u = on)
zo | Mo | gy | KU | | ST
e | o | 59| Ho | Bp| oY R
_A._O = | 0 IO.H __Oﬂ ._ﬂn__ _|__”_ _._._._O Ll
B 2 gp oK = B Dk o | N
R g oF | I 2R
0
Kl
20
a-
ol

o] 5ol AREEIL U

ER R RS

-
1o

o] &% AA

16



g BRol WE 202040 AAAHAFL ol Temo} p},

4,000 5 257
2,000 A177
4,000
3,000 2,11
2,000 1,288 1167 1,266
1,000
I 14 15 104 I I
|: —
T iy =2 Y T3 a;
\'@*/-- ;_"'\-Eh. # %M 4 *’:E% (2"33'/? ,\""?2’ 7 "F:':fé "I\Q}\
T o v v e} '6-_!'5“ ﬁ":" .*?/ -<}O
= ‘c'?l P ﬁl-\‘ .{:f:!? L% .;.'k:?{
o SO

(22 m-1] 20204 PRYTY 3g - VSR =28

T AAAR] fFE AAFEEAS 250 AA AFFEE H=H

60% HES AL k. I 9 ASAEY, AHSE, HAEWEE B
b3 serH Qo] YT B4 0 $94, S90S, Jgeted

ML U9 e wolt

Os e 4788 AFEY S7E HoFal e A A8
AAAAgdgor FEH

16



(2020)

b

__o_o
64

n
0
Rl

g

SH M

}

ilof0
iod

XHoH

a1
<

b

15,996
4,784
1,288

2,711

13
23

10
13

A

Ab7|Et
2l(TCE)

El
=

2|
Ed|IZ220

!
__OH_

]

3

7|EFR 7|

17

84
240
32
301
37
11,212
835
332
5,252
1,712

dCECE
7IEt
A

C|O|AA|OHS|0|E
HIAL

(& m-3)

A




IS = ~ —— O
oy N 50 W = ~© W q_. ﬂ__._m_ w__m E.“ ,]_ S
=3 - T o o 0 — H o i~ <
wo X v — 1,_.H To° ~ NE =
& ) pe ¢ X o8 h ol & ol
K 7O il ° Ao],_ ~ < oF X & T N
~ G - S T
. N kL Tw wwPT T ETN oy
QIR 0|8 R zozawwﬁ%
| — — . —_ ! — m
o~ X Njo mm__ o LRI Y )= ﬁm HM_- KH 3| o e
by Eel FEe PIE HwEEE
r sSZiERofz BEgst
= Lo Pulw L =E . E
B = w oy o ™ ok T & o o 3
E R b o o = O ap W o=
J o KO = ™ o Ho W = 3
- Z.._O o T N 0 X - EW ‘mﬂ X =) =~
rH Ll - * W 4 %L Fop o 1o Qe mw T = i
| N = . —_— N
O | | B 20 S ﬁ o - M 2 B m,_ o = T
Kol Z K| A a0 o8 Ay - X NFoEr Koo pk or
S Rl ] N - < N -l
il RO| TS { ~ XN LT B =3 o|
ol jr a KO — o = ol TR Ho
<k = (o [ J.._ N ~o M0 0 = S
h o} T~ o oF X2 o &y (LT s ol
o it {F Bl = & m S = 2o
= o fwoome e R L o R OB X
B o T o i ~ KU Tﬂ_n w0 nF E 7 e of
_ m B R oof T o ST T I
> X U 7o) = L H_w_ _nI = O_ CE
. ~ omE oo gy B opr T 6 ol o - —
¢ % WEHTPE TTEp pw ™ HY
S & . EFEXX _Tw REBFRXN prew B A
- sszSsEdTTizsErEiEs
0 - -5 X o
B R o Fmw &= CO N
W M H EoE T Boag N9 o W R :__o =
= oF T xamaixz_,m_&oﬂdwwlli i)
i OO X cwoo . °© 0 of My o
5 ) B T “d 5 of T U ™ W W W

B!

O

shel Akl

5

Mg 29 A7 SAFANGEIA(EA, 2015)°0 9

gAY &

18



A

Ml

[¢]

AFAAS

T

L

= O
L

o] AFI ool A AHH u} et

1
|

kel

S}
=

o

Aol 847

o
m

w e AA

H
L

A

H=
AT

ik

B0
™

ok

u|
™

F
IH

§ mtob 7bssteich o
Yol

"|_

e}
i

=

o

&

=

=

&0

m
oK

= O

il =

TR

ok

u|
™

B0
™

1A =

A

ARAZHY] YE AR

=
aT

ok

Ul
™

80
ul
™

19

x
X
=
S
o170l

T
SCHUNZ

of 1A

ot
5

CH
CH

H2l)




ol o
= iod
O Pl o E
RS (s gr I = r
fr Fz ERR = | 3
L||_ Nn_ R _l_l \||h .__A|_| f— T ol
B0 o= 5l | Ko o o4 == Rl = |KRC i
_l__ Kto S o] ol = wh ™ - 110} 3 S = w - E
- e s | K = Sy P
™ 50 RREG D 5 o 0y
= @(Ew ol o " Ko w2 <
- . ~ MH = _iod . H+ 0| M- o L3
oK Fo 1ol oF © i I =5 Ko 01| i0J TR0 ind
|=._o_|2|_.=\) - o __o._lemu.r._j
K = ©nd =5 " |= iod R iZr o o
U] <0 = 7 M._ o 1S 0 0T = iod
™ PEmx YL 50 41 X050 KU e
gnkH e S KU i) S0 = ol gi(= 20 (=
g N <0 o1 K'|<0 B0 — __|BO KW
NS o-_ |o 7S = |qu F0
IH OK e 30 S b= <0 > S (KN 51 O KN
== ol OF G S, |31 S KH 20|20 o K|<
=3 o K |- oF ~ zu|o ol
X O~ 30 oufok — |3k
o) ~ O~ ol R0 | o0 =
o RO > T 31
1o} L Ok ol O ol KH |
= T OF X O~ O
oF ©0 N E o0 ~ . KO
~ ™ _._.__ o4
) .
M N
oo m_n gu E,__u
50 @) n._un<w nnw ™ o
o Lo
u| ol R
IT- E " Tole) <
I._ ~ O <0 oo
oK OF oy
Y U
> o 4
= o ro
D__A mo mw
Ul ]| -
ol =
o7 od
ok g 3
u| ul
m ™

20



In I Ao

kU =
o $0 Jn
R o
rn In (r)iin
02 yo Jn

P N EE e
= =
QIEIIE 0 o3t T 5

‘5202(HIH) ~5405(FIEE) S

ol

1% 0z
rO Mo
21 o

bal
e
0E

N
m

Slat
G S5t noje stz Fols g
2D =m0 o oy A
Mo O TUSAEE et T
A OIET|E O Offt A X ‘DRI
(O g=, TIOJAAOHOE", ‘E24
044l ' S0 ot XN HAl
sa1xo] OO % TE A HAH(CIO|AAIO|E
ST 5) . XQINEAl
715 O TRIRAEH| Ofet P
OIRIIZ(65) 0 Ofet Mgt
X '5201(3H8I2A) ~
o BA0SGIES) TIX| SEE0| of3t
fon EEUSEE oY sugdz ac
3t o
= % B2 olst AN
MEEE| YAS HO BAS
Qi DSRS0 B (0 A
olst &4 S)
M2 O roeamE] thet A
0|24 OIR7IZ, 0 ofst Y =
A CMZ/HORA o3t Koy Dt
Mz, HIOIZIA(TTETIX] AIR)
O TeEAE] it A
OIR7IZ, O of3t Ty =
CYZZ0l0S £ SHEE R0 ofst
=57 =y 7ims
o % 2N 2IRE(ClRY EAKIC| B
715 £)2 '6101(M2, HO[RA) 2,
A=y 71EE S J|E ZEEe
‘0101 ({HAE) IEZ 25
O TiRAH0] tat A
KoM OIHIIE(103),0] O3t Kl o
o % M WO AU Sjet
acs ==
O TOEAEE0] tat TAA
xjo{gy OIEIIZE, 0 ofst 1Y =
7|Ef 5101(22/QIXtR Qlst

HY)~'6401(RI82Y), 7101 (XIH)

21



=25 =5
Fc g | IE W HEE Fc o 3cy
Icy | 3cy
ICz B2gx J= JjE &gy
O MRS EE
RO ZLI2(RIHO CHEt Q2 ALo)
el QIE7IZ)0 olat 7|E
X EEENHE QHE S
xIof ) HEZ0| 3
(x| afsty x| % MBTE'S '5303(A0l) ACE
22| @ | 70 "5 2 5
Tr
IH) =

O ARAEHO| st TR
QU7 |1Z(33) 0 ofst BY 3
A7 I7 D) ME oA 27
Sof =E50 st
ORI RIE

80

e
nA o=
riob o

Fr
0z
g
e

-~

[Tk}
o

SMTUSTEANYEE (039 AK)

H_
IRl
X

ror i

>

o=

A
22 g
A e

riok rid
ror i

bal

A e g
> OF M m@

23
(4
5)
2z
8 A

[

x0}
Ofm
o e

1A
ofm ox o2 O

AN OE

-0 Lo
SR AR Q0| BAGHEH U
HI=oks IFE0IA Zdet 2801 B4

O =He| Fzdt 2ot 2|2 &=
Ol At8at= dR=M 27|, G717
Aol =271, =271, g71,
2ut5ty| St 22 W9l sxoR
OI5H 25t Q=

o O A 59 #2123 0| YA
=S WO ST YMAAL 2, B,
2, AEYA SO QI O|I2fY
EE RHUU(TOIN - O K22
2 KHIS RXIGHCH MM Lo
UUOIL} T TS QU 1819
KRR HIRROl SXO2 Yt
25

22



In I Ao

kU =
o $0 Jn
R o
rn In (r)iin
02 yo Jn

MER ZE % IEF

=

O 271, k27|, #8:=7| 5 12Xl
MNSES 2tz EE= =21s 24U
7174, Xl YA
SH9| Hts S FE /(25
Lot 2E
=M HZ, UEML S
A()0il Ofah 2XPHC = Elich=

252 iy YPMAND FC2 22

4>
Hon
ol

M

87
01

Jon Y

M

O "HRYEH gt HA
AY7IE 0 ot 2EHAEE S

AP S =
+DUSFIIC 22

4

89

2

H—|

4T = =) oy 4>
ujo rot

0

91
01

= [E=] ' = 1 =
Sa | 01| =L 8% ¥ f2uEEE'S MM
TC o =
- x4} T2
-
A

10
El
i
x
N
1]
rot
ro |
)
W
Q
m
7z
N
g_g

IEz B2

 0x I
A

m

L)

ol iy g

92
01

oz

o >

O THSATHO Chet A

QIIE O o5t A F 2O,

AEZA, NBEN YOH(SES,

HSHOf 5) SO= 0I5t HolpEA
Yat

99
09

N
e
kl

=

Y
_>|.|_

0% O.

O "eRJEH et FAA

LY=o ot HE &

8201 (| HBFE)-'9201 (HAIT SN
FC2 2REX gt

r
eimRiEsel 220 oYy

23



o

A]
2]

A

HES Ho]

9|

EASKo

Al
=

% 9l

HEIL AA ot A oA eA &=l 2

Ho

Z}
A

5

ARelof o

H

|

o

2
O

%

A EA RO wet 8

AolRz AR

=
O

BE=

1ol =7Hofl M=

glov]

A
T

gho

71&NA]

O

A

p—

o

—

FAA

5

B2 3) g7 o

SR I

e

of 259t gl WY AA9 B o

fofr

<

o

o

™

i

9] Fzx& A AAASLE HF

(=

)7 LAHR Ae] 5717 7]

=
=

o]
B2 A= Ao 20139 ER7AA AHHE oldol=

B

AAE HollA &

3

-
L

tel 4

o

Ao BFe= FX7) At

o] F/gdollA sf

K

12

xe}
ol

Q
()

7] ¥, W

rthHdLo}, 2012). 20139 JFAAH

FolERo] 22 Yaishe A7

o)

TE o] R EZEZE ALEE7] AASG A

24



o] 727 fA|%L e

shwl oheat 2.

oF
o}

= 8

2=
=

@ HAEH 4%

iy =

ol o
=

3

o

]

A
o

Al
B

%

(BRIt ), =]

o512

PIttim), A5
_E[_

HH

W= (i
f=l/g &=k

ke

'3: WA
248,

z

A4 A4

aL
=

i

@

R

A

A&

o
M
M

52 i)

, o,

Al A2020 - 155

- Ot
2

o

A

;O._

1=
e

25



HI
3

re (4| OF
(1]

1=
=
Ol

K

=X : 2=, 2589
HA|, M=, A5 E= 1 3BE,
S22 C|O[AA|OIH|O|E(Toluene
Diisocyanate), HEzl C|H'2
C|O|AA|OFA|0|E(Methylene Diphenyl
Diisocyanate), SHAtHE
C|O|AA|OtH|0| E(Hexamethylene
Diisocyanate) S C|O|AA|OHH[O|E,
H3d g, U, ILUE, ZEYH[GIE,

N
—

HL

[ |
= =72

01

YR, MRLE S

2
>

CIO|AA[OHH[0]E, HA, Halea, it oSy JENRsSe R
A E I A Ao A
CIO|AAOIOIE, OZAISK|, MRS 2014
= [ e} =
S
=M =22, HsEe U], dd=EdH S dd=27]d H|E
ot - #2| 52 F&EEX(fume) =49
AE - 2N 28, 7tIEEE S DHE TH| 2 T & 2t
A7t = O sEE, 32 F= O Sl 2
I E= 1 3fefE S -
38 E= 0 3g= IA0ME HY - ds
EA4$X -0

J1=d B

oln

S200 - MU - AER - AZREM =
UaA - E2|ZR20|2U S KIS

2L O Tr

26




50
R

&35, 25UE0(dystonia) =

7

—

t

I

17] 2+

A
il

A7

ol

=/ 1EA

|
o

[~

[~

L AEJ2 -

I 2220E
EZIZZ220

ENL
. E2)Z220/Y
S Q7I18H, 012

¥

2ol
A}

(5}
=

E
—

O
%m
__O._

1

C})

of

(R7192 M

ot

__OH_

I

71 st

I
=

“

10

Ou
i
110

14
i

oH
e

o
%m
__O._

1
H

-

o0

27

—
fH 25 =

O
SUE 4 U AR




® Hxxg7|A 24

il
¢ 5
oS KO
5B OF 1o
St
110 [H]

o GRg | B
S Tk
__./._l 70 ok Mw T
10 <0 Klo =
I
(@]

gi X0

EI

<k

I
)
ol
o
=
ol
|
”
ol e oF
ofl E T
ol
110
_I_
[
=
!

® %3

i0F
Klo
<|J
!
80 I
ul
jij Klo
2 el 7 | <
K K =
K [
[
W./W
®
et
100
50
[
o H oy —
0 JII_
Ho~ o =Kor D
wloz Uy | B
SHN . B w
MITgorR x|y
S myp X g
L ls R o |
AT As X0 uE | ul
o wWemmm g A4S
m_.n_ ml_r_amm_“__._.:_u_o m- _._._._
o g |
. K ._._._.__.__ox_l_J__o uj | mu
Ok B oy i — UL G > gr__
- = ) _I_|
oFmi T E H '
aku 100 m Wl .ol
MW 5%k ol |
., od23 Ar X0 il
70 M Uk B A7 = =
RO u At oF

28



AoleA - A BESfeA - BAF S
Et2
1 ENHE XANAM ol= YR E=
VE=ENE Fgoke EF

Mzt - HIO[A - 0| - 7|dS &
X FZ6HAL, ol0 QEE 2
Fleotks 97

N

=)
=
=2
==




= 7 2%

QR 2

.r__:
_L... 50 70
X0 Py o o
Bl | 0 s 0 R i
ar | Wuo 7 | o0 r i
N = WA._._ m_.ﬁ .rH m__%ﬂ gr A
1 Bl Tlar| 3 ot | o
Wm ! m__: o 0o =0 | Il T KO Rl .m_m )
AN A o |yl w | o
KOl 2o | ®RIZ0 | = B o
2 x < 20 Ko | B 8 = B0 <0
5| gr| mar Wiz R |8 @ 4
o | g0 | M50 ey " ‘
= - or | /v N
- g o Jd
i) gt :
r 8
) T T
N =l
N
H =
o® R
| 30~
o] ml- Ljo ol <!
-~ Tl o o T4 .
Slzm| @ | AL
ol | O | oL o m | A m = i
K| RC £ m b R ¢
< 0¥, 55 5% 1 | oo
o |2 < < |t
= dln 3 me |
- E =y Ml Oju
W | @ o| oX
L i) n o X0
< _._.__ - X
m W g
E ST
up o "

30



Mo
N

®

IH

LH

<

£}
R0 <
T
a0 51
|~ B 25
Eh o | Ror
RE 201 %0 oy
L 0 o]
Kl 0
N

ol

Kl

™

ujo 30

u| oF

=] ol
o 7o) H
al n
o= |3 :
IERE R L
=i | 8| OF g

i -
= =
o M 50
o <z

i <0

o) ok

| &0

©® 7Y 4%

50 0 Klo
A=
ﬁ 20 K 0 ol il
= VF < __A_._._._ _.:_l
) m_ - _._._ 1|
B0 &2 i o N° ok |l
SIS o
7 °4 KU 3T Ko | lo d Ko | 10
30 |10 - wo OF M| < = S || R
79 |5 yjo 8r - =] @ o | T <
<l oo & M wl o= 3
o R S g 2 T o5
gikl0 _Rlyg W | H e o) k|8
~ Al g1 ™~ ol €N - = N
KU Hio MO B0 Klo - =N
BB <2
e oF L
-~ =0 .__Az._ __oo ™ .DIL
. < El .
__o_u N n\,o/ “M_ J_AI
my!
_ T o
K R
= == o | A
Ko n :__o S M
ol oF o g < S ok
- % or | a1 | <0 SIS E N T
Sl & |2 ¥ *F B
g > |or | .0 || g
i RO | B || m ™
oK 5 < _ﬁ_ﬂ__ muo B0 MT ol
ny il M 20 L_ln o M_”_m Kl
2 ¥ 5 |u”
HI o 0 o w
or | o o
Ho oF ofl 10

31



® 9L

mm_ =
< il
3|8 o
- ~ o = [m]
w |0 oy ol K
e &0 ok | o® oo 5
%0 Kio Ik I H| ol L R 50 ol
v X0 Il + g .. | 0 : cgond | U =il
Rl | or Ru of ol 4 0 | . | &y B0 < ol X
BB uEla |3 5 B85 |5, F| )
50 : Wl T o0 B A0 5 20D w0 | 3| )
s o o L o 20| 1| Ot - .r__: @l | zo | H
ok ™ = 70| ol Tl R T U ]
= e A Bl < M| ko
- 1 Gl B o w0 0 H|
ol " ol S I oo
= b = ok X0 X0 o il | &
&0 ol B g |7 I
= T x m N
ro
1o O
r A0 ] iy
5= o] _ oI
- S OF o
o) o of- O 20
o oz oo |ou| Yoo
w| SO U m o) A
J— _L| | e I = i == -
ol & & g MG i g |
S (M oal g = R Al | = ul | =
| LH N R o || 2 g™ _ o | O g
T oswmeOR S = 5 2= =) ol lm| 2
B & ior oK o= |- A | m o | & || B0
ol N o == = | <
I | 7. ) 2|8 -
) L o _] I
iy O " Ll U0 = |7
= MU 75 =
oo o H
<l

32



.80z
B 30 7 5
o0 K930 -
m <%0
5050
%o 10 = oK B0
. = OF Ko 70 =
ol can Xy
~ &0 60 i B
oF ko &
50 & ok
N o o
S
or -t
o0 IF o
20 0 mm
ClE
J]J 180 xl
o © uAN
LT 0
KF H ik
<d
Poa | o
w2 o
—_— S T
I=3 =
D RO a7 )
m._Am Sy =3
do 2 ~g
_ 7o o 1
Wﬂu 5o ™ =
i <+ =
o_._ E_m =
peli <
I 31 %

33



A

ot

o

oA 29lo] o

=

o

@%/\é '%‘1'-:11:—

by s
r T
I I ,
M.%_ ur | Zo| uo o A0 rH .
K Ko | Y H o |
o) 0 A = ol o Klo Ko | —
iol A = K oo lmz| S - U |y X0
ol o B | U | 2o ko o | BHIS | T o 0 | |2
o e AR ETAET AR 2y foEw | 2
S |E| U w ¥ | Zxou S R M a = T e =D =
= < ~ N N - - =
& qll = T " ﬂm MO Tl RENm |~ 20 ._”_.._M o | __.__Im ’ S B |3 =
KO ) il . X0 - 1 - r| ol =0 KY 0l-&2
Rr = ._._.A_._lm Ho - uo | arro uo | X Mo | w| ___.._._ Klo W_._Tm - Ko ._n.i e | £
ol Y K 0w | T mouo | = __ﬁu I+ nl R zo |30 R =8
110§ = w_—w_.___lu K .A._l_ H__l . m .NO 4_._._1|_a = .r@ = X0 ___w__”_n”__ m”m FM% H__l _A_O @A_u_.n_.__ _._.__| _H_W...l.”_ ..n_Lu
- — ry =) . - 1l i N
ujo k|| & DR RO <k | RO RY o g | o | ol L X
Ko |5 T ~ N - ol i ~ o | = 10 K| oF | ¢
0 ! mm.._nr.rﬂ - F A o] iy <0 <F K. oF| ©
_._._ﬂ KO| — _||..~||_ .NO _._rH.OH ﬂ._ll _|_|_ _”__l <0 _A_O = ol & T O
Kt 1| Bl A 146 TH KO it " i Ko i RO 1|
%0 _ < - oo < of KO | nr A |50 Ko ol
NI ot S SEE KR =N °
| _|_|_ e | —_ _x_v iT
H= M= iy
r MI . m.ml Kt ol
mr o o] O w% ﬂo
prid L
p| | DAL " i O
U | = o7 = ey B o~ ofu
Rl 5121 & = or| o7 M ujo 0
0[Sy - M H <7 =
o e ol ~om | S __g . DU
1 nREER 1l n 2 R M =y O |l
Kk orl&g| H e = KU < W |
AN (DN Nfg - H < _._._._ 1o A_l 1 H__.=._ T iof
™ or < oM | = or ] . o -
- . 1o < 5 4 RIEC
| _ <k m =l _._._l_._._ o 100 D) M o
= u! ity 4 3k e
£ S o om TR
i = m &0 m | 2
~ B0 ~ox S5 = |k
= Sk °© Ul
mE B < ~
A ol

34




A
rir

ORY ARN EE B5 PEEI Y
SBS(R71S HQISILH | 10022/21El(my) 5 4000|322 22(ug)
01 ASETN LIELIE 55

rlo

(m}
rr
]

1

o= | Ql=2
0|

Lt AR S
A HEEIR)
I.

NYEHF, TEd H3ME,
AR A ALOOf Zrelist
A= MBS

)mwameg H|Q5H giat ek

A|A|7:i% I’.l-)él'%ﬂ_ng AIII’

BAE, Yl & F 7HAl

0[O0l Y= B

H Lhel 28 & oL oot MFEHH,

2P, ZEIIAH, M7 A,

22EY Uy, DY 5 iUt 049
K)kl- E= AA0] Q= g_C'D_
OlAIAfS 2M 7|1RIN LS5,

HURGE, O34 NH(ESD) S

o200,
SESE

N
=
oo
o
1o

N O

=
o3
4, 6¥*|_|

O




=

3

@ £33 a2l <

Al E = ~ 1) Ko ~NO - - -
H = g B®uE o E | B0
- o 7O 1] ] = oy =1 _AO =
—~ ™ -Al_ Ml_ M_I =0 ~o H A Kt K
£H A_l —_— KO < o__._._ —~ _A_o g - po |_I _
m_qu_” m_o & = o KF S ol =1 & <o ijo] e vl .__U=_
= KT o KO KO B0 — go ) i~ I X0 K0l | W 7
W..m\mo“_”_o_._._ M._._Vowalemﬂﬂm Ar 0 il ._uWIX._ 50
Ny 6l U Klo KF S __Qu n Ho = HO 5r 4l o — 5 10 [0 <
T 100 T Ko o W e 2o S O ST o H —|Klo| & & o L0 | Bl
50 T 20 I TV ol iof 195 <0 BT o KO of |gm| o KO | U@ - Ko
Rl L ujo wl M@ ._.mm - .ME EARTo T <t K|0 =< &) dofl =|o &0 ol < m__._ 01
HWE__ﬂa_HMIL__rrx_o_a% BRI I A
B U0 & O o Wy i H S 0w or =[] K oh w?_%w w0| =
= _I.I — ~ = u] - -
=z D&EI%U@W%% o | L. KO - 5
Ko m6 < - o Mo Ko mo vl o il %0 = o
o5y R IESTIRIH o-| | ® <=
E o5 Zael CFh 4 | 2F
- <o € =) 0%
= Ho ~ ™ o Mo 30
H._.Juo A._ _”__l O
iof | O 31 mm
ov oblied - o MT| Y
Y smr) o o T
5l N S T |x X
o I HIN| ™ = = =
oFd H KL o |4 4
H|Ho| H a 70| i
ol < 2 KOl KO
N | = a OH| O
B iar LHo NN
oll|Kio| K H| &
obl o M

36



37



3. Zigy Ty A T2 2¥ I

D A9 4 #d Fa 24 2%

94 AYe BRI INH Ex ed ERAAV SEAoR FY
=9tk 1) ofgct. ofo] wet AYA WS EE AT Y9
3} 7 Fofo] 8 FANA FASHIE 27] o2 WEoE A9 3L
O23 gk 8 Bdo] gt ol AU IHS olfE £HE ofEA
BRolo] Zlgshed Selet 4Ae Botol, Y94 W] BRAAS 2
E5tAL St 9 B E22 (F [M-159 o, o]F HoAF tEA
A9 e wd 2@ ATt

(B M-15) Xy Y B 2 23 2=
pa XXt = o STA
2022 Gardiner, K., | Pocket Consultant: Occupational 6 | Wiley
et al. Health
LaDou. J. and CURRENT Diagnosis & Treatment McGraw—
2021 C Occupational & Environmental 6 | Hill
R. Harrison - _
Medicine Education
The Handbook of Occupational
2020 | Guidotti, T. L. | 29 Environmental Medicine: 1, | yge ) 1
Principles, Practice, Populations,
and Problem-Solving
World
2017 Koh, D. S. Q. | Textbook Of Occupational 4 Scientific
and T. Aw Medicine Practice Publishing
Company
2010 aBlaxter, P., et Hunter's Diseases of Occupations | 10 | CRC Press
Rosenstock, . .
1994 | L and M. R. Textbook of Clinical Ocogpatlonal 2 | Saunders
Cullen and Environmental Medicine

38



=13
=2

go]

S22 Aol U oA

SR 202149 6

5

=
=
=

2 Uol 4 A
o

WA

v —
84 =

1

g=!
°
of

d 7}cd o
9]

/\O
g

|

Y

A]
2]

700l et Ak AAL st
_/;\_O

1]

=

l 202240 &¥E WA F
a

o

o]
=1

;__1:
A]
=
S

3l

-

H

L

]

ek

ol
o

],

Vg A

°

579, &
g

[IARC &5 of

il o

O

g, A4

) S

1

A

A A2 oA

]

Gardiner
Z|

Zdto] o
LaDou

A
AL 7L ofefo]

A
57k BAA, BHE Ulel Atk A4 7Ee JRAY FAR, HY

i A o] 71

ZA]
A

oX

o]

XO
ND

T

|, &2 &4

A

=

=2

I WA TR of),

O

Al Aot

ol
N

<
4
!

of

JoH
oF

"
mhy
<
<)
Br

%0

X

h
3

29,
39

, o948 A

o
el

g

A

o] o+F= 214 7+ EA(Liver Toxicology)2]

O

gr o= olojxw
2ol o

—5_017
P

=

Xe}

_'l

A A AldoA= HA =

7_(_}
A,
o} o
WA s



Guidottis AATAS S FAA 2L FSHoz 18N 54

3, 9%}, =% W7k 5 7% 2o s fE2 V14T 2814 HY

FAS} e AeTh AYH &4 L 2BF Yojt AP LYoz

Mo o] glod, FHe WS WA R A Astact
1

o] ¥2) HeHE AR Y=ol Ut
Baxter+= Hunter’'s Diseases of Occupation®]2t= Al&9 e=d wi}
A& 20109 10%o] mRx|d} 7 doltt, steka] g9l otE, =4 29l 1t
E, AAZH 9 7144 82 BE 522 FAE0] ZF GE= TA| 8119
w50l et 55, 7hA, slebd kEo] Ao o], FA|AR] 8l wh
2} go] 7|&g=o] ok 2HHQ AFofst wpA e ERAAZ & 4 AUTh
Rosenstock 1994 23to] mpx|a} 7fFmo = 2/
A4 9 oA Ao E S Uittt Ad4d 25
ATEE FAEJAL AT A E44= 7IEstiier, 9
A AFFE AESH a9l AF4AEA 891, 314 a1,

¢
Q.

e

t?’ O

2 WE,

=
&
oo &

=T U R
ox,

o

QA

=,

lo
lo

ofN ol
i
2o

)

24 ox X oo

o

2,
o
ek

Kl
B
-
19
Bfte
=21
)
&
i)
X,
s
ox,
o
ol
19
AL
e
Y
2
_\‘I_J
(LT
j
¥
Loy fL g1 i fo
o gl
o
[o 2 dfo
U o
HUe)
EL

o,
~,
G}

LI
oy

40



4. sie| 28Xl =&

1) FAxF7F
(1) FHLS7|F ZYYSE

[LO= 19199 Z4H A 3J9oA @AY F S5 AUBoE HAdgt
olgf, 19254d A AP EES LYHSIY F7|H o= NS 7P
9] AAYEZEL List of Occupational Diseases (Revised 2010)°]H,
[LO Hitoe=z wIxE MR194 - 2002 AYHPESF HIQHList of
Occupational Diseases Recommendation, 2002),° HF= 2010¥ 7H
7 EZo|th.D R194+= 771 JF2 A% A%E odi, 715 ¥
o a3 S F1 YoH, IYFoA HIR] FH AP

=29 1
gog ol Ydtel 239 YRS AL AdolET A A

Sk ok AAR =S EFSE B2 ZUtofA [LOS A EZS st
of AAYEES LA

StH, 20109 3¥ 3073 ILO oJAE+= 7HARMS HlEotHA, /WA
2 20099 AAYES N AE7L 3]9]o] oJAS Hiotso], A AYES
gt ofe} o]& AL & Q= Y T ofjutof T3t XS A A

g A2 A AR TG I 2, 20224 249 A-AE ST

o 1™

D ILO EH°|A 9] & EFE] ISt AFFE HoHE NORMLEX #lo|x[o|A HMe 3t
oh2 % gtk

https://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::N0:12100:P121
00_INSTRUMENT 1D:312532:NO

2) FALE7FY A ES Hof 71&es 22 i A9 WeE skt

Niu S, Colosio C, Carugno M, Adisesh A. Diagnostic and exposure criteria for
occupational diseases - Guidance notes for diagnosis and prevention of the
diseases in the ILO List of Occupational Diseases (revised 2010) 2022.
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(B 1M-16) 2010 ILO XAHSE HERYA FEF

A

1. XS HE0|M LS Q0I0jo] LS 4010 B ZINA EhH (315X,
a1y, 423y 201 Y LAY = TIN5 TY)

(Occupational diseases caused by exposure to agents arising
from work activities (chemical, physical, biological agents and
infectious or parasitic diseases))

1.1 2fel™ 010 ost AY

Diseases caused by chemical agents

1.2 22| 2010 <ot Ay

Diseases caused by physical agents

1.3 =t Q01 I 4 E= 7|ds 2Y

Biological agents and infectious or parasitic diseases

mems, 222 Hof,

’ -1 o

(Occupatlonal diseases by target organ systems (respiratory
diseases, skin diseases, musculoskeletal disorders, and mental
and behavioural disorders))

2.1 387| 24

Respiratory diseases

2.2 0| Y

Skin diseases

2.3 2T Koy

="

Musculoskeletal disorders
2.4 F4l 3 AF EOojf

Mental and behavioural disorders

3. ZIAM 2 (Occupational cancer)
3.1 ofig Q°0l0] Hlof = &
Cancer caused by the following agents

4. 0|2] 2 (Other diseases)

4.1 & o

(Miners’ nystagmus)
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(3) HeH Ty It U =F JIF (LO HYY2=Z XIHA)

= g
A A 9 =5 7|2 2010 71 AIdHEEES St AJAR, AAREA
717+ (World Health Organization, WHO)Q 11x SAZAHESF
(International Classification for Diseases, Eleventh revision, ICD-11)
% Y BA Eof ZA AF 1F (WHO Global Working Group on
Occupational Health in ICD-11)9] 3¥€oAEE st A&7 A9
A&7 AL v s AAE AT AAAY WE2 Aok 7ed 25
AAR & 4 Ak

A-A oA ILO7E el A D44 22 Aol & 7HA 847 Atk
HA Qo shue Sol4]l AR &7 Ee A5 &EoA9 a2 5ol3
I A Arol9] A3t A RloloF atH, ThE shvte kEdE 7UCeE ol
Z AdollA o Aro] WAst= Rlesrt 1 9] T A<l o|g
(morbidity) 2t otof gttt HA}o 1] WA= WA, A, A4S
At 2AE EF ST AoiH, A= Ioty - e AR A2

2 HQlt

AAYES 7 49 Q= 1.1.1 HEES I I/bEo] 99 dH
(Diseases caused by beryllium or its compounds’& EW, WA IHA|
ol ICD-109] dFst= ICD ZEE H3 YUt HEET 1 S99 =4
A7KToxic effects of beryllium and its compounds)l] |Fst= T56.7
9} Fol 292199 AP X=Z(Occupational exposure to risk factors)ell
Fot= 257 715k
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FAH ICD FE=0] ofof 7 WA 1A 2219 AvkAl E44(General
characteristics of the causal agent) &4 #d EZ9o] &4} shst
A, T4 E4S AP, oE 52 AU x=E(Occupational
exposures)® OlH AP HEE L& ¢ U=A AFsAH. olF =4
st& M9t 9 AGF I¥F, AT 7](Toxicological profile, main
health effects and diagnostic criteria)?]2t= AA|E offjof 7HEHFQ &=

/J5H4 7 &(Short toxicological profile)E AWstal, o] AYH=E A

=4} BHe Lz gy} 59 gkEo] it}
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=
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ox,
i)
by
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0o o
2, of

(L23), A=A AE 05 (L24)0] Qltt. s, HidFof <%t
et A9 A 49 3.1.16 WEET 1 3ighzEof 9%
caused by beryllium or its compounds) &2 ZZFs5tal Ut

Ao 2 oS 913t 4 &5(Key actions for prevention)e 71&
st 2 #3, J8al EEo 2 HEEY F8 IES 55, ¥H Yy
9] ICD-10% ICD-11 & 423513 th

AA AAH oA A7 BRI S W, XISEE AH7ER] A HeE 4
25 = Q= AFACIA}E, 2010 ILO AFHEE g2t E25S8 = A= &

FAARL & 5 Ak

2712, ZERI npXuo] ‘o] BEo] AFEA] ke Q] EE FHo
gat 45 BEolA WY 1w 2R WA 2 Aold] JHH
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Amygo] WA oZ SYHAAL FAHA 2% @Yol AP YL
Ssto] 2RHglon, Y HY Er o] Uslo] © o] g SojHel Ay’
oot AEF

£ sty F7tstd], H50 o A9l F7H + e A

4) E9|

2010 ILO ZFHEZL2 YU2lA Q9L 7[&oz FPHS EHFsIt
2 4 Q. 34 A7)0 tE ERe AJAH & BEREE oy g B
Al ZAB] AHEH, o] AWy 7Hseh 5 TAIFoRE QS HEC]

A 7l&stal Qor (& =°], 2.1.6 Bronchopulmonary diseases
caused by dust of cotton (byssinosis), flax, hemp, sisal or sugar
cane (bagassosis)), 244 & GAl Q210 wet ERoIelrt. 4l AAE
&oto] FAAQ AP 7E T2 UEshE HAloE oA ARoAE &
%"i;f T UEE W8S ESshlth
T S AF 52 ALt ofn] Gl digt LA e A9
oA, AZe AYYS FohiAL A7) Sie =

W Zoel7| R AR
HoRe AT 4 jlH

Qg e] At ot 5ol FH1 E7017] W2l Agel o F=ol
52 = o), A4 SH2e S AdstA= At (A Hokd
HiggEel et Hek2 1.1.1 ¥WigEe] 2t 44, 3.1.16. HidE ot &
5 gt
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2) "=
(1) 0|=F9 LA SAH HA

u]=Lo] LAl AAA T EA = v|dH E=Ho g AAE 19703 A
OFH R AY (Occupational Safety and Health Act of 1970)3} v A=+
AW HEA29 - =5 (Codes for Federal Regulation Title 29 — Labor)9]
oE H3E §1904 A4 &43 Agof st 7|53 Ei(Recording and
reporting occupational injuries and illnesses)ol Wzt &JHct.

<+ W&ol wet FAZE EEEo] A=dl, Hold 715 #e FAAQ
718 FYPL v = 5H(U.S. Department of Labor)9] Ak} 7]34ol Ak
AoPA E A% (Occupational Safety and Health Administration, OSHA)
o] 9gstal, AA HlolH Y £ Hils &2 kwF Akst 7|8l =55

A=+ (Bureau of Labor Statistic, BLS)°] Xd¥slH, #H A1E= AHEA|

o[ FAIE] (Centers for Disease Control and Prevention, CDC) 4AF5}9]
THAAANAEAALY (National Institute for Occupational Safety
and Health, NIOSH)9|A] 43§35ttt BLS?F OSHALE 7|EA 02 A=z YA
o8& Ff5HA= F=tt. 713 Ee ARAVE 5L E Eis: RFES
H 12 OSHAYF ¥%95h= ”Ela}olb} Al weEt =33 A7 HolgE
BLSol| Agot= A= o, A= 7o B B d2S £4ote] ol

ol dolg o] el AL &7Hsst.

BLS= AFAAISH BAE a9l Injuries, Illnesses, and Fatalities (IIF) &
EI9S *95tH, IIFY HolH= + 7Y 2AE &8 ==, ole
Z¥Zy Survey of Occupational Injuries and Illnesses (SOID2} Census
of Fatal Occupational Injuries (CFOI)°]t}.3)

3) "= ARAs) EF7]so e & P2 BLS —‘iﬂﬂ o|X|o| A A|-Fst= W& F=xstH
¥t BLS EHo]A] F IIF #Ho|x|¢} BLSOIA Sdst= 2z HAyS AFsh=
Handbook of Methods®] SOII #Ho]x]e} CFOI Ho|Z] W-golt} Z+ Ho]x]9] F4
= 23 o, Fx3E Y82 20224 69 19 ®HE 7|Fo|th
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SOII®} CFOI E5F 1992¢9] Hlo|EFE o] AZtEgler, th2i &
< Zo]o] Ut} CFOI= Aol ol2+ A4 &4 o2 T/ A=Y
oA ol QIFFRAF (AlAA)0]R, SOIE v|Aw(federal)T ZAL
Zrofots 24 F (state)7t Aot AA <F 230,000709] 713 E= AFGA
£ A 2 (ZEA 7120 weh #i2 AAste] Ao o]2X] g=
AbAA o] #e K il o] EYE B AT AU

Al O X|5}

2) 2gd &4 2 2 EFAA

k>

BLSE= 19924 1IF9] SOII® CFOIE AlZtstHA] olek g, 7€ do]
HE E7T & A= AAE AAsH. ol AA A8 &4 2 49 &
FAA (Occupational Injury and Illness Classification System, OIICS)
olm, m=9 FAARl AAH EFAA L T = Att. o]F 201089
A 7R = o] OIICS 2.00] AlRFE|AAL, 20120 &gt YJH[o|EF} X1
o] dA7HA] OIICS 2.01 AREstal tt. OIICS 2.01+ AlE +2E& Y4
1 = Y HFEE FAE e, thaat A

» &4 = A% 47 (Nature of Injury of Illness)
» JFS T2 XA B9 (Part of Body Affected)

» &4 = A8 U9l (Source of Injury or Illness)
» AHal BE =% (Bvent or Exposure)

SHH, NIOSHO|A+= Work-related Injury Statistics Resource Data
Systems (WISARDS)2] dgto & QOIICS 2.010] we} AdA s AHHS 4
a5 U= AZEOE BLSe 35 st AlEstal lok4

https://www.bls.gov/iif/home.htm
https://www.bls.gov/opub/hom/cfoi/home.htm
https://www.bls.gov/opub/hom/soii/home.htm
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» JZA(Nature)
> 415 25714 2 3 W FF H, FElE, 713D 8 ABE
(Malignant neoplasms of respiratory and intrathoracic (larynx, lung,
sinuses, trachea))
= AF FEQ(Part of body)
> 315 ¥, §% (Lungs, pleura)
= 29l (Source)
> 147 AAEY E= 0]99 &4 B Y9 & (Welding or soldering fumes,
unspecified or n.e.c.)
» AF2L E= =& (BEvent or Exposure)
> 5522 322 =29 &YU—++29 AFA (Inhalation of harmful substance

—multiple episodes)

4) https://wwwn.cdc.gov/Wisards/oiics/
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4) £9|

n]=o] AP BRAAlE odt B HAF 59 ARIAso] ARe}
27 o]Qo] EAUS EAog WO BRAAES 1kt Aot A
2 HZ7E H2 APgO o2 AP £33 HlesTE B2 ARG
&2 AN &4 AEE GE IABIES AASE A JA| BAA U
719ket FrEolekal T3t 4= Q. E3E, 7573l OSHAZF otz 7jQd
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AL AA dACIARE I4sta Sl

o%
SIS w
O rhu (U X W

E
)
2 XN jo i

S

QR WeslA gk BRo| ofF 2 EAZ gulslA sdsiat %oy
] £AH0

o H
__>,4_A,‘
)
e
l
™
i
o,
i)
o,
|
i
)
)
o
oM,
2
)
ok
oX,
Ho

2 BT 5 Aok EF V1T EE AT Rasis g4
Z4olt 4% Sol mgEol ol YYo=
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rr
>

2 oA AAS 71esE GAAT, JFEFE AFET G4 AEY
ERAAE Aol A AF) M2 AYH &4 L Io] G =
E7} Au9I2 /ST ik olo] wet plFe] AU BRAAL 9
3 8910 o3t MRS MG ST AT, Fgolt adle] BE 2F
B, 459 494 &4 L AT AL Tt Ao| FRY FHo]
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(B M-17) OlICS Wigx ¥ =&

A = Esto] MZA (Nature of Injury of lliness)
AtDA &40 2 Z0H (Traumatlo Injuries and Disorders)
MAINY ZIE = HOj (Systemic Diseases or Disorders)
= 7|M= EH (Infectious and Parasitic Diseases)
(Neoplasms, Tumors, and Cancer)
=AN RS 9 mE| o & Qi HZE AMEY
(Symptoms Signs, and lll-defined Conditions)
6 0|2 &, 71 AEH, &0 (Other Diseases, Conditions, and Disorders)
7 A2tO= O|UX[X] 242 AHHH S ==
(Exposures to Disease—No lliness Incurred)
8 L0 ZlH 21ZF AEY = XHOK
(Multiple Dlseases, Conditions, or Disorders)
9999 2=5& (Nonclassifiable)

19
]

oz 3 oY) rlo

1% 52| (Part of Body Affected)

U mjo
Tn
o

H =~ rx

ool

t (Neck, Including Throat)

0> Olo Jlo = ook
> oim
— i
:'—LII
(e
-]
z

(Upper Extremities)
tX] (Lower Extremities)
A AES (Body Systems)
Ct9 AA 29 (Multiple Body Parts)
9 0|2 AA £ (Other Body Parts)
0999 EZ=s (Nonclassifiable)

ol

A = ESte| 91 (Source of Injury or lliness)
stet=d 3 ifé*ﬁla (Chemicals and Chemical Products)
27|, 7t7, 40| (Containers, Furniture, and Fixtures)
7|14 (Machinery)

2& 9 T{Z (Parts and Materials)

A, AS, 58, 4= (Persons, Plants, Animals, and Minerals)
AX 2 HH (Structures and Surfaces)

T3, 715, &H| (Tools, Instruments, and Equipment)

8 WESLLE (Vehicles)

9 0|2 ¥QI (Other Sources)

9999 2=25& (Nonclassifiable)
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AlZ = & (Event or Exposure)

1 AIHOILE S201| ot == 3 0]Q &4

(Violence and Other Injuries by Persons or Animals)

2 WEAD (Transportation Incidents)

St 2 Z4t (Fires and Explosions)

SO, 0|13, Ols (Falls, Slips, Trips)

iz 24 E&= 2809 =&

Exposure to Harmful Substances or Environments)

6 =X L HH|t M= (Contact with Objects and Equipment)
7 =gt 25 2 MAHA 2 (Overexertion and Bodily Reaction)
9999 =FEE5 (Nonclassifiable)

o1 B~ W

—~
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=

(E I-18) OIICS ¥ HF FE— X HS2 2E ¥ Tafi &

4

2* A AS2| 2E A ol
(DISEASES AND DISORDERS OF BODY SYSTEMS)

20 YM=Bol Hild 2E 3 Hol

(Systemic diseases and disorders, unspecified)

21 21 2 0]Q HHnr RHI|A T|He| 2

(Anemia and other diseases of the blood and blood forming organs)

22% MZA Y 22 Tlmel Wy
(Nervous system and sense organs diseases)
* 220 JMIEB AMEA H &2 J|Hel HY
(Nervous system and sense organs diseases, unspecified)
« 221 SFLIBACQ H4FH Het
(Inflammatory diseases of the central nervous system)
- 222 BRMNZAQ| E3y et
(Degenerative diseases of the central nervous system)
* 223* 7|E} SFLEAQ Het
(Other disorders of the central nervous system)
* 2230 SM=F2 V| SFAAA S Het
(Other disorders of the central nervous system, unspecified)
¢ 2231 YZF HO{, LTS (Seizure disorder, epilepsy)
* 2232 MZ=E (Migraine)
* 2239 01219 7|Et SFLFA Q| FHOoH
(Other disorders of the central nervous system, n.e.c.)

*

D HE Af0ls HEEA| §1, AZ XS e

—

oo

=
=
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(E I-19) OIICS ol HE SE— sIStEH A SENE Y%

1% SSISY Y SSNZ

(CHEMICALS AND CHEMICAL PRODUCTS)

10 dMEE2 sletEd H SfelME
(Chemicals and chemical products, unspecified)

11% &b 2 abZig] (Acids and alkalies)

* 110 MMEH At 2 &Z2| (Acids and alkalies, unspecified)
* 111* &t (Acids)

* 1110 HMEH2 At (Acids, unspecified)

* 1111 OFMIEL &i (Acetic acid, vinegar)

* 1112 Y34, 4t (Hydrogen chloride, hydrochloric acid)
* 1113 &84, =24t (Hydrogen fluoride, hydrofluoric acid)
* 1114 &t (Nltrlc aC|d)

* 1115 2t (Sulfuric acid)

* 1118 =2 & (Multiple acids)

* 1119 0|29 4t (Acids, n.e.c.)

*
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3) =

=2 Py #A FA= H7MHEH(Health and Safety Executive,
HSE)ollA ©3stal QUth. F=9] A AS]HE o] @3} Fof glom Fof
& Qs F7HAQl HAol Hagt 97t ofyd H] A4 Agh T1EEE
H o] do] WAYsHA| gk=tt. olof sigstA| k= A, EEol AAA 4
ghof digt JAFAAZE §17] wiZoll ©dstd 344 A= AL, 4F AA
AA 2 2AF AEE T A5t #HE g4 A9 f2E F=45ta
. fE2 0 R o] &E= Amde FHl= v [C1F MI-2]19F 2t o] 5 A
ZFR 1A ABE o]&3dl= LFS (Labour force survey)E A|Q|olal tiE A o

2 45 A8 dddE $AE AEste Al ot 2ot

_{

Indication of severity ranges for data sources (new & long-standing cases)
Mild) we— Scvere i Death
Injuries RIDDOR | * |

|
|
THOR (sworD & EPIDERW) NN
|
|
I
|
I

il health IDB [ ]

Mesothelioma register

Death certificates

[23 m-2] = HSEOIM ZYE SH UHES fl6H 0[Esk= A=

(1) AATBHESHZ O (Industrial injuries disablement benefit, 1IDB)

o] A EAAANL T 5 G Azdolm, olo] I A Bz
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BAS TS 4= Qltt AWO] EE(Prescribed diseases)= Qo] ot &
ZF Ayt dEH 2GS A AASEL A sigshes EY
9] BEE2 L-FHdFE(Department for Work and Pensions, DWP)oJlA]
B2 11 Yo wEt 472 FEET AR W82 of= (&
M-20, 21, 22, 23)3} Ztf.

- AT 294 29lo] o3t 4
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(B M-20) F=2| MxXiE(IDB) 84 HHER - 22X 2010 2gt Y
3E EEE PE 5 of
HEI (BIRIT NS H|2) T
A1 | 2, Y, Y, 2§, Ha, 9, a8 2| AR
ZrApo| ekl
A2 AL R
(a) LYY or=
=17 A L HY XA
Al | & e opfmo] S5 =4 J7IR0N | AUf, & mo| vis, AR AR
Ab 29| IJst SAXF &9 et = OpE
A6 | B HAUY G- 15 S9N 229 ot e 0
A7 2EX| gMSH E= It SAXH &, &390 ¢ E= O
A8 20[Lt Ot xS &, £=9 =, HE MY
A10 2248 HE 22 (a2 Y 74 UE)
A1 (a) HX|S FANE (FATS Y 7|A
(b) &7t=2f 42014 Lt)
_ I|Eﬂ__rl_ AI-Q_
ADEHU=E=S LSO [<)
—— /o
A13 Iy SUEY S2(104 04)
Eft-d L= A
71, HIE AX| 2 (204 01Y)
NE &l Foe o AE27 (104 0[A)
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(Z IM-21) =0 AMHLZY(IDB) SH LHEF - Y Q0l0| o5t LY
SIS EEEL B Y R
a1 (a) T2 EXE X0 22 58, 32 2HIE
(b) T ErX 33
B2 OfH || ZolLt 1 MAE 33
B3 BEALR A H M 4 =X S 52 5
B4 HOIXEES gl HE
- - H HE(QA, ZBAL
i TEUE, HaM, ALBI=XAL 5)
B6 oY HEE TEO|, 21}, O1F T § =5
B7 EEXEES s2dEl) 2ol 58 33
B8A AY 71 8+ 13
BSB B EE CH 719 Q7 HoY S FF
B9 AhiTE L Aol el Al FH3
310 (a) 5 Z240ICI0K5 Satojciotoll 2YE 57, 52 ¥
(b) & S2t0|Ciots 23
B11 #E s2 33
B12 Qo7 % A4
B13 33 IEE
514 2 A& S 72
B15 OFLtZIZfAIA HY 1% A HE FHS

(B 1-22) ¥=2 AXMEY(IDB) SAH DYES - 5315 290

E ZEE z =Y |
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200 -
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100
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Lung cancer

|:| Welding fume
|:| Other metal fume I:I Paint

Agents

D Diesel engine exhaust I:l Asbestos I:I Coal dust

1]

Mesothelioma

l:l Others

|:| Cement dust

I:' Silica

e, ofd SmE0 et

(a3 m-1
Q Q9019| £921(2019~2021'4) At = HIE

=
H [M-57) HY, oY SLE0 st
2 2019 XAY 2 £21(2019~20214) At +
mgt oy BIE
28y & 117 (14.6%) 8 (6.4%)
JEt 34 B 39 (4.9%) 3 (2.4%)
CIY AE HES 34 (4.2%) 0 (0%)
HQIE* 41 (5.1%) 2 (1.6%)
Aot 106 (13.2%) 94 (75.2%)
M|z 85 (10.6%) 4 (3.2%)
Met 23 244 (30.5%) 4 (3.2%)
AME S5 31 (3.9%) 3 (2.4%)
7|Et 104 (13.0%) 7 (5.6%)
" EQN o 220 mateEs Q0
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Leukemia Non-Hodgkin lymphoma Multiple myeloma

Paint Welding fume

Spray Ink ritd prod. Other ionizing rad. Others

Semiconductor ritd prod.
Agents Display ritd prod.
(32 m-12] Y, HSXZ YDS, iy S550 o3
FQ Q919 % 1(2019~20214) At =+ HIE
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CIAZ0] 2 HE R ME HMX | 4 (7.0%) 2 (13.3%) 1 (6.7%)
HoIE* 8 (14.0%) 5 (33.3%) 0 (0%)
Aol 0 (0%) 2 (13.3%) 1 (6.7%)
JIEt &= sletHIE* 1 (1.8%) 0 (0%) 3 (20.0%)
U3, o HA HME L HME HME| 3 (5.3%) 0 (0%) 1 (6.7%)
MIZH 3 (5.3%) 0 (0%) 2 (13.3%)
7|Eb 2| GApd* 4 (7.0%) 0 (0%) 1 (6.7%)
83 & 3 (5.3%) 1 (6.7%) 0 (0%)
7|E 17 (29.8%) 4 (26.7%) 6 (40.0%)
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Breast cancer Bladder cancer Brain cancer

A t D Semiconductor ritd prod. D Paint D Other paint ritd prod. D Cleaner & Degreaser EI Welding fume
ents
g I:I Display ritd prod. . Spray D Ink ritd prod. D Other ionizing rad. . Others
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Abstract

A Study on the Revision of the Disease
Classification System for Industrial

Accident Statistics

Objectives

Currently, in Korea's official statistics on occupational diseases, the
criteria for classification of work-related disease are inconsistent. Type
of disease and the risk factors are mixed in the criteria. Therefore, it

is difficult to determine the exact status of occupational diseases

The purpose of this study is to propose a rational method for

reorganizing the classification of occupational diseases.
Method

We reviewed the current classification criteria for disease accidents
and analyzed the data of occupational diseases approved for the past
three years. In-depth interviews with the person in charge of the
producing the statistics were performed. The disease statistics
classification of the ILO, as well as the US, UK, Germany, and Japan

were investigated.

Results :
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Abstract W

We proposed a transitional improvement plan that focuses on
improving usability but maintains the framework of the overall
classification system. In the revised disease classification, a single
classification criteria  was applied to each stage with major
classification—human body system, medium classification—disease type,
and subclassification—occupational hazard. The body system, which is a
major category, was classified based on the recognition criteria for
occupational diseases. Statistical classifications for diseases with high
frequency and high social interest were newly established. The major
occupational hazard classification was newly established as a sub-level
of each major classification. Some previous hazard criteria which was
very few and difficult to classify due to the complex exposure to

multiple substances was deleted or integrated.
Conclusion :

In order to sufficiently achieve the purpose of a statistical
classification system, the separation of disease classification and cause
classification is inevitable. However, in the mean time. the transitional
improvement plan proposed in this study can be used to reorganize the
classification system of occupational diseases statistics. It will be
possible to better understand the status of diseases and to establish

effective policies and conduct projects.

Key words :

Occupational disease classification, Occupational disease statistics,

Occupational cancer
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