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2783 HAof| 29t A|R(KOSHA GUIDE H-56-2023)
(Standard Methods for Manual Pure-Tone Threshold Audiometry)
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o] WL AUTARAY(I W olet FTh A130R(ELALAT §) L 2L W AWHH
"ole} Qe A2062(S5AZAG 52 AARIE 9 AN 5)

(]2} “14 ,
BA71E] B FHEIS WHARATA 02 G A4AH(ES @ AFo] olg AL o),
BEE T4 A2020-60E(REAAZAT AA7I2)] uet 2 SWAHLNA APE FoHe

I 4 3
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o] AFL Agol BT 2EA AFAHES AXFe] Yol FHAAIY B ¥, FAAAL
7 193 A /AT 9 FEAE S HRPAE ASHE W] dete] Hga

3. 80l9| o

(1) o] AMolA ARgst= &o19 Hoe ta 2.
Oh exd89d/e €52 3 Fu 2 FHHAH W (hearing threshold level)& 7
St Zloltt. olst “AHPAE .
() 7=A=Elst V=2 )" &0 $718 S9to] 2ol=E AA Wiold dgEH=

(th “E=A=(e]st “EE—E”E} OWr)” 01 —Er7ﬂ%% 3l ol dgse Hgs e
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AAIE R
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(ob “olzzF4(interaural attenuation)’&t FHEHAA AL & Aol 4L FH FHES
E5)A Bt & UYo]9] dfo|To] AL £ H=d o]t AN &
AAS WSt

(b “HH BT occlusion effect)’s TE FHHAA] ¥ &
2835 JEEoF Qs Yol 7=l B & EA He

(D “HE¥Z(audiogram)'st ol 7|29 Sk JX|9] AE ETHE UERH Z2E Wit

(2) 718t o] AFolA Argste &ol2 Hole S8 40l e FFE Adstae ¥, &2

72 9 BAFHo] e o] wEch

4. WHUNTISH B W
4.1 T$=HHAT

(1) A= 84, A717154 (Bekesytal F2A UF) E A52lo] Urt. A/dolA9]
HE AYAA 2 54 Aotk

(2) AEHAV = 71RH0E &5, AHFES TSk A7t Ao e =
(supra-aural headphone), Z%5A|(bone vibrator) 5% W72 FA4Ho] U}t A=
=2 FUg, AE, 952 Ee AAE A"E 5+ X, AEEEE ddgEs
(narrow-band noise)2.& AA| gttt

(3) FHAAI F3p= Hol& 500 HzollA 8,000 Hz7HA], 13al S=E AHSS o] &
2 -10 dB HLOIA 90 dB HL °l/3e] ®efollM AArd 4= lojof it

(4) 7+ 7= g FEHAAIL A4s & wAgstoiof s, o AAP|dl= AREE 5= gl

HH2 ARgshe BE Aol dsiA (Y B AR B)eR ZHEsA Ao
o

) 9.5\ 28/e|9f R4EL A0l 1D YYUL, A=E Faf Bol L, F AR 245 4
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(4) ZE FupolA AsZo] Aot &= eA & ,
U AdAdo] gtEA QgkeA], BE 294, ¥h8-g vehie Hxrt A
o] oh:]—

(5) AR WSA|AH o] A2 ZFeh=A] SQlgit),

6) SEA] Hewet HEAe] wEHwrt He Jrg IRA.

(7) BHAA o] M AFS] AAeES 7IE 2R sho] 29 oA 1000 Hz, 4000 Hz
o &gl e A wskE #AAT AAWSIE 10 dB oY Beole SRS A4
shooF gttt

®) 7Isddole [EA M4l A8 ] d49dd® F42 &8 & A

=

(1) A 1Y 47 SFEAL A 19] ol AldstH A %42 71sd4 2ol 10 dB

A9 SFEAYL [EC 61672 1 &= 11 o)A 7H ASEH7E2 AAR
A9 2FRAL EESgHEeS HAPgh Z‘E—ﬂi 8%&11%194 58 92= 500~
,000 HzolAl 3 dB, 4,000 HzollA 4 dB, 6,000 Hze 8,000 HzolAl 5 dB o]djo]ojok
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(2) AApIol of=lstel St A4 AL Sl HGAT dAkse] MERE7E FEE]
W2 Al 249 578 55 AAR.
b 3] o

(3) AA|EolA Eeget AUy 7|52 3 FHAAIE VS grkx] RETH.

43 HY 718

(1) 7Tsdd% ¥l diet 2= 715840 2Hdstar Agel stojof sh, JouAy
7152 HAF 71Ol A drol Haelt),
2) 2E 7152 93 A7 w712 w7kA] REd.
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(1) BYAE AN ot 2830 AHOR AP 4 Y Fojolof k.
(2) AP 39) 0o ek HRISA 2782 SR Aol et B 9k AR Uolo Sick
(3) AEFAPARA T Tt DAY FAE ST AHEF DA A9 AP
29 B0 HGARANE CE 2, AAAE 500-8.000 Hr0] WIAA ZHekE
FURAGAE T QY FIR2 o)A FRY Foo] ) FHAPAA e A
38 Agdde (2 77 A89t
CE 1> MEEHUMA S92y si8Lga 7IZ

Maximum Permissible Octave-Band SPL (dB)

Octave-Band Center Frequency (Hz)
500 1000 2000 4000
40 40 47 57

OSHA's HCA 175 350

8000
62

OSHA: Occupational Safety and Health Administration, HCA; Hearing Conservation Amendment

CE 2> FUGHEMA FHEA L 518232 71Z(1SO 8253-1)
HEHC Al ZIpA Z|CHOI B LH7 | 2 e
V3 55 ,“:f" FHE Lmax(7I& : 20uPa) dB
7| 78R HAL T MEHAL
125 51 28
250 37 13
500 18 S
1,000 23 7
2,000 30 8
4,000 36 2
8,000 33 15
X ZHAH A7 Frequency weighting @ Z(Linear): Time weighting(response time) : Slow: Mode : SPLi Z78AI7H : 1
T Ol WHHNE TS ot SO SHEOIM 27

5.2 28 EA7|
A2F5E9 A0 At 2357 7](sound level meter)= SEE 8 £ ES 24+ [EC
61672-1 7% T 11 o149 52 7H Zlojofof gty
53 28 5734YHY
(D B3 W 22889 242 F93AE TS I3AY A ARNA AAstofof s}
SAA SRS AATE 2588 S0 TS FolAe & Q‘ﬂr
(2) 2288 S42 FEFA Al 20 AL Zom AYE= 717], 92 =9 27|43}
71, 29, AY, FEHA] 55 BEF 7Rt AHOIA ’é”\]ﬁiﬁr.




54 5% 7|

o
%o

N

55 7189 HE

o)

6.1 UMl T2

]

(1) HG4A71 =22 S 28

2) HAA

7% TAolA,

L O
-

FEg HSAA Uit

g EH

o AP

BHEME o7 ¢

6.2

Rl

7FEAA AlE

AN

171 Aol 10%& ol 39

o)

A ANE

(1) g

_‘—_-_)_‘E_
o/=2

(2) 10& ol 7Fed A" A 2-s43H (7]

3) 7

o

N}
i

ijf
W
__o_l

o

o
ol

o

s

ojn

)
_

T
Tr

%0

X

2) =4A A
3) HAF =

s},

AA|

Brale s

jo

AT AN S

1=
L

(5) =42

7A
=

Fol 9, W, Fojie, 24,
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6.4.2 YLEHHM

(1) =L 299 FHEIL Aol FUZT o] HEE 2 HGAA Folof Frh(FA :
°2Z 7|, BN 4= ),

(2) SN=ELS PR} HoYFolof st WPt HES wAA A Gk,

(3) AP Fol o £ ZRH A}, ofn Zo] o Heo] F2A HEk 9o

9EZF A3 YA

(4) F1= 1000 HzRE A=A 2000 Hz, 3000 Hz, 4000 Hz, 6000 HzS] <02 HAF
343 1000 Hzold A@AE & F 500 Hz2 AARG

(5) Az AN WHolE 45H, s, FA4SHl dor o] F FAYSUS EERY
AAE AR5

(6) 544542 30 dB HLAA AlzHste], M7t 2 4 9 W7Hd 20 dBA .

(7) AL B s AR A weR Fols, WA 28 52 4 ol weg
S e WA oA 10 dBY 2R Fo] GO

AEE A 5 de@ lzcdu}.

9) QAR A5Lo] tHA] ¥H35HAE, AT ZEE 10 dBY Z2Ith5 dBZ7} 10 dB #49
TS A0 E).

(10) FA7F 2449 w7tA] “10 dB 3, 5 dB A" IS wHEsid,

(11) 9A= 345 H 499 I FolA HFA7L 5L S04 33]9] A5 B
% Hojk 23] o9 ¥HEE Hole 7MY W2 0 R oIt

(12) AFAEACE 2 1-2%7F Folo} 5 x}:u}ﬁ% %;pqa oz B},

(13) 1000 HzollA 35+ AHAAF 22
AAE AT

(14) 22 FHo= & A 1'41611 AARRIE

(15) FEko] A& 7153 5 A9 7= 94
AX = ot x'o g JI|FHKIY 1).

(16) A A= TR o, AA BRE 79T & FYko] A3t

ol

O

r1r
e,
N
T
O
lo
l:l:l
Z
=)
:H
19,
i

65 BE HALA

[m ]

14

(D) 71%= FHAA 92171 20 dBOl3R] 4% FA 9] SR7FESA, 2447384, EHE st
7l A8l = AgdAE dAlet

2) BRTAE FFE7] T2l ALGAY
7} 20 dBOJQl Futpo A RS é?ﬁ‘fztk

3) ZREAS] 28 F-ARE AlLfstals AAF ol SloiA 7k AEAL Y Sttt

4) Y] QAL 715 5 A9 =AAE EH (or #7I5HH, 5 A9 =
AAE oA Yoz HIPTKIY 1.
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6.6 Atm| "

6.6.1 7| YHTHAL Atm|

(1)

2)

3)

(4)

)

©) 7

)

®)

©)

71 RPN ol NG B FAT 1 AFgo] MR AT LA TS & A7}

BRSEHA S AL Fol Aud

UFAFoNA A Fapo] BHH O R HEE= JEEY FHA AtolY olxbt4|(interaural
attenuation) &2 40 dBolH, 4roloj&e] H% 60 dB oJtt.

7% 7“3‘1&.%‘/‘} 7‘}11‘117} Q3R W2 o3 ?s‘jr 71% FYAAlA AAF A3 Eol
& 487 i & AR AgEo] BlEA A(HEol £2 A, NTE)Y 7=

EI

g %EE 01% S8 4 Slod A Aaske 3 B o) SIS ol
7| %=

4% B BLAN} AL 2 49 7% FedA At 9a

3k,

HAx QEANSES AU FA Aol AN 2elt v)A AR A2E A9 Add

aelo] 5~10 dB e *<safety value)e B3 2 2el8 AALGOE AASFHA FA

AAL Aol AA AEee AN Ho) AASEL FHGS Wk T AvHow 4
2 WE AAESE 24 o, Hrj GERASES S AN

A Y S R AArva}
A gFot= Hrt.

L2 FARE Fie 54 Hole ddgttee AHAagoR ARSI faRe] =
-‘Hoﬂ /\1E OE 79 488 AASH HER HAR= ﬁl"‘x}oﬂ A F~T B Aas

‘Pﬁﬂio xﬂ*l% Hﬂ % H%
& A Zshd FAF 5SS 5 dBY 2 W7 Asdh 7= A A

4449} JM ] ¥ 9= 40 dB I +40 dBo|EZ Bo| Z}+E 5o Huo}u} u:}
Hlies =1

S 10 dBY 33] S7HNA  H9A ol s
2 & 92 17 o3 2ok YR A & V)= IX]
714t X}l‘ﬂ A & &5 A9 7= gA= gt A'eR
A9 7= IX= Ty T oE HI|FKIE 1).

Al 9] 7= that A A4 A9 §hS of ol whet Ao #9)7t 3A §islelE s
oL A9 AdS= AAIA=A AHHAE 71500 oF ek 2o Ha HERE 2o
AilS 1% H= Ao ofyet AHASE A% FUIFAS W AAF AoNA A& WSS
HE Aok gto] Fo3itt. 71ZatE oA 5 A7 FYol U AGEAN MR S A
7F HEo]l £2 HHA AATH A W= AAE AHSZ A HE ALY HY 7]
Ao X E 7]zt

AZZEo] A vIHAL Aol AAIGE B9 HAA HollA HAE Aol AXZE A2 o4 5]
=2 Al ¥R &= it o=t B¢ AAH (undermasking)7F WA sF TR gttt BiHE
DEO] A HHA Holl AT A I A7t vAA Aol HAF AR ALE o

£ A A 7w AH}
B R L

0|



92 HA}H (overmasking)7} A
Aotd A 4SS YT ste P
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Lok
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o:: o,

6.6.2 Sk YEHAL At

(1) #5 A9 2E A4S 99 A59FE7] TAEAS A7 22E A4S
242 Yol ofujet 93 Yolo| = 4FofuA/t At o & Flo TAFAES 95
A wglo] Folo] BE 427t ALHDRE B FA] HESHE 0|74 ZHS 0 dB
olct.

(2) T=AH7F BRTHA] Wk thgat o] gtk HAF A9 7= FEAXE SRIgH A
AAF A9 AE & 7|=FARG A 7L 15 dB oA o 2 AAF A9 ¥R391A] H
AAF AZF HiA E2 BESRIAl & 4= glo B g HIHAL AE AH|stoiof FTKE 3). &, HAL
A HE A9 7| EZE2HABG)7t 15 dB olAtold AAL A BEAA7F HAF A9 F 93

AR &Rlst7| A8l Z=AHE Algsfo

() & FaAH RS 2 40}5} ZXSAE AT BS o147 fleEE(1A=0) 7%
YA bE WHOoRE AHE AAlSoF sttt Z&AEE s HHA Aol A
A A7 HOH S =Eo|uy AQlolojEZ ZHE5HA Hrt o]et o] FEE 2 4 ]°1£
o2 Qo|kg 3 A% AFus a7t ¥ & S8 @A HHi & occlusion effect,
OE)7} ‘?—-I"g?l‘:}(:l_i 3. T2 o & EYA | @RE AHAaZY =S © A Sto] F

A FEAEHEE AIATKE 4).

(4 71 A A2} mR7 A 2 g A AS o E ARSI HIHAL =
T2 A}JolojEE &8sl 7| EE A ASZ A, AAF Aol EAFAE 2HEst =
T2 HAF ASZE AAR.

6) == A A A S=E23 ZUSAE A 2HEstojof stE g EHT 5
W< TE gEFes Jlo] Fo Tllu Ao A "~ St AlAag2 FAISEAL oA 7HA]
S W~T S A Aleee 3 W dE AS AWt

6) A AagZ ELHAE HA Aol AT AS5E E0H FHASY FEE 5~10 dB 4
S olFA AWLZES 5~10 dB A AHHLCR 2~33] FUIstoe HAF o AAIE
ATeS &2 FrdA A% 29 & Az 2. wef eSS AAD | FA
Az Ao5s 4 3ot A4 A5 5 dBY &5 W7HA A5 249 Aty
of {7t i F2 & e =AY Ffe & FHY 5~10 dB AaE Aso=
EHES 74e 4o JA9AE 72 5 AUt

(7) A & A #7)= o2 2o A =X E VAT A A T =S
A 7143t A ARE 95 A TEFA [, A F HS Y 2E9A= =R

M9 EAE 919 J1E AR gia e 2o,



6.6.3 7(|-]:[1| .T'_I\I

(1) W4} avks TEPA A S A8 AT o HEE R 2ol F7HE] § @ £
He @dor Fued I7ME o2 e (R 3>J—]' 2t

<E 3) zurad M matof o8] 710t Y

=]
FIt(Hz) 250 500 1,000 2,000 ol
oEE 15 15 10 0

(2) A2 (undermasking)= Al A=7F UF Rob AAMA(EEo] & A)oll AIARE &7}
o] 3] H]ﬁ/\}ﬂ(%@‘o] 2 Aol AgEo] A7t HA| Y= Afolth. BE AW
AASHHEA ATSZ AAT o &85 =4 7ol 423 AA A Z(presentation level, PL)

by 59—] s %Aé}tﬂ At A2 s AAG s AR 29 BAG, S vdiE 2
}EIL%} T Q= ol HEg Hokd Ao AXNFER 4ot HdAtdeES ThAl A4

<E 4> AtH7} 2Qot Rt A|A 9 O AMHUELE
A7} TQYF HR A 81 F|CH A 2|
7| At | D YO T|E HA| Ato|7F 40 dBO|Y o XAAHAZ PL - 1A
“HAL @ HAH 7= QAIQF HIHALCl 2 HA|7F 40 dB O | o A[CHAHHAZ: PL + |A
2T A o XAKHAZ: PL + OF
HALO| 7|E-ZC SA| AtO|7 o)t
Tip o BARC| 7|E-2& HA| AO|7} 15dB O o ACHAIHAZ: PL + A

* PL(presentation level): HA|(test ear, TE) 3, ¥20| LB o MASHE 7|=MEL 2EHE AR MA| U
IA(interaural attenuation): O[7t4| OE(occlusion effect): HiAf@at

* ARl QP Ik (safety value, SV) 5~10 dB & Co10] IOt A|CHAIH[ZrO| UIAIH| FHMCZ Okt HR AlCh
At QFHik(safety value, SV) 5~10 dB & D TIYOCH OMHMIS MYt #IQIE QAAHHQ|(effective
masking, EM)OI2} S,

(3) HAH (overmasking)= AW ASE AlE FSAIZE BS UE= 4ol i}rﬂ]_/]\_—%O] Ll
& AAHS] S=AXET [AGh o] 22 AXA 4ol Aoz HAMAO ASZ0 R

IF= SHAl st Aolth olFA AW A Fr7t AR A ‘}ﬁ]ﬂ =7
@Ei @@101 U o] =2 Yehdh

(4) Ay nt= JHEHZETE 50~60 dBOlAYR! FE3A A dABE 7K HAS & A
Al HHEIHORZE o & A4 HE 10~15 dB #ET HAAMHS 7= X|Ato]
(nontest ear air bone gap, NTEABG)7} ¢ & W yetd < 3l

6.7 BT T
(1) FEIHE HYwo] 7|52 7|Yste] 1™ FAo & Vepdth
) EFHExE= EP~JJr 2Ty 1).

h HEZA 7L 489 Fu(TY  Ho)E FASHY 125 ~ 8,000 HzE Z3sith A

l



(th 1LErE Fuk 714 4(500, 1,000, 2,000, 4,000, 8,000 Hz)# 10 dB HL 7HFA4L A4
o=z I8, ¥k SEH(750, 1,500, 3,000, 6,000 Hz)= FACE I,
(h 0 dB HLS #2407 o mA A
(3) FEAX= 7|52 v} o] EAIFTKIH 1).
(h 2% 79 HHFIA = FA4, A& AE HMOoZ HARI.
(WD 71294 715+= 7159 -0l AAF Fuk(Hz) 353 F2842(dB HL) 852
WAHE FAHE AT FY Frpgol gt FH 7= FA 7 FUsitd 7t 7|5

() 2= 713 FE5a 492
7

=ol| 7HgARE Fuke 215 8l oFA]
A2 TG e LEHR (, 9F V'R BASH, Tk AR LEE [, 95 T =
EAIT.

Eh A9 HHEd] sigste 225 AAIA=d = dAF AolM ST BHEol
floH(FRES), 3gshs 712 offo] SRS €9 HhSol )INES BVITH. 28X
7159] sHEEE 9% 455 AER 174, 9% 7|30 oM e R85 45k A4ER 1
El

oo
% &
N -
0 2ol
i flo
_ﬂl 19, r>~
N,
fol
)
rO
X
21«(
N,

Z,:

A

(5) REAAAONE AAIDA], 247 AR A
o} 2l

9]

z= Ela ki
= 5 =} 5 =}
H] =Zl3 6] X 3 3
A= '_E' | 4 A
=1 A o | A 1,
HIZE] | < > | %
=0
AL [ 1] 0 L‘

<33 1> AL YoMl TIE, BEAA Al W

3) IJEEY Fs HAS UEHHE ot M2, 2709 Fhi4 H7F 1:2¢8 ©f & o= 219 72H4S 9f0jgt
Ch 1,000 HzE 7I&2=5t04 500, 1,000, 2,000, 4,000, 8,000 HzZ} 1SELE0| siatn, 750, 1,500,
3,000, 6,000 Hz7t £t SEIE0]| ciEetCt.
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{ o 22FHAL A|2l(Guideline for Spirometry)
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o] AL DHEFRTA [ELAFAGY|U] FEHe] VY DA, D WA AN
9 el 9 0] wek AASE H7150IE) A FAT AAS Folvl 9%t A
Y, AARY] BAYIE(] A9 ESagAn] SEMS ATe BHow

o

(1)

o] A ojlA AREStE €019 Foe vad Zh

@b “HEFAA7|(Spirometer)”st F H9| 2|5S S St= 71715 HETh

h 84854 HA&FAA7](Volume-spirometer)” 0|2t 32 HEHFHA] FollA %S
AR o7 &AHsl= 7[7|15 ot}

() ‘7354 HEFHAI(Flow-spirometer)’°|2t o2 HBFHAY] FoIA 7T
HHH 02 SHst= 71718 Ttk

&) “BAHNE=F(Forced Vital Capacity, FVC)’olgt &2 7|5 H|gt E0of tpil & F]
et wi=3 AlA Eo] W Eede ot

(@h “1z7t L:ifi]*é g% H&EF(12FF, Forced Expiratory Volume in One Second,

FEV1)"olgt 3+ A HEF FollA 4+ 127t Bojdl d&are It
(#hH “%X—i-/\lzl A(Volume-time curve)’olz} 3H2 FAHEHFE SHY off =50 84

=, BF0 Azt ®AISH] AIZHASL E}% |AHIE Yyl JA4S

*b “FF-83 F4(Flow-volume curve)”O 2} 3k A S 2AS u] 2o 9T
F50) 843 ;HAlSH] 829 Wl e Hf@** Ehd 3442 gt

(oD “Fi F&EFEE(Peak Expiratory Flow PER)’c|g} &2 AAHEFS S4S o 7}
T HE AR Ges s Uelth

(D) B ASA "= HEZFAAL IR B, Yo, 717} vl 24738 R e(E A o] it

HZAAolH falEdo] Ed o] gle s W22 HEFHAE HAISH

TRt gk Hoh, HEREA AR A of R w2 AAF AR AAREE A
A&}t Bluste] Fg o] o g R



1) “AAre] ol §HAX|(Lower Limit of Normal, LL

NY'= 2yt
& A EEA oF9] 5 WEH(percentile) TS ‘i—'ﬁl‘?‘r.
D “1=&(FEVI/FVC)olst ZAHESF 5 1239 HE&S Ut
(B}) “F¥¥ZH(Total Lung Capacity, TLC) ol&t A H&7|F2 T3t
(2) 11 8F9] &oj9] 52 o] X304 EWHs| FF5k= F-E AQstas AP EAR, (O]5
“Hrolgt gith), 22 ¥ A, &2 H Alg3], 9] ol A =229 BHE 5o
At HE AR I T8 esR TA] "EAZIAR7 R Ao et IAL, 'EEA
ARG 7|E, A7 AE AA] D B304 Aot vio] HEr
4. HEYHAO FH|
4.1 BN ™ ZH| ArY
HEFHAE AlPst7] Aol Aol A thaat 22 AR EESeoiof gt
(1) HEFHAY 54 9 9y
(2) AT o &9 &
(3) HAF A9 24
(4) 9] B8 =9 9 39 A
42 8 W UH CHEE ZH|
(1) vF-ATA 59 AREL AJJEo= FH|3ITh
(2) AArEol 7Fedt BE2 Akdto] FH|g
(3) ¥43]& <=kl "E(Disposable in-line filter)& 4|5t A9 HutsS ofgsict,
(4) HEFHAL Aol FRLAPAARRIT QA 6= RSt A HutE o
5. TARSl &M 3 4
5.1 HAF ™ 2ol At
(1) AlsALt AGA, LA, 7194, vr-A9A, Fupf, JAEBIE Fo| 59 FHE &<
Flg=
(2) SF2A gt FHAE ERlgith
(B) FEFEE HEHA F o] 23T 7|7]= AFsH] 30830 FYE FFot B
Ittt
5.2 HEAHAMS 5H HH
AAA = AN A HE2FAAN] 583 R AHA|s] Adste] ApE o s FRSHES gt
ST A | 8l
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(4) BA719 HoEe £0.5%G28 EF719] 4 15 mL)olHie]ooF st HAdTe] o=
+3.5% oJfjolojof qitt.
6) 237152 AT EEse 7R 8 dAE 2 7hsdlior .
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5.7 Z0Y
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WANES V15T
(th ThE AFFAAE 4
(=) A4 LA g FHol ozt 52 ot
(2) 7 2] ZpA

Oh g3 52 K =0 7127t 91X FEE A

o
S
ufu
>
>
ol
rlr
m oY
o o
i
i
of o
>
ok
E
i)
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(3) o] A4
oD set tels FeAG F4 A GRS @
(W) A B 4714 o] RS SAES Bt

N
512 Y& U
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-
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backward)&He, IAHF =AL$7]), Finger tapping speed&7te FEZ7)=
T/4E0] AL FAA HolErt WE RIS Uitk

i)



(2) 718k o] AFAA AHgIH= §olo| Holt o] Aol Sue FHol Y FEE AsTE
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g 5] o8 AeE HIiEI Ith

(3) AANE B7Fst= POMSY A$ FojdolA= et A=Ert HFEo] o] Aol
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5.1 WHO Neurobehavioral Core Test Battery(WHO-NCTB)
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Operational guide for the WHO Neurobehavioral Core Test Battery & HZ&sH &
QtTh
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e 24] 715 2 Sheo] $28 A7 £go] UEhs £7HH WAA SHHE 72
2 YR 9] Azbo] ZA L,

2) MEHHEZAITH Choice Reaction Time)

SRS W) A B o A1) olvh T 37Hel el AL gk ARy mgo] 2.5-5% 744
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HdAe wolo] Mat ojuzt AXEE golrt Uerd o 7|8 2o

4) XA (Digit Classification)

Sl FYoR 1904 OKfolel A} Yoo AR S Eret. FAVE Bl H
SHLE 718, Aol $ASME /)8 b

5) XAIESH7|(Additions)

sheao] Al 79l heje ot A= A B4 Tshy] FEE(C]: 7T+4+5) 12 B YERdT: 1
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382~540 | 380~480
15~40
05~2

420~630 | 410~530
4.2~11

38~54
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| B 1| QAEM YSO HARE % MDY (AIS)

o A O HA
AU
BARYS AL Tk
Yt AR
15~7 2~75
RETr NsBRHLT, GMEBEYE S ' AL V7
o Fe2=r27l, SMEEY S (37~72%) | (a0~ 71%) | = 1VE
0~04 0~0.7
DAL AEELHRT, QUEHH 5 ' | /e L
T I-O ETH' | o (o] (ON6%) (ON7%) H ,U
0~0.1 0~0.15
R RSEIHAT, SUAHY 5 ' L
™ I-O ETH | o (o] (ON1%) (ON1%) H ,U
1~37 15~4
yut 4 AtsERALT, QMBS 5 ' ' MM/ L
= tsE1H | o (20~50%) | (27~47%) f u
0~0.7 02~08
CHH A AtEETHST, QUFHE 5 ' ooy |/ L
T |-o Tﬁl | [e) [e) (ON,I4%) (2’\’8%) H/,U
MO IAITA L = 10 ofst 2~10
ool AHS 27| Westergren 5 m
(ESR) erTen 8 ° of 1508 | 3~15
BRI
HEHZZZY UV(Potassium cyanide)# S 0~1 0415 %
HIS 0~2
FHEADIZZ 28! uve s 10 ofot %o
s 0~10
g7y Zrh At E/M7%H| Biuret 5 6.6~85 6~8 g/dL
Y LR uv, BCGY S 38~51 35~5 | g/dl
= A/G H UV, Biuret 5/ UV, BCGH 5 13~23 1~15
= 37 olst 5~40
g7 GOT(AST) ANEEMYH, UVE 5 /L
o 31 ojst
= 40 ofst 7~62
2’8 GPT(ALT) | AisEMH|, UVE 5 IU/L
o 31 ojst
G 11~50 7~62
y -GTP AHE2A| Szasz, UV S lu/L
o 7~32 4~37
OrFt2| T ATELH
SIEESIEN | g sl pNp-aMPE 5 39~17 | 66~220 | IU/L
(ALP)
@y d2|24l nE =B, 03~12 1.2 Olot /dL
T . . . O™, . m
=° = Alkali azo bilirubinHs :
EYMANE LT A | AR EMTYH|
230~460 | 153~442 /L
(LDH UV(Pyruvate) &
s= A 70~110 70~105
oy MEEAEE|, BAY 5 ng/dl
AT AT Z | 70~120 70~120
HbA.C AtsEM7dE|, HPLCH 35~65 7~9 %o




Aoy
HARSHE HAELEH B
=] o~ =] od olH} /\||:|7(|7(| [
= =T [m]
W E2|Z2M2I0|E | AtSEMYH| BAYM 5 40~190 35~130 mg/dL
g 5222 HE NS EMAH| GAH S 130~210 130~230 mg /dL
& HDLEZINHIZ AHs 27| H|EHH s 075 30 /dL
22|26 = = 5 ~ g
=20 o o [e) O:I 35N80
gy Usd A EMTYH| UVE S 81~105 8~10.7 mg/dL
Te At= MR UV(Nitro-PSA) d 007200 50~ 150 /dL
. %ﬂ , 'tl’O- =] s ~ U
(Serum iron) e=Te I °© of 55~180 .
zMHESI2F (TIBC) A EMAH| UV(Nitro-PSA)E S 250~450 300~ 360 ug/dL
S Tzl (ferritin) | AHERAVRH] RIA I A P /dL
=l(ferritin =8 ) H = ~ Uy
=° ° of 20~70
HEQANAZE Atz 2MRH| UV, (U -GLDH)#
e WEZHTHLLY, (Urease ) 45~235 8~22 no/dL
(BUN) 53
7 3 2|OfE (L A 2M7H| Jaffe' S = 0611 05~13 mg/dL
’ of 05~09
OFIHI|E T 2|0l RIA, EIA, CIA¥ £ 200]|st (-) ng/mlL
BEIIA BB
RIA, EIA, CIA¥ = o) Ee on -
(HBsAg) , EIA, s (=) o (=)
BE IS HHYA|
RIA EIA CIAH S +) E= Ok +
(HBSAD) , EIA, 5 (+) g (+)
g STOAHZ 07504t 0.7504 PH/hr
A 75%01%¢ 75%0|4¢ Fe 9
17-AEAB|ZOIS | ALEEASH UV S 2 | 6~is4 621 0/d
- — — L H O m d
S=ve ° of | 355~112 4~17 y
Tall | =
oy popzgeze | D Tubidimetrimmunoassay® 800~2000 | 800~2000 | my/dL
el
AH
. ) Latex 273 HIEHH = 0.08~0.2 0.03~01 mg/dL
B 2-microglobulin
Soie pH COHTIA BEMAH| £ 737~743 | 735~745
S CO, 2O OHTIA BMAH| £ 35~45 35~ 45 mHg
5% 0, #Y HopA BavyH 5 80~100 80~ mHg
o HCO;- GoHTIA BM7H| S 21~27 21~27 mmol/L
22 01 QAFHAR| 119
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3. H=7|H HA

%5 IYOLEILI(Cr) W RATA(BUN)

3-5 2 B 2-0o|I3zZ2=2E7!

HEMEOIZH(PSA)

4. ZHTIH HAM

=2RI5E, Hb)

HMAZE (B2

EHEMA| (MOFEZE, Hct)

4-3

s, 2EmEE

SN A
=20 &=
28l

8
4-9 HEY|Z

4-

=
=

A HA

F

ud

Iy

EHNLE|(AST)

5-1

EYRITIE|(ALT)
YOREIT(GGT: UOf- SFEIUESIATHE|CH|)

5-2
5-3

o7ta| B ATIEFH|(ALP)
I} & CHH(AFP)

5-6
5-7



5-8 7tEHO[HA HAF 1 HBsAg, Anti-HBs, Anit-HCV, Anti-HAV

5-9

6.

6-1
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6-3
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6-5
6-6
6-7
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xout HAF

L HA

M (EKG)
FAFTBAL
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I HAL (spirometry)
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9. ¥AH BM

9-1
9-2
9-3
9-4

10.

Hr

LIIAIZ G2 R(FSH, EAIZSER)
M EZEE(LH)

Ol 2E2rps(estrogen)(oiA)
HAEAE|Z(testosterone)(H7H)
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10-1 M2
u]

10-2 SN
10-3 7oK
10-4 ANFEEAL
10-5 IEHEAH
10-6  ISTHRAI

10-7 KOHEAt

10-8 HIZRET HaA(GE)
10-9 HIY 9 OIS HAt
1. AHA HA

11-1 AT At

11-2 AEHS A

11-3 QN2

11-4 2HEHA

11-5 MFHEHAL

11-6  WUROFHAL

11-7 257ISTEATENY)
11-8 2BY0) BT 3 AT

12, ISEH A

12-1  QILAAIEEAL

13-1

o
L =2 O
13-2 RYASTBAL

14. 7[Ef BAt
14-1  SF0|2HEM [E7E]
14-2 VCI2AEOFHAL (TILiRFSEL CHEHAL)
14-3 QERH|IZEE(Prolactin) [¥%¥]
14-4 THOHHAt
14-5 Stockholm-revised vibration syndrome classification system
14-6 MG MHAN| HAL
14-7 EF IEAE 228 [EA]
14-8 ZUE 7IARUTA[FUHE]
NEL

14-9



1. ARl olo]
Hlglolg Bo] o] A4k oo F7hulo] Qi A, EeIe] A9 4 2 A
SEA A, HEF 5 SUASU) 7|2 Ag0] ek E ofgt A MEE Bt
H]gke] SRS ofuiA] AT O3t T HlRtolt YFE SR ol Hof ofat HghE

2l
2. %
e (B’ﬂl\ﬁ%ﬁ;ﬁn) sumsio] goiE

MMIS <185 SICHEFE AR QYL =L})
AL 185-229 HE
b [ > 23
EM S 23-249 Zt

1CHA| H|oF 25-299 S5k

2CHA H|DH > 30 i

% WHO Western Pacific Region, International Association for the Study of Obesity,
International Obesity Task Force. HIZHI} A|E: OMA[OF-EHTHIAI AN, 2000

3. 5 N ZoMY
1) HITHEO] MM 1 ATIZRIA(BMIO OIS BIRHASY
AAFAE = Adke) / )

ADFA T 18.510k2 AAF, 18.5~22.9+= B4 AT, 23~24.9= AS9AF, 25~29.9= 1
oA HgE, 30 ol 294 Hwte® A,

2) BENZS0| ot H|OF £ 0l 22

[A1%(em)-100]1%0.9 = EZH|Z(ke)
A17o] 150em ©Jskl AFE2 EEAIS(kg) = A% em)—100 Q1 BF= AT
@ T = A AS/ EE AT x100(%)
EF 0 *HTE 90~110% = A
*HdE 110~120% = IAS
* "H9kE 120% ©]A; = H|gt

% 111 ol/\HDJI/\|-| 123
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Y2 5 &2 o] T w9 ot 57| YL Aol #Eto] FHS YHYE
we] Feolw, 7] BAL Aol BAL WU 22 WFY, FHoRY B 4%
£ow FoHd o hgolt.
go] #oH I Wi A7 A, T B3] ARlo] Hil, Ul HES, 8
AT, A 52 oA Hik K, A BB u Febt Fukstoz, g eec
F THRY] A7, o5 Aol WAY AUHL Fol= AL BHow AL Ut
« LEAY A, HFER(90~95%)°] AAETGS] 2eid rddolAnt, A7 HE Aol T
22 18U At
2. 7E
* 19999 AIARAZF/FALEFSFS(WHO/ISH)S =57 @ # 1 =
-JNC 77 BIA] B & 2 FE
- kA o
@ @Yol B2 FF, A8 ¥ S| St A SAHD w2 45 Ao B AH
oA o WY Aolw £ 495 nEYolet Bt
@ TFLY A, 53] B A A9 244 DALRAA obdA EARTE
® BHATBAY AL, 94 IPARL AAGT
@ E NgYo] o= dA 9 UA=AE AL, A7]0 W= ARE Tk
| B 1] 19999 MHEH7|/IMIELAR(WHO/ISH) 1Yl EF(18M o 42
HE £57] EY(nmHg) &Y EYU(mHg)
%M (Optimal) <120 < 80
42k (Normal) < 130 < 85
=2 ¥ (High-normal) 130-139 85-89
Eo oth
1&=(grade 1) 140-159 90-99
2k (grade 2) 160-179 100-109
3%(grade 3) = 180 = 110
X UHYES HA| QI Ofs Attof T,
£Z7|9 ARYT| B0l UL LHE 01| £OHH Bt 22 HRE MY N
1) BYR el HEO| YUotEE of2f Hoj| HMM Z7gotoiop oLt
ZM: Journal of Hypertension 199917:151-183
52 11 QAFHAF| 125

[=Ne}



| ® 2 | INC 7AF H1M(2003)0f Qipt nHetel 2R(18M oy /421)

A 257(mmHg) 2747|(mmHg)
7§ (Normal) < 120 and < 80
DHQY HEHA|(Prehypertension) 120-139 or 80-90
TEA(Hypertension)
1EHAI(Stage 1) 140-159 or 90-99
2GHAI(Stage 1) = 160 = 100

% The seventh report of the joint national committee on prevention, detection, evaluation, and treatment of
high blood pressure

£/ US Department of Health & Human Services, NIH, NHLBI, NHBPEP. NIH publication No. 03-5233. 2003

| B 3| o220 S F= 22U(2003 MHAEHT|/ZH2ELetR], WHO/ISH)
AE LRt QIERINE BET|EY SHIE Aynist
1. 1E~3E T (£=7]EQ 140 | 1. AHAHICH 1 ¥k
mmHg Ol E& Olg7IEY 90 | (MNE Ee YURSILFEAN
mmHg OI'¥Y Th) 2. Llgayet
s MEue
2. A3 < 018 HIER
M3 > 55M1 o%d > 65 2. DN R (20-300 mg/d) UG OTHLH(TIA)
« AYEEHHENUE B)
3. 84 s M2 BME
‘88
4. ZEZH2AHE >240 mg/dL 3, ZAE0HHDIE ZatF 9| o SO ARAY
LDLEZAH2EIEX160 mg/dL BIAMISS 2H0l (A BUMHS)
(aorta, carotid, coronary, « 2EY MEN
5 HDLEH2HE liac, femoral ot
40 mg/dL, 045 mg/dL 3 ANSHH LA AT S)
« E% FOfEl s
6. NH RO AlE g o8 1.4 mg/dL
27| HH(S0M o) 4. 1EY AMF 4 215 mg/dL
3CHAI = ACHA YR >300 mg/d
7. H|8E (HUZER|S 30 O,
2ERE 4 Ungaget

£ Journal of Hypertension 2003;21(11):1983-1992
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25 20
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6-3 $EZ22HE, HDLEHI2AHE, E2Z2MEI0|E

< LDLEA2HE 2 EdFAEels, W2 HDLEHAHES A9 EE 9

209,

ok
el

1. BAQ 2|9

- 12} HAIA SEYAEHE, HDLEHAHEHE, EfSAgol=E 0|85t LDLEHAEHE
A4t ot EFFPAlEte]=7F 400 mg/dL o4l A%ol= LDL S AEE A4
AFE7t 9ol B & o] 8T 4= YS(OFIAY Y 3% 22 HAelA LDL S 2HE AH
AARE 233 5 AFAHARE AAD).

LDLEA2HE = FEIH2HE - (EFHIFAEIE/5 + HDLEHALHE) (F9 mg/dl)

- LDLEE2HE 4 | A 757 3 AgdAe] mE A7 A2 v 2.

o

rot

() #FEHLE FPA
© AF : JR 454 o1y, ol 554] ol Ek ofAERA ALY glo] £719%
@ 715 ¢ BYEUAIEA 554 oo, 47 6541 oldo] W)
® &4
® TFY : 140/90mmHg o1 & FULEUA| 5§
® HDL < 35mg/dL(&, HDL = 65 mg/dL °1del 3% A9IA 175 Asteh

(2) WsHEde(+)

YA BASHAT, e, DEFY AT, F4ol Y AFY 1T, B2 gEus
Alo|@ Alt or2A|z I3 Az 2E

QIEJIAL 274 OjTt =160 mg/dL =190 mg/dL <160 mg/dL

IR 27H oY =130 mg/dL =160 mg/dL <130 mg/dL

NS OHRISH +) >100 mg/dL | =130 mg/dL <100 mg/dL

o= @4l chylomicrone] &5t Ho] @4 triglyceride?] =5 AotA J7HA717]
o] o]l FFo 2= 12417 & 3 AEst= Aol £ IHY LAE Q1 AAA = 94T

T A¥sH= 39 HDLL 10% B
o

oL
2% A AFsshE e AAlA A ABGE He
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1.

I3

H|TRS Hjjo] I

T+

Z+(0.1 cm)

T
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°

S|
=

]E 5 2
XE_%?_]_—C,’—_/]}_—,—

=
=

‘JE ol A

Rkl

H]9Hcentral obesity)2] 71%&2 ¥4 90cm ©J4}, 914 80 cm

90cm ©°]4, °4/4d 85 cm ©]

d

A
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Eo
Kir

e

B
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S 9g o B

Ho] o

oH

stof &

SR

10]

Al
7] @9 120-139mmHgelAY 247 I 80-89mmHg

7] @9t 120mmHg m|gto] ¥ 8-g7] Y 80mmHg gt

.. _z

=
=

Huz W dge 57 4,
o %

=

‘HASl 9|9j
o]

1.

471 @Y 90-99mmHg

3}

7] ¢ 140-159mmHg °|AY
D 57] Y 160mmHg oldolAY #g7] @Y 100mmHg ©14
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3. :7(1 I:lH:é"I

(o]
- OgRte] M7t AAAo] HES gto] 5L /i SES e,
S e % U5 S, o] el B4 o T WA
- A4 A B ol%, vhKuh SAl AL AT 25 of%, TEY,

st Aol uhgra s,

83 24 A 8ol ¥

- EUL IRHOR oBWo|N 2, Q2To] WHolLt A
Qlcte o)A gt

- ggfo] 1A ZHHE A9 108 o4 WS HF F A4St
4. FOINY

Y 24 FUAS BYA, ZUE ol8ste] AL AW =
REOlS A9 AFTUAS A48T & AUtk

AFEYAS AGATHE 27 FY BAL Sjof sk, AEBLAS 018
Z4Echd 108 o4 L AT T A FH BES AP

1. BAQl 29|

- i A5ty gk AAIHEA Ad3Agke] A8 clS Brlshr] A HAN

- FIEM A o] EAcks @A Fol 29H FHE, d9o] ¥2 BF FIEML
FAE F7H

- GEEMNAE 2-40Y Y] Bt @Y fAIE WSt AR, S5 of et Agle] AAE
7Fsstal @3 AHE Brlet=dl Hejste] 9 o] &=l o, 20099 o= el A0
S0l EFSEA AU A= Wol P Zdol= o] &HA AU, T2y 20099
A AE7F Y3 (International expert committee)olA B34 6.5% oS Hi9
MEL AR7|Eo s 2 AL A5, oA 20108 Pl=Fsra]o] R=A| o
= A=

2. CHEFEQI 7|17

- FEIFA(Impaired fasting glucose) : FEIF 100-125mg/dL

- WsHol(Impaired glucose tolerance) : J5-5f 2417t & @9 140-199mg/dL

- G (Diabetes mellitus) : o} & 5 T 7kA|9f fFst= A5
O o AP S, thx, AFSHD)0]l oA A9 EF 200mg/dL ol

@ TEEY 126mg/dL oA
® 75g AT FESAA T 247F Y 200mg/dL oA}
@ FotdMA(HbAlc) 6.5% ©JA
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2. ZO|ATY

- SRIAYAE YO AAE T AP, 3 AL F D ARE B A FYS Sk,
2 ARE @ A7 SES AAAEA 115S HES T,

6-9 24AN7H ATHE HM

1. HArel 29|
- FEAHAREADA, palpitation)©] o AATAA YEFUA] EAY, AFAFoIY B[4
ATHS SAIA A B 7S Ilsk= o §-83 HAF
- 2 39 A8HA Hol A E &RIst7] A8t RHR (relative heart rate)& &%1517] 95t

RHR = (HRwork - HRrest) + (HRmax - HRrest) x 100 (%)
(HRwork : &Y ¥ H44¥<%, HRmax : 444, HRrest : RPFA] AHkp)
RHR &4 5 2 F Boddees 24470 AAT FARE E86td &4 719
= AR SollA AdHdete] YTt w2 BF, oIS A EEE
2
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==
RHR (%) HEZEA L RHR (%) 2R
680 At 220 OA[TH
530 20T 200 10A7¢
390 4N 180 1A
275 6A7F 160 1207
245 BAITH
3. oA

- OFHAAAE LR AARE & AF, S ARt F 2 AREH Z A7 FAYE SHAEA
718 Stes 9k

- RHRT} AAFIFAIEe] tigh2gl 7] Aol SAARl Arot AJAY] AEIAYE
(cardiovascular fitness)¥r2 1125t 24, 4214 291 HAIAEH g9l A 59
AETA 78 52 AB5HA| Yk HE HE A Fo4FE 8F

= =
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7-2 H&ZFHA(spirometry)

1. BAQ 2[9|

VO = 5715 7h5

@ 1z2& (FEV1 0%) -
H o] e Adl
o] 27}A19] X #E o]&

U 5 A8

atoq,

FYstel, AR 4l oFolet.
Wate] %o BFOE tEhye el &
AGFS 24T o], Hxel 123

71wo] Wi HES Yeri g
Hel 87 Aoe AT Wy L PR B AR

1__
3

3L, w47}

o
__}&4
oo
Oﬁ
IS}
g

floH

Aol H%E HHLXH Aol
%= 71

@ H 24 (obstructive) 71& ] : F& FEV,0] Z43s}e] FEV,/EVC ¥|7} Zr4SH whg7)a

A, #H71E, 4 5ol A5
@ AFH(restrictive) 710 : F2 FVCTt A
=o 71344 HAZ Futdsl So| =

®
FEV& +

@%‘(combmed) g7 o]
4 xq/g-;q,] HHH 22
o|yjo] FEV,/FVC H|7} W&o
Aolsk A & Zrashd o

5to] FEV,/FVC ®]7} th7) AAYE T oF7F

w4 7ol AT 71 oR7E EgE 0] 9. FVCet

Aste]

Hi O"HJGI 13

3ok 5t

@oﬂ 7] GohE A,
X

A% AApdetek

FEV,/FVC

= 70%

| FVC(% Pred) |

= 80 : Normal
E0-79 : Mild restrictive
51-59  Moderate restrictive

=< B0 ! severe restrictive

ol 7}4]

< 70%

— | FVC(% Pred)

= B0%

| FEVI((;O Pred) ‘

= 80 @ Mild obstructive
51-79  Moderate obstructive
31-50 : Severe obstructive

= 30 : Very severe obstructive

< 80%

Combined or Pure
obstructive

¥

AR7E & o gastol: I Aol7F 15%
A7} 15% ©14

#=71E9] ARol7h U=

AF] 169
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A 57] R4 27 W folsithn BAY 4 e
© GG e I MGG A g YL HEte] ZAL S gl A A

- o] glolA] RS AT Yl 3
g Apolo] Holzh WARA e 5 AL o AolE % AGS FolwA AN R

1HE 5 Us.
T

2}
244 A4 FE 2212 l=A AESfEoF

7-4 H|SO| 7|=2tQIHAL
1. HAel 2Ql9f

- QA o7 7|HA HAL 7FGAQ V| EH Mo wE ZAlal 7)3A] T4
A

2 3 s 2=
24 718 3L AA 4] Y A4 BHoIH EEHOR B % 9lon W49
=
=

- 713 A SeAEel e W dulEst ¥ PAPFHOR Cockerofte BFE
C20°] 8 mg/mL ©l3teti 393, Hopp &<
o

2 WP
197 33] ol Aol Heo] AN A 85%A PSS Mty I

(FEV)H ) 27]-F5(PEFR)Y. HA
ShH, &7|=9] HAE FEFs557F & WIHgste, 1RA| 27|32 FS52 BF Hgsta
Alg =40 et 54 ARE A

- 718A FIAIEA FEVol YA DS UL HlasiA 20% Fashe HERE oIy S| A
7ol BE(PC20)U  &HPD20)o®  EZISHH  FEViol  20% &
PC20prvi(mg/mL, noncumulative), PD20pvi(#M, cumulative) 22 Breath
Unit(cumulative, 1mg/dL 8HS 13] Y3 Fo| 1BU)E HEA]

S|
|doz th7|x9 HMML Raw, SGaw, PEFRo] & uhYj
2 99

st

b
i
e
off
h
o,
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or
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3.

7 -

1.

HAL Al ZolArg

® EY7179 Hol
® Al 7143 Hol

@ wHARe] Aol wE Aol

2) HEFZT! 73R REAIHC| ofA

@O AAJA deElEdely 2 slekEd 5o =& Al AANES-E YEl= S 5 dFolA]
A= W= UEdE £ jlouE FOoE Q3%

@ B|EO|(B|AEN) 7]HA FEAES Eolks 8mg/mL7HAl FYU Al 91%RL
25mg/mL 7|&A= 71 ~ 79%5 Holoh =y @A HA S0l A 73R 53
AEd TS Hole AFES 78R JAe= Edd 7teAdol At

® Cystic fibrosis, 47|29, Loyt Alskd 7129 240 &5 A we} bg 7]HX
oAM= FANEeS HY & eug HA 3} vi7idAel 7|84 wadHdeE
st7lol= AgstA| & | 3% 712 "7]5HAL Al 93 71HA| 9] 5 FEV,9] A4t
A= BhE A4 7@”’ H7]5& Hole A7 2o, 73R A Fof & 7194

7182 2 a9E Hol= FS HAY 7hsAdol =

k

A

o]

il

O
[®)

o
&

5 MEMZHA

HAre| 9j9

- AFAZFGAR {99 Ao =2 o] &4

- HFZ 7| u o)A st dRA|Z7F HolA Thf & Y2t IAE FASHe] dvlF
o7 ZAR

- BE 2~ 390 A wd of ZHE AFIote] A 130 22bE ghEo] 379 1904
289 10]7] "&4.

- r9] HAES H FAHAR HEFEHY AdolA 80%, Ex HF &2 50%%. 55| WAL
ARRIOf A AR A kar, ZAgofA HAEE 2 AA9 30% Y=

- SIS ol ¥ A grEzt = 5041 1*&4 AProl A AGAZHAME S8 &Y
TAEL 500 ~ 10000l Ao g w7 w

'r’

rlo
??

AEI= QAT 278, A8, FE VMR o B, A EA = ABCDER 25511
o gHE, 2 HAEH <ol #otol, BfUFES] ERE ook StEE IS HEotd



HY 2g A ABCDERE otz E2 R i
HMEZ A (MBA HHMEZ Trefol MRS B CHAl BAR
oM B (Ct3t 7§7IET) Ol HAS MIMOZE= OO QF=Ct 747
= C (671 o|Liof| AHE) ' OF R}
Ok D (REUHA If
Y HEQIMAHIM HUEANE WS 9tCt
<7 E (YMEAL) VA,
3. A Al ROINY
- okd 97 ol te] A9l 5 2 ZoARE o o] AHES % J Fore
AA EFo| =of, AHSHA H
- A4 At APETEAE B S ko W] AAor 3 21 Auie 398 Y
ol HAR
L
- AGAZOA A= A2 27U A= gorg oofd (DE= 1) oldold, & & Q=
St gk H Y AR9oA WES W= g Sxos 7|#A|H So] WY
- 40A] o] FA=, AZF LR | 2 ~ 33 HARE AA
7-6 BHZUHM
- ok A Awe Aot PBL FolY] A 3-5W7HA A%How AHsHe Aol £
- AR Eg o) Ao ARE BIY
1. HARQl Q|9
- 299 7] A @ Amo] WA 8%
- AANA FES UErdiEE ZAdto] A& 5,000 ~ 10,00070/mL o4 SlojoF &
- PRGN THEE HTEL e e
JAFE| SIALLO| &
EJ_,_I?:’_' . [ R O L= | M
Fuchsin@A(1,000HH) LA (250H])
No AFB seen 0 0
Doubtful; repeat 1-2/300F 1-2/30F
1+ 1-9/100F 1-9/10F
2+ 1-9/10F 1-9/F
3+ 1-9/F 10-90/F
4+ >9/F > 90F
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ojn
<
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2o

AHoAA Al

=
T

2 HE 4kHz

o

HAME C5 dipel &

ol=2 YL (audiogram)ollA air-bone gap(A-B gap)©]

T

1

A UEb A-B gapo] HQ
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1. HAel 2Ql9f

ol AAE &8l A &

Y,
i)

z
)

-]
g
B>
Y,

< 78% HAae 2408 S8 (hyperemia),
Zd(hemorrhage), TEFX(vesicle), TA W BAHAF(exudation), HFH(bulging), A&

(perforation), EEH(turbidity), W retraction), ¥=(atrophy) 5°] UL

2. ZOIATY

o1 AT 1 ool B olzo] FOW FFS TASHR ABA Yol =AU ZAHA
golof 3

8-3 Elmt- M EC|HA}

1. BAQl 29|

« Zo]HAHimpedance audiometry)Z+ 1954 AZ(tympanometry), sa &3S
HAHstapedial reflex test), =83 A] AEZ9] AL HAKstapedial reflex decay)sh=
ol Qe

VA ASE probeE &9+ single low frequency(220 or 226 Hz) &2 high
frequency (660 or 668 Hz), 85 dB SPLS F1il I9tojlA] RHIALEl= SoHA|E SH 3t
ok ol Z7IHEZE Bdto] +400°14 -400 mm HO7HA] FAAIZ|HA A ESH] w2
1% compliance WSS &% 07 18 AL tympanograme|gtal it

* o 19} complianceZ} a7} Bz w7} Fol7dHt QJo]=9 ¢elo] ZopX|= Fo] Hm 1uf

- Zol"dAHimpedance audiometry)Z+ 11Z54 AZ(tympanometry), 6o T=H

o
R
HAAKstapedial reflex test), $=%r3 Al AZ9] =45 HAKstapedial reflex decay)sh=

- 154 AEL probeE 5519 single low frequency(220 or 226 Hz) &2 high
frequency (660 or 668 Hz), 85 dB SPLS 1l HoA] HALE|E= So|UX|E SATch
ool Yol F71HEE Bt +400°14 -400 mmH,O7HA] ZAAI7|HA FERistol] &
19 compliance HE AL5F o2 T¥ A& tympanogramP|tal St

- ojufjf 19 compliance?} a7} El= W7} Fo]733} 2lo|L o] FFo] Zolx|= Yol Ew uk
T FHE BMA FolF W 4Y, 199 54, olaE AMdH, Qo= Fol7te

H
AT A48 94 H ol #HHE

1o

e

Jor 4

et

o

A<
pil T

2]
oo



3.7 Et

I 2t

9O
=

= o

2 o)

Tympanogram®] 7|&go] w}

aouepduiey

+200

200

nil:0

Pressure mi

LHO| OtiA]

B8 g A
Tt
(]

THA|
[

TF
[}

2 18| H|Z FO|

O O—
CE 5oIy W7t M7I¢Y L wAL(H, of

259 HEHZ 7YoLt
ickezfe]

I

k

-

ALg Bl HAH

| 3% | 226 Hz 22|
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9-1 LEAZUEE(FSH, GEAIBEE) [A]

1. HAel 2Ql9f

=
iy
24
2y
1Ae)
fol
[
Thﬂ
]

- HiA]7]
- 22 FEATY AEXTol 997 ATHLHS Zol &£74).
- AQldAtof A FSHYE 571 HAAS

- AQlgRtoA FSH, LH BAlol &7k 3

- ARlojztol A FSH, LH Ao Z&4: W5k
- Aolojzto A FSH, LH BAl°l 7}

e Cif2fR 4
A mIU/mL) 4 ~ 25
gl 1 ~9

Hi2t7| 6 ~ 26
SMT 1~ 9
A7l 30 ~ 118

AR mIU/mL)

e
_|>;l,
1o
o,
o
AT
e
o,
N
N
)
oo &
O

|

H
H,
o,

mok ok
rﬁ% )
0
SR
¥ Hir
o o
X,

(o]
- B4 HJAlE 35 A Agsty 884" AAC AWESA AA= FEFe
- @HLE 4CA 1T FFET, -20CoAE 19 Ax HFH

b

178 | ZEATHYUCH ARAY M1 SLTUNC 7R



9-2 ENFYRE

1. BAQl 29|

- YA AG TR0 R ool FL T4
A&E= SAE

5la, HAEAHEZES Hiy|
- gk 9 A7

o
g

19

75l

=(LH) [¥%]

=

- HiRAIE gk &

=
=

o 3]

Y

=2 %X A];Q

A FFH T8

- 22 FERS AEAdo oot Unk(ESHEE A S7).
- AR/AEAIA FSH, LH BAl0l 371 Z471685
- 4AoRto A LHYE S715HaL, FSHe B4 @ R 3AAdASITT
- ARJI9AIA FSH, LH &Al° 71 3471585
- AR19AOIAM FSH, LH BAl° fa: HokpA] Ee AR
2. Oi=fY 718
- A= Holol wE WEel s
- oAt Feolle €571 wet gE2n HA Fof ofF Eok
- 35719 o= Al-oIA SEskierE BAIE ATt e
G CHEFY 24l
EAH(mIU/mL) 1~ 8
T 1~ 12
Hj27| 16 ~ 104
ARHmMIU/mL) st 1~ 12
HHT 16 ~ 66
3. 58 N FOIMT
- S8 AAle 55 A Agsy &8d AAlL AYEsd dAle FAT
- A2 4T 1R YEH, 20T 19 A

Hgslel el SETA) YARA UL

s 54

A 179



9-3 o|IAEZM (Estrogen) [H#A]

HAre| 9j9

1.

ToR

Al Hjot #iRt7]

]

i

e

7t T2

o
)

=0
[

Al

S
T

3

- ¥

« JAERA(E2). Total (&Y: pg/mL)

< ~ O
o M N
34%
2 2 o o
— N O o O
L._OW o O N < N
> o MR R
— v | o © ol gl gl { © ©
M. Q5 |29 oo Qg 2w
LS9 T Y5
| ES | ey - Lo
= ey —_— — ~—
muﬂom._ Wmo ©
= ~ zo | I =
o R
= <
P ==
A M=
= a4 pio
um]
B [ <
Zo S0 Is}

274 N FOIA

3.

9-4 E|AEAE|Z(Testosterone) [EH]

1. HAel 2|9

517

499 ARz Fa7)sol

!

tel 604 7HA &=

P 37t
I E

9

1=
R

impotences &45}

AN
R

71.sA

o1, thE,

= 94
- Fa A A (AYA): 0.50051

olo1A

- %49

—_—

7b A A (Uo1Ad): 1.50]

- =
e}



- A FaA(EY ng/mL) HEAF -------- 2.7 ~ 10.0
S D <1

3. 58 N FaAy

- @3 HAELHES ¥71E mie UolE aLestoior o
- gy ¥Eo] leE=® 24 8 ~ 10414l AEste Aol F=

S5 11 YYHAN] 181



AF6-2 Ee 2R drj4dog A4E AR F2 QML AR HAR o]-&5H,
HE 1084 16812 SfisijA st eE 407X = ST 4= A

7Feal 71 Y wof HF1 Zdh, =44 So] o] Yo = Qs Fohd TH(
o2 gdsto] TEst= Aol AS5ERIAHAAKslit-lamp biomicroscopy)¥

4H)

o
_[911‘

o
;

Rl

1. BAQl 2|9

10-

o] Eo7l= A= g At 2L o|SAIZIHA Aty Zd BojRy et & 2Ap
23E& & FIEBCE olEstd 9, B4, #AAE AW FYAY FFEENA TS 5 AR
E% HR7|FRR)E A AHESHE |49 REED Fdh, B ATA] AAlsHA BEE
T =

BAS T REG 25 AEE] RARIA(GERY) 2R H A E(keratic precipitate),
TRAALEYE 5= AAls] HEE = S

Al=5ol F2HE AFAJAE ol&sto] AP S 5 U

2 7(-I|:|I |-7(-|1:-I|/\|.

A T3S &9 w8 WY FEA, AABRE T, HEes 3

QbAol RHHo 2 X“J’q FgAAHdirect ophthalmoscopy), =AM AAKindirect
ophthal -moscopy), Al=54AAAKslit-lamp ophthalmoscopy)7F A<

B 55> 2717t —10} AAE G52t FREE =91 olQjol= #asHy| ofEEE AAIS
AAAAE 8T FE T3HHAE o8 5= ShisfioF g

1. BAQl 29|

IAAAY BHE Theat 2

D A9 FYo] WSS BADt] FWAlS Fu Foht TAY] T AW W} 5 Lk,

® Fu, A9, UFF 59 A4 LYY Wt Ao e AL B
TASAL Yyel APYeHE 2ok

% o wron] ok B2 HES AeE SREEeleky sy, AR
_]
O

olm =ujigo] gloH

S5 AEof ggt 53] (cup-disc ratio, C/D ratio)= 0.3
57kt

Fug e AJA] oA ZetA 4749 =8 E7]E ole

| ZEAFHUTICH ABRY M1 ELHUTICH 7R
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- dAEH2 F2 AU A(tonometen)E ARSI 5.

- s A =8 HMFATIE B4 wEr FAUYA(indentation tonometer)?t U8
AU A (applanation tonometer)?] F 7HA] 7|1& SHE Uen, Zdto] JEsfof stEE <t
el b g oA

1. BAQ 2|9

A4 QL 10 ~ 21mmHg Afolols] AR AF8] e Wi Alsk 24 Ael(Fay S,
AT9IZ, Fupel, weEpe, RUABY 5 oAloor s, WS w2 Ut FH He

o gefok .

2. ZFOINY

A& A A (contact tonometer)Z2 Y-S SHL F¢
S UE AFoA &2 & ALERE J &o5S djofF &

{r

10-4 NABHLHAM

A4 (optic nerve)e Wake] AFBARAA AFTH: o 1209 4] FAER olFoiAn A
ASE Az aed
FABADNAL WELT L o Fohetac] 23 AAGR =

ok

ol e

1. BAIQ 2|9

AAA0] se A1, Aok, el that SEue A L ZHThRED, RS o8
FAAHANERE] AA, A7, 27, BB, 4H BL), AAANE-BE-I5 A4

1009474 B), AFEAAAAL 5 olgstol 25

2. ZoIMYY
WD T2} ojgahekao] o3t A4 £l QL A90] WA BAT FAES e
AN

B5 11 PYBMN| 185



10-5 DR HEANH

1. BAQl 29|

- Y27 HETHY Ao A YRlo] H= LI =27FYof it Al4¥ A AIHRS-S Zolf=
Ao g, 9Ao] H&= EXI BEoy AEstd I 2r|gdYor AEHAE &

- AAEZE S UEHER Tio] Eolil 48A17F Tof HREE A|A st HA 308 Fo FHERS
55 WS 3 295 7|5 HEE W AEE FIIE 48X o TESto] 48417 o4
A=l 718 wstE A AHINES FFE ERQlgof 3 BHE 4U7EK] Aol L =A
olgta wHgl

- AEFE27](contact urticaria)®] 455 X‘Ohﬂ'ﬁ‘ﬂ HEE Fo]1 308 Fof HojA Hg}

- AESHE HEGAF AEC] 23 =R 2 £ HP AFHEgo] dojuA] & Fk o]ste]
et =2 AlZlolo] HEAARE AldYslof %}.

2. RN

- HE A FAAY o FAAERSE B %}ﬂliﬂﬁc}% I ZA7F mEFe] Ylojgt= AS

Zm3l= o] of = Zlo] 593%. 39| WEHol|u; ¥

5
2O, ¥ 52 1A At of 3.

- AL HELGAE oA E ASELY 529 o] EEE =Y A9 AHo] 3%

- HEAA IS 9T ff JFE AFRES 59 SRS T (excited skin syndrome,
angry back syndrome)& @5° Fojof &

1 .
- 4 Fo] UL Ut FAIIE AW ol AAE sk Aol HirA.

10-6 T|RCHAAIY

1. BAQl 29|

- IgE] oo} MiAEE A1E SAP WA 9 Le=r] FUS B REAL FAEY.
=, AR Y F2 249 NS FEe] 34 S5 98 A4 AR

- 270 AHEAE Rof Wolmel F Uyt vRsS ol gsle] W7t oF L A BAYOR
HRg Az, 4889 oo 84 Hx(aline)d P4 NG| ATTE ol A,

- WA Fre] 271 15-30% Fol sk, WA Ak H4e skl AYHet
Haxo) BEoR T

- AARSE BE Su} olgf@] T HolA AW,

2. ZFOINY

- Y| 2aBTAlE SAY =
TW}X]E A, "ol A&
- A Aol ohmEALc) Et SRANE 2E RoH AFalolok o

186 | ZEZATHYTICH ARAY M1 SLHEE e



10-7 KOH HAt
1. BAQl 29|

- Zgto] Z WHAA| g2 ¥ F-9] vl50] Q= ¥

- =" AP HEt 2ES whEolof Bt 2HE ¥ & s

- oA Adolr] flste] mFoA FolRe EEME Wz dAP) SJHelE R wj ol
o] deholgk= ool A & wolle AlE3] HARE ZobEolof Shal 2= HiES o
N wEo] #Esfor gt

- KOH "HAF 5/d°lete +780] dgs &3] miAlg + flenz odo] o Alke FiL

wRRato] BAStoIoF 3.

5

A

1. BAQl 2|9

- IgE mediated allergyQlA| ofd=| &Rlsl7] A HA}

- Z7Fsk= ATE : hypereosinophilic syndrome, Wiskott-Aldrich syndrome, partial
DiGeorge's syndrome, thymic alymphoplasia, parasite infiltration, allergic
bronchopulmonary aspergillosis &

- ZA4ok= A% severe combined immunodeficiency disease

85 11 PYBM] 187



10-9 HIZ % QA% HAL

- AB|Z A AP (Anterior rhinoscopy) 34, YtAFE, H|H(nasal speculum) 5= ©]-&5tH

LIS

FY3t vEAY Al headlightE o]&5H7|= &

[e)

- SH|F AL (posterior rhinoscopy)s 9, §HAHE, FH]H(posterior rhinoscope) ¥
AR 28

- H{WAH A A (nasal endoscopy)2 ZAE WA A(rigid endoscope)d =4 WAIA

(fiberscope)’t A=

o)
ol

1. BAQl 2|9

- AuFdAR: v, SHHE, sHI7Y, BlSAsHE, BIAAR 52 BEY & s JAHY
1

2. ZO|ARY
- A A TR H70] HE0|E $Z0lE HHL & Lo ol | cm HE HHA
Aglstel REYA WY, olff S0z Mel vBo] YESHA HY S5 #EFo] 29

& o] W] fxom Wy

- P ARE PA] Aol wEAl BY
- 9P §0] 57k 389 20] olof 5te]

=]
© T
329 1 AFe A3hd N G=8 & 9k
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ZFA A o] Hrtoj
2 AT HuFgAt
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w2 4

o
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WHO Neurobehavioral Core

=

H =
=

|

1

o]'
(chronic toxic encephalopathy)¥]

kel

Q

=
K<}
=
[e)

191 5= 4

FA| 3o A
S HdAHKorean Computerized Neurobehavioral

3
2]
1 A

A]

o

=

SEEEE
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=
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=
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- olef3t AE/EL AEI] AL AASHEYe] B2 ke INTRAEY 43P
AAHo] ot BlolelSlhuge data se)@E|2 Heslol Wazte] AAPIHS] wAlerel
4% 4 9dolof o

ilo o

e
ol

=
n

3. HAF /78 S HAE Al RN

1) WHO Neurobehavioral Core Test Battery (WHO-NCTB)

- 7709 AHAHsubtest)Z F-4(Santa Ana dexterity test2} Simple Reaction Time 2| t&
AAks AZHEol Ut

- NCTB= 129 o9 w5717 7HA= Al tdAtolA F4dsiA AHEE 4= ey 8-10d
Ato]9] WE7|7HE 7H g Atel A= BFdAdo] thar FAste 8| miRtke] ti Aol A= B
42 A o#R ALE HIFHI

- AAANE B7Fst= POMSS] 3% FoldolA= AR&ol ofgA gtoy =& ¥Hsto] ARG
St7]= otk Zo] 11 5% POMSE ©|&% A7AEY YJHACIER ARRf 452 8F

- ABF 575 Aol o7t o5ttt 9] 524 HZ7|(Pursuit Aiming)9] 3% A

of o] A= #FER Ao HES FAI5H] HoiAe TTEA] 5L Abol

= Sfjof 3

7190l Ql&5hA] b2 AHE2 49| @A LEAPL idE 4 dthe E7]+] e

Agto] A3 WE7152 AStE Uetd = AoHE ¥t FE

- Digit Span¥} Benton visual retention test= AAXR} TAATES] H5HE Foto] AAFL

o|fofXBE F&5tal AT Ho] U

2) HREH AEMSHA(computerized neurobehavioral test)

- YA THF &5 AMEEl= AR TR e
(Korean Computerized Neurobehavioral Tests)Y.
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14-5 Stockholm-revised vibration syndrome classification system

Vascular component®?} Sensorineural componentE 7}t stageE "i4.

1. BAQ 2|9

STAGE GRADE DESCRIPTION
I. VASCULAR COMPONENT
0 No attacks
1 Mild Occasional blanching attacks affecting tips of one or more fingers
2 Moderate Occasional attacks distal and middle phalanges of one or more fingers
3 Severe Frequent attacks affecting all phalanges of most fingers
4 Very severe | As in 3 with trophic skin changes(tips)
II. SENSORINEURAL COMPONENT
OSN Vibration exposed-no symptoms
1SN Intermittent or persistent numbness with or without tingling
2SN As in 1SN with reduced sensory perception
3SN As in 2SN with reduced tactile discrimination and manipulative dexterity
2. ZolARY

- Vascular stage®] H7l= & 27 AAJshH, ‘Stage/Hand/ No. of digit & IEA].

7)
- Sensorineural stage®| B7tT= & ZH2E AA

- Huo] =28 49 Ag Fo] S8 FHe] AALA B AOR BRHE 57t 9
- e gzrdoln] Bk oldY, 2BY, 3, 723 5ol UL, 1 271 Zol7} 20-100m,

- FAV1BAY B gPoR Aol Z7kE Ao WA 48

- EEAE HEAAYL ARoR MEEE SE glod, ofd Ao Ao ¥
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T AW
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1A 71, T, 87
JEpaH 2. EFLAH: %714 crackle - clubbing finger . . gL . gL
N [ [ o
- 3. 2E7E MRS - eyl - - -
4. 2YMN = MEYER - MEANM - HEe T
MOHZ MOEHZ
Fort L T I e B
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3. o
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14-7 €3 FHEANY| 222 [EHol]

1. BAQl 29|

- YA et A (carbon monoxide; CO)= Hbate] Zske o] 4kAo] 21081, wekA &7 Fol
ditstetart QLo gA AWolA CO-Hbe d4

- 598 371 F9 gAaslea] F=7F 0.1% = AUolA= 50% o439 Hbo| 4ta-Ht
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| # 1| CO-Hb 5E0f| L}E UMM ZAl

CO-Hb & U S8
« OFATAY D E717HE AN E 25 L/Z0l MOtEICH
5-10% | - SUWHUT % WUTUMOIME HUFO| WAL LTIt
c 4P 282 Al 5ol Y
«MoF RE AN RZET FE, ONAE, HOF DARIMRN LIl Mo AEEEE(visual
10-20% acuity) ™Mot
s YU HE RE22 YIBME REY & UL
20-30% ARE EE, MR AN, 24, oNES, REFT MUY ZNTISTYOH, T 7ol
30-40% VST, 20, 2E LI SEIMOE
40-50% Yot g £ O 7IEE 2 s
50-60% {20l ook Ui O
60-70% SO, T YO OIF & B
>70% g N AEOHE 2 Ay
% BEl @ HbQ| 35%
| 2 2| CO-Hb &EQ HiA|
HZS % CO-Hb
e 05-15
SRt 1-2 pack/d 4-5
>2 pack/d 8-9

3. 53 AN RO

=

- TSR AFEYETE F 10-15& ojH)oldiel AHE AAsiH, F3LAZE FutdS AF

- Q¥ & 4 A7 = dHote] Jdio] Hst= A2 #A
- H@dlZ&Zto]=(dichloromethane)o| =&% AF$%E CO-Hbs%7} 57}
- 59 ROl ot a7 A e EE SARF/HAEE & ERIE A

14-8 SUY THARAUN [SUY]
1. BAQ 99|

- 5HE 7PAEANL pH, pCO,, pO,, [HCOsl,base excess(BE) & AEE FAlo] &4

[¢) -
o, <83 ddd A5 A= = shock, TFFA, AAEFY A4 S acidosis,

T
alkalosis®] ¥%lo] &= AGAJHE 8T & IS

S5 I FYENM |



- pH, paCO,, [HCOs]9 H&a 4tH7] B

/ paCOz
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—

243 mmol/L

27 mmol/L oY - &7|Y(hyperbasemia)
21 mmol/L olot - &7I2Z(hypobasemia)

0%£2 mmol/L

+2mmol/L 0|7 - CHAMY alkalosis
-2mmol/L O[3t - CHAME acidosis
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GC gas chromatography, HPLC: high performance liquid chromatography,
UV ultra violet-visible spectrometry, AAS: atomic absorption spectrometry
UVD: ultra violet-visible detection, FD; fluorescence detection, FID : flame ionization detection,
ECD: electron capture detection, MSD; mass selective detection, HS: headspace
ICP-MS: inductively coupled plasma-mass spectrometry
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