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20143720183 9] == H & =FH(FVC), FVCY oS uj]
9%(FVC%), 127t =284 37]%(FEV,), FEV,Y o=
H] %(FEV1%), 12&(FEV/FVC%), A& &0 3423}
P STENA B A, AALA}
HeFdA 2
44 2(DB) (£3%) 20189 AA #ALFAAARE 2 2014710184 5
9 A& AEFAANE SIS 2E2AY A=
(M) TE, 959, AARR(Ho], 4E, 7], EFA)
d8Fgd == oF, F8& ZHFAFVC, FVCY%,
FEVi, FEV%) 98%g =+ 2LHF(FEV>FVC)
25
Lho], A4, 71, A,
o g F AL o S2AHE A3 x| dEY]E,
=@z | FVC, FVCY%, FEVl, FEV,%, FEV/FVC%, &% -A7+F
A - H 34

FVC, forced vital capacity; FEV; forced expiratory volume in 1 second
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A5 eFt | 98 oF

2014 | 768,992 | 111,503 | 60,741 5,143 232 177,619 | 591,373

2015 | 828,226 | 128,030 | 69,738 7,020 355 205,193 | 623,033

2016 | 894,842 | 130,952 | 79,291 10,125 469 220,837 | 674,005

2017 | 871,010 | 85,685 | 81,162 2,652 648 170,147 | 700,863

2018 | 1,008,218 | 140,069 | 94,013 1,784 260 236,126 | 772,092

t ARY o5 A9

7] =

- FVC, FVC%, FEV, 4#%7} gl+ A s

- FEV>FVC
¥ 5d A& 4
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= 70%

h

FVC(% Pred)

= 30 Normal
60-79 : Mild restrictive
51-59 ! Moderate restrictive

= 50 : severe restrictive

FEV,/FVC

< 70%

4

= 80%

FVC(% Pred)

FEV (% Pred)

= 80 : Mild obstructive

51-79 : Moderate obstructive

w

A

1-50 ! Severe obstructive

30 : Very severe obstructive

Combined or Pure
obstructive

[O8 2] HEFTHAL Of& o(S2XAPTE #FXH, 2018)

<E 3> MM ZIIFOI2 TTE FES AP CISX| CHH| FEV, 2l
H1& (%)
e EEZEE
(GOLD, 2007)
Mild >80%
Moderate 50779%
Severe 30749%
Very severe <309
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HAth Fels g ez wEoixl CHOL o S42 4778 7]1+(19.3%)
8 ] o HA AXAR] 81%7F o FE A 2%% o]
o] A4S AR&ste 71w, S ARled wel & dS54s AAske
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m A7 Z 15
<H 4> EFZUPTDI X HUFTZA 0I=2 AI§YY
(2017%1~20184)

o 52 A7 # 5 % AAAL S %

MORRIS 122 50.2 459,082 59.5
KNUDSON 31 12.8 108,679 14.1

CHOI 47 19.3 62,410 8.1

71EHNHANES 1II, ASIA5,

Forche, GLI 2012) ) 57 S8l 44
2% ol A% 25 10.3 66,038 8.6

el B} 9 3.7 42,066 5.4

A 243 100 772,092 100

t 2018 HBFAA AA o] gl V¢ BE 23(AA A wgdd v)Re 294)
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Y
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<H 6> 308 =X =
AE A o o
1941 o] s} 4,548 4,044 504
207294 109,862 95,497 14,365
307394 206,161 193,013 13,148
4074941 214,355 195,562 18,793
507594 188,625 167,562 21,063
607694 46,212 42,709 3,503
70779A] 2,306 2,161 145
8041 o] % 23 23 -
A 772,092 700,571 71,521




AGNET Ee ) eZAE Faxel Qud 543 FVC, FEV,
5 aEA ANS A% /2P

A FAAoR ogu] Qi Fols

<H 7> F2 3% A=

ile

S YW S41 FVC, FEV; B2

k] o

MORRIS | KNUDSON | CHOI pt | MORRIS | KNUDSON | CHOI pf

A5 4| 414,485 98,955 56,775 44597 10,124 5,635

Lol 427114 | 43.2+11.1 | 446+11.7 | 0.000 | 4294120 | 42.1+125 | 44.4+11.7 | 0.000

71 171.946.3 | 171.9+62 | 171.2+64 | 0.000 | 158.6+5.8 | 158758 | 158.1+5.8 | 0.000

A | 7362121 | 73.3+11.8 | 73.0+12.1 | 0.000 | 58699 | 585t9.8 | 581+9.6 | 0.000

FVC 4.4+0.7 4.4+0.7 43+0.7 | 0.000 | 3.1+05 3.1+05 3.1£05 | 0.000

FEV; 3.5+0.6 3.510.6 3406 | 0.000 | 2.6+04 2604 25104 | 0.000

* One-way ANOVA



2) =4 W3t e ALIFAGe W3

AFEHIETF =2 MORRIS(122713&, 50.2%), CHOIL(4771% 19.3%),
KNUDSON(317] %%, 12.8%) o|=2o] wz} FVC 80% wvto =z 3 7%
s x4t 1%" ““334 oMoz FEIY <xF >3 <i

9>l AAlBGTE FAdel A 294 0|8l Al MORRISH S AHg
3h 7)ol A Ml go] ok, 304 ol Aol A= CHOIN S A4

st 71doll A Blgo] okt AAFH o= CHOIYS AE3stE 7] 39
A FVC 80% mRto = H7by v]go] 7Hg =okth oo A fee
39A4] o]stel A= MORRISA S A3t 7] 3o], 4076941 7+#]+= CHOI
& Ab&sheE 7ldto], 704 ol del A= Al MORRISA & Ab&3he= 7]
o]l FVC 80% wRto. = 7t Hlgo] Eokom, WAy mzrbA =
AAH o2 CHOIYS AREstE 7]#elA FVC 80% wIwte = H7ie
H&o] 7} ¥t KNUDSON4 S Alg3ts 7|32 $A 3 o4 &
T A Ag el FVC 80% w vkl Abghe] w]go] 7 wkokr}

of| 521 Wste] W& FVC 80% wmIvk Hl&& <3E 10> <3E 11>9]
AABFATE <F 10>7 <xE 11>S T8 7 719 AdFAx 2d9E
EA dFAor d&F WAdS A5 A4 WIE delsidoen, &
Al i dEAe AREEIEZE =2 37FAI(MORRIS,  CHOI,
KNUDSON) ¢} &=¢1S o s wtEolxl o =2 5 A83td 2
of Ax 753k o =2](CHOI, GLI 2012)& x#date] Mestgich. ¥A

N

AA FVC 80% D]‘ﬂgi stoly A= 194 o]s}T51 394 7hA] =
MORRISA & #43 771, 404 o] 2 A Ay W‘: CHOI4 &

488 450 ne 4398 480 73%_@ s Az gawy
WA A A e

et A A & 194 olehiE 294

747 MORRISH, 304] % 2 24 dAgehel A CHOIN S = §&

mlm _]
_*9
ol
o
=
2
24
O
0-l~ oi“u
o &



i KNUDSONZ & #-&3k 49 194 o]sk-El 704 o]
7HAL A AR el A 7 B vlEs Bl
o 52 Wslel] wE FEV, 80% P ¥H¥} 70% w7k vl &8 <3 12>
ol <3 13>9] AAEAT YT A4 B%E CHOINS Aast= Ao
FEV1 80% w93} FEV, 70% wlake] vl o] =4 YEyt

1) FEV; 80%: Global Initiative for Chronic Lung Disease(GOLD)2] #H|3] 37|& o] 7715
(Mild)

2) FEV, 70%: American Thoracic Society/European Respiratory Society(ATS/ERS)e] &)
371G 2 A 37 e B/ 71=0Mild)
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21

<H 8> F2 37 dI=A A& o|yXI HI&(E4¥, FVC, 80% DIZN)
MORRIS(1227] &) CHOI(477] #) KNUDSON(317]3#%)
Auy | 744 | FVC | dZA9 [80% " | 2a4 | FVC | dZA [ 80% "% | 244 | FVC | dZAG | 80% [,
(8) (Liter) H1% n(%) ('g) (Liter) H1% n(%) +('g) (Liter) H]% n(%)
1941 316 26 33
) 2,718 4.61+£0.63 | 99.1£17.0 367 4.72+0.62 | 96.6£13.8 510 4.60+0.64 | 99.0£13.6
ol s} (11.63) (7.08) (6.47)
- 7,608 686 1,260
207294 60,954 | 4.75+0.62 | 90.9+9.9 6,377 477064 | 92.5%10.3 12,800 | 4.77+£0.65 | 93.0+10.9
(12.48) (9.98) (9.84)
- 14,137 1,829 2,652
307394 | 116574 | 4.63+0.61 | 91.3+10.1 13,814 | 4.64£0.63 | 91.1+10.5 27,166 | 4.66+0.64 | 93.5¢11.1
(12.13) (13.24) (9.76)
- 14,662 2,423 2,076
407494 | 113329 | 4.35£0.60 | 91.7+10.9 15217 | 4.37+0.61 | 90.3+11.0 28,462 | 4.40£0.62 | 96.2+12.7
(12.94) (15.92) (9.05)
- 14,763 2,937 2,299
507594 94,552 4.04+0.59 | 91.6+12.0 14,888 | 4.06+0.59 | 89.3+11.6 23,834 | 4.11+£0.62 | 99.0+154
(15.61) (19.73) (9.63)
- 4,571 1,364 530
607694 25,012 3.75x0.58 | 91.7£13.5 5,345 3.79+0.59 | 88.0£12.6 5424 3.78+0.60 | 102.9+84
(18.28) (25.52) 9.77)
T0A] 311 84 _ 44
1,346 3.45x0.57 | 91.2+14.7 267 3.46+0.57 | 85.7£13.5 309 3.50+0.61 | 106.9+254
o] (23.11) (31.70) (14.01)
56,368 9,349 9,394
Total 414,485 | 4.38+0.67 | 91.5%11.1 56,775 4.35+0.69 | 90.3£11.2 98,555 4.41+£0.69 | 96.1£13.6
(13.60) (16.47) (9.93)
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<H 9> F2 371 =2 AL§I|&H2 O|YXt HI&(AHYE, FVC, 80% DIZN)
MORRIS(1227]3) CHOI(477] #) KNUDSON(317]3#)
Amn | FA4 | FVC | A [ 80% WW, | AR | FVC | dZAf &% "W, | FAx | FVC | dZAd | 800 W,
+(8) (Liter) H1% n(%) ('g) (Liter) 1% n(%) +('g) (Liter) H]% n(%)
194 84 2 21
_] 345 3.26x0.46 | 88.3£11.9 35 3.30+0.40 | 92.3+9.8 93 3.11+0.41 | 87.4£10.5
ol st (24.3) (5.7) (22.6)
} 2,057 136 472
207294 8,856 3.31+0.44 | 87.3£10.3 948 3.34+0.42 | 90.1£10.0 2,317 3.25+0.46 | 89.2+114
(23.2) (14.3) (20.4)
} 1,146 108 234
307394 8,085 3.28+0.45 | 90.7£10.6 839 3.29+0.46 | 90.9£104 1,948 3.28+0.47 | 93.5+£12.7
(14.2) (12.9) (12.0)
1,242 230 151
407494 11,931 3.11+0.44 | 93.8£11.5 1,659 3.10£0.42 | 91.3+11.0 2,349 3.12+0.46 | 98.2+124
(10.4) (13.9) (6.4)
N 1555 312 218
507594 13,126 | 2.87+0.41 | 94.0+12.4 1,796 2.87+0.45 | 90.1+12.1 2,386 2.88+0.44 | 98.3£13.5
(11.8) (17.4) (7.6)
- 313 65 48
607694 2,156 2.65+0.41 | 95.0£14.6 348 2.69+0.40 | 90.2£12.6 510 2.69+0.43 | 98.9£15.2
(14.5) (18.7) 9.4
T0A] 25 1 4
98 2.42+0.45 | 95.4£19.8 10 2.54+0.59 | 95.1£16.0 21 2.39£0.41 | 84.9+15.8
ol (25.5) (10.0) (19.0)
6,422 854 1,148
Total 44597 | 3.09+0.48 | 92.0£11.9 5,635 3.07+0.48 | 90.6£11.3 10,124 | 3.09£0.49 | 95.2+13.3
(14.4) (15.2) (11.3)




<H 10> oS4 Hgio] [ME Y2 HIH(EE, FVC)

=X
A7) % AE A=A
FVC MORRIS KNUDSON CHOI GLI 2012
Aedy) As 5 , . . - - -
(Liter) | =)o) | 80% mlwk, | alZxciu] | 80% wwk | =] | 80% wmlwk, | alZxoiu] | 80% wlwk | olZX|uiu] | 80% wgk,
% n(%) % n(%) % n(%) % n(%) % n(%)
_ 413 1,177 225 565 371
194 o] s} 4,044 4.63+0.62 98.7+16.2 85.5+9.8 97.1+11.0 90.5+9.8 94.1+10.7
(10.20) (29.10) (5.60) (14.00) (9.20)
_ 10,871 13,184 8,669 9,572 7,109
207294 95,497 477£0.62 91.6+10.1 90.4£9.9 93.2£10.3 92.4+10.0 94.2+10.3
(11.40) (13.80) (9.10) (10.00) (7.40)
~ 21,810 19,771 12,598 26,268 13,025
307394 193,013 4.65%0.62 92.0+104 92.4%10.2 95.7£10.9 91.0+10.3 95.0£10.4
(11.30) (10.20) (6.50) (13.60) (6.70)
_ 23,399 16,588 7,546 33,735 11,936
40749A 195,562 4.38+0.61 92.8+11.5 94.3£10.9 100.6+x12.4 89.9+10.7 96.6£11.2
(12.00) (8.50) (3.90) (17.30) (6.10)
_ 24,030 13,677 4457 37,206 9,293
507594 167,562 4.07+0.60 93.2+13.2 96.0£11.9 106.3+14.5 88.4+11.3 98.9+12.3
(14.34) (8.16) (2.66) (22.20) (5.55)
_ 7514 3,785 984 12,088 2,318
607694 42,709 3.77£0.59 93.3+15.2 97.2+13.1 112.2£17.3 86.6+£12.0 101.6+13.7
(17.59) (8.86) (2.30) (28.30) (5.43)
490 231 43 814 125
704 o] A+ 2,184 3.46+0.58 93.4+18.2 98.0+14.7 119.3+21.8 84.2+12.8 104.2+15.5
(22.44) (10.58) (1.99) (87.27) (5.72)
. 88,527 68,413 34,522 120,248 44177
A 700,571 4.39+0.68 92.6£11.8 093.8+11.2 100.4+13.9 90.0£10.9 96.7+11.5
(12.64) (9.77) (4.93) (17.16) (6.30)




20 SNV HBYUAL TH MEjZA Y EFS YO
==
<H 11> o= Biglo] [E MF2 B¥HHYE, FVC)
=X
A7) H AE A=A
FVC MORRIS KNUDSON CHOI GLI 2012
SER A8 & , . - . - -
(Liter) | =20 | 80% mlwk | alZxiu] | 80% wlwk | =Xy | 80% wmlwk, | al=xoiu] | 80% wlwk | olZX|uiu] | 80% wgk,
% n(%) % n(%) % n(%) % n(%) % n(%)
_ 109 216 84 112 86
194 o] &}k 504 3.24+0.45 88.6+11.4 81.5+9.7 90.3+10.8 87.2+99 89.9+10.8
(21.6) (42.9) (16.7) (22.2) 17.1)
- 3,028 3,907 1,525 2,468 2,289
207294 14,365 3.31£0.45 88.2£10.5 86.0£10.1 93.4£10.9 89.5+10.1 90.3£10.5
(21.1) (27.2) (10.6) (17.2) (15.9)
- 1,751 1,761 691 1,779 1,600
307394 13,148 3.29£0.45 91.5+11.1 91.5+10.8 979£11.5 91.1+10.6 92.0£10.8
(13.3) (13.4) (5.3) (13.5) (12.2)
_ 1,826 1,198 587 2,502 1,472
40749A 18,793 3.12+0.44 94.6+11.9 96.9+11.5 101.9+12.1 91.8+11.0 95.4+11.3
9.7 (6.4) (3.1) (13.3) (7.8)
_ 2,360 1,220 789 3,671 1,534
507594 21,063 2.88+0.42 94.7+12.8 98.8+12.5 102.0+129 90.1+11.5 96.8+12.2
(11.2) (5.8) (3.7) (17.4) (7.3)
_ 482 168 144 748 211
607694 3,503 2.67+0.42 95.4+14.8 102.2+14.1 103.4+14.2 89.6+12.4 100.3+13.7
(13.8) (4.8) (4.1) (21.4) (6.0)
33 11 11 44 12
704 o] 145 2.40+0.45 94.6+185 104.7+18.1 103.0+17.6 88.0£15.2 103.0+174
(22.8) (7.6) (7.6) (30.3) (8.3)
. 9,589 8,481 3,831 11,324 7,204
A 71,521 3.10+0.48 092.8+12.2 94.4+12.7 99.5+12.6 90.6+11.0 94.4+11.8
(13.41) (11.86) (5.36) (15.83) (10.07)




<H 12> o= Hoo| ME Y| HIHEY, FEV))
EPEEIT A=A
A4 FEV, MORRIS KNUDSON CHOI i GLI 2012

AR e . - 80% 0% - 80% 0% = - 80% 0% . 80% 0% o & 80% 0%

A I O e S S 2 O s O I 2w O O 20 I 1O I K B

W oo | e | T weo [ aeo | TP wee | onee | O wen | neo | W | oneo | neo

194 4044 3.98 96.9 361 60 89.9 641 101 97.2 245 42 89.5 674 103 919 507 71

o] &} ’ +0.52 *+13.6 (8.9) (1.48) +10.3 (15.85) | (250) | #11.2 (6.06) (1.04) +10.2 (16.67) (2.55) £106 | (1254) (1.76)
207294 95,497 3.99 92.3 10,616 1,543 945 7,717 1,109 92.6 10,443 1,562 90.6 13,311 1,956 915 11,712 1,735
+0.52 £10.6 (11.1) (1.62) | +£10.68 (8.08) (1.16) | +10.6 (10.94) (1.64) +10.1 (13.94) (2.05) +£10.3 | (12.26) (1.82)

307394 | 193013 3.78 92.0 24,462 | 3,856 96.3 12,344 1,844 93.8 19,061 2,952 88.8 35,284 5,683 915 24,397 3,667
’ +0.50 £11.1 (12.7) (2.00) £11.0 (6.40) 0.96) | #11.1 (9.88) (1.53) +10.1 (18.28) (2.94) +104 | (12.64) (1.90)

407494 | 195,562 3.47 92.6 27,869 | 5578 98.5 11,276 2,196 97.0 15,550 2,941 879 43,030 8,744 925 24,351 4,618
’ +0.49 124 (14.3) (2.85) £12.0 (B.77) (1.12) | 126 (7.95) (1.50) +10.7 (22.00) (4.47) +11.3 | (1245) (2.36)

50594 | 167,562 3.13 93.3 27,556 | 7444 100.6 10,863 | 3,045 100.7 12,503 3,358 874 42,208 11,618 934 22,751 5,997
+0.48 £145 (16.5) (4.44) £13.8 (6.48) (1.82) | #1561 (7.46) (2.00) +12.0 | (25.19) (6.93) | £129 | (1358) | (3.58)

606941 42709 2.81 94.4 7,678 2,748 102.2 3,399 1,303 104.6 3,410 1,267 87.4 11,595 4,090 94.4 6,486 2,275
’ +0.49 £16.9 (18.0) (6.43) £16.1 (7.96) (3.05) | #184 (7.98) (2.97) +13.8 (27.15) (9.58) £14.8 | (15.19) (5.33)

70A 9184 2.50 96.8 410 171 104.8 208 85 109.9 188 71 88.8 596 264 95.4 363 163
o) ’ +0.48 +19.9 (18.8) (7.83) +19.0 (9.52) (3.89) | #23.4 (861) (3.25) +16.2 (27.29) (12.1) 171 | (16.62) (7.46)
A 200571 3.50 9.7 98,953 | 21,400 98.0 46,448 | 9,683 96.9 61,400 | 12,193 88.4 146,698 | 32,458 92.4 90,567 | 18,526
’ +0.60 *+12.8 (14.1) (3.05) *+12.6 (6.63) (1.38) | #13.6 (8.76) (1.74) +11.1 (20.9) (4.63) *+11.6 (12.9) (2.64)




26+ SAAYNT HYYAAL TY MEIZAL Y BE3 WO

= O L

<H 13> 0|4 #ylo| [E THFO| BBHOY, FEV,)

A% A o=
FEV MORRIS KNUDSON CHOI GLI 2012
Aay | Aw x| gz | 80| T | g |8 | 0% | B | % || 8% W6 | gy | 8% | 0%
R I I i B O e I I I B I IO O I
| n n(%) 1 n | n 1 n | n®% 1 n%) n(%) 1 n% | n®%)
194 504 2.87 88.9 86 26 88.8 93 27 89.1 86 24 88.3 99 29 89.9 79 22
o] &} +0.39 +10.4 (17.06) (5.16) +10.6 (18.45) | (6.36) | *10.6 (17.06) | (4.76) | *10.5 (19.64) | (5.75) +10.7 (15.67) | (4.37)

2.87 90.9 2,161 425 93.2 1,562 296 94.2 1,372 257 89.6 2,472 477 91.1 2,053 390

207294 14,365
] +0.39 111 | (15.04) | (296) | *11.1 | (10.87) | (2.06) | +11.2 (955) | (1.79) | 106 | (17.21) | (3.32) | +108 | (14.29) | (27D)

2.79 93.8 1,424 253 98.3 699 130 975 778 141 90.6 2,023 332 93.2 1,398 239(

307394 13,148
+0.38 +11.8 | (10.83) | (1.92) | +11.6 (56.32) | (099) | *115 (6.92) | (1.07) | £106 | (15.39) | (2.53) | +11.0 | (10.63) | 1.82)

2.56 96.4 1,786 370 103.6 590 132 99.7 926 205 90.7 2,885 560 96.2 1,444 301

407494 18,793
] +0.36 +13.3 (9.50) (1.97) | =*12.7 (314) | (0.70) | *12.1 (4.93) | (1.09) | £11.0 | (156.35) | (2.98) | +11.7 (7.68) | (1.60)

2.32 971 2,368 607 106.3 649 191 99.3 1,343 346 89.9 3,951 946 97.1 1,689 429

507594 21,063
] +0.34 149 | (11.24) | (283) | *14.1 (3.08) | (091) | %130 6.38) | (1.64) | £11.8 | (18.76) | (4.49) | +128 (8.02) | (204

6076941 3503 2.10 98.9 468 154 111.1 127 48 100.1 310 100 90.9 668 232 99.5 325 105
' +0.35 179 | (13.36) | (4.40) | +£17.2 (363) | (1.37) | %151 (885) | (285) | £13.7 | (19.07) | (6.62) | +14.9 (9.28) (3.0
70A 145 1.85 101.0 20 10 116.9 7 4 99.9 16 8 92.8 29 13 101.5 16 8
o] +0.37 1221 | (1379) | (6.90) | +216 (4.83) | (276) | +180 | (11.03) | (552) | +168 | (20.00) | (8.97) | +183 | (11.03) | (5.52)

257 9.1 8,313 1,845 101.6 3,727 828 98.0 4,831 1,081 90.2 12,127 | 2,589 95.0 7,004 1,494

A A 71,521
i +0.44 137 | (11.62) | ((258) | +14.0 (5.21) | (1.16) | *125 6.75) | 1.51) | £11.3 | (19.96) | (3.62) | *12.2 (9.79) | (2.09)
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AT F 27

Xl, o Joll A 1.42 L7pA] Ao ]7} ﬁ‘f"]ﬂ&’iﬂr

FEV2 &4l MORRIS# ol 9|3t o 5%]7F 7} vhekoem, CHOI
Ao ZFA7F 7H E=okrh A2 404 olstel A= GLI 2012, 50A]
o] Foll A= KNUDSON# 9] o] SA]7} sherow 304 o] el CHOI
of dlSA7F 7 =AT<E 14>,



28 EXAYRT HEFHA Y HEZAF 2 BFSF ot
<H 14> O|=A MEo| M= O|XX| B2tO| o
FVC FEV,
U
o] RRI KNUDS GLI W KNUDS GLI
S ON CHOI 2012 > ON CHOI 2012
20 | 5.27 512 5.02 4.85 4.32 4.33 4.35 4.27
30 | 5.02 4.82 4.98 4.82 4.00 4.03 4.23 412
40 | 4.77 453 491 4.64 3.68 3.74 4.05 3.88
4
1718 cm, | 50 | 4.52 4.23 4.84 4.41 3.36 3.45 3.83 3.61
735 kg
60 | 4.27 3.93 4.74 4.10 3.04 3.16 3.56 3.30
70 | 4.02 3.63 4.63 3.76 2.72 2.87 3.23 2.95
80 | 3.77 3.33 4.50 3.44 2.40 2.57 2.86 2.64
20 | 4.50 4.01 4.16 3.49 3.84 3.45 3.75 3.09
30 | 4.25 3.71 4.11 3.50 3.52 3.16 3.62 2.98
o1 4 40 | 4.00 3.41 4.05 3.39 3.20 2.86 3.45 2.80
o]
1586 cm, | 50 | 3.75 3.11 3.97 3.18 2.88 2.57 3.23 2.57
58.5 kg
60 | 3.50 2.82 3.88 2.92 2.56 2.28 2.95 2.32
70 | 3.25 2.52 3.77 2.63 2.24 1.99 2.63 2.05
80 | 3.00 2.22 3.64 2.34 1.92 1.70 2.26 1.79




Arl FAARRE F3 52 ®std mE 37
35 gelstdh. A 2z 71 HAA ALE T 52
o H&FAA AAE2AAEE 70%0]1 43 FVC 80%©
e Hols FEAE 82.3%Adl CHOIA o= WAst 4§ 78.3%71A
7438 ® KNUDSONA S &3l 895% %2 Z7Fekt}, =3k & A)
Ag BTGl FFEE AFES 11.8%°|u HEE ZEA
KNUDSON2 & H&3td 47%7A  #43st, CHOI
158% % Z7tete] d&2e wel dAdd Ao)lE Y F IS
st Y<E 16>[29 3]

Jz
o fo
X
ofo
ol
ol
g

<H 15> OGS4 Heio] [ME TP TPHI&Q Bg}

EERY
1%2% | FVC | 7184 - pt
MORRIS | KNUDSON | CHOI | GLI 2012
80% | 635578 o 654599 | 690775 | 604580 | 678956
7006 | 1% | (82.3%) T ®48%) | (895%) | (783%) | (87.9%)
oI’ | 80% | 91,337 | 3 72.316 36,140 | 122335 | 47,959

wwk | (11.8%) | k717 ef (9.4%) (4.7%) (15.8%) (6.2%)

0.000
80% 38,398 ) 40,599 42,964 35,940 41,755

7006 | o1 | (5.0%) | Al | (53%) | G6%) | 47%) | (54%)

RN 800 | 6779 &3 4578 2213 9,237 3422
wgk | 09%) | #7173l | (06%) | (03%) | (1.2%) (0.4%)

t x2-test
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K3
N
1>

W wE AR WS 20189 HEHAA FHAE F
I wd, dx 7 7)ol A ARE Tl 4
KNUDSON, CHOI, *=+ GLI 20124 o & A= w7
oAl Algt 7GR FHo] WAEE H= KNUDSON2A 9 7§
1,96271 o]l o CHOIY S 358137030tk A%k g7 4 ofolx Ao
7 WAYE 29+ KNUDSON2 57,1047, CHOIZ 4,76771 o]t}
A2 ool £ 7N E WA H = 49+ KNUDSON2 42
7, CHOIA 2594710]9lom &3 g7 gofol A s 7oz WA
¥+ 4 $E KNUDSON? 460671, CHOI? 13571 o] <& 16>,

&

ol

—

<H 16> O=2] g0 [ME HIIFOH TYX =2 B}
ol =2
. ol oaw | oam | e
128 | FVE% g 27 Wz | MORR | KNUD | - | GLI
IS SON 2012
80% 635,578 — A 3t
74 3 9,984 1,962 | 35813 | 3,142
70% o]’ | (82.3%) 3477

o] % 80% | 91,337 A 3

. — A4 | 28938 | 57,104 | 4,767 | 46,465
wRk | (11.8%) | 2717l

80% 38,398 o 4 — &3
~ 355 42 2,994 166

70% o] | (5.0%) | E71FeN | #r1Fol
NE | s 6T e ) | e | 1 | ass
mek | (09%) | 71 | #oel | 7 , :

A 41,830 | 63,714 | 43,309 | 53,291




Ea 7 A5

Ao dAEE

o135}t Cohen's

=]
F}5 A< E 19>0] uwlg} KNUDSONZ 7 GLI 20122]¢] 714 =
A& wglon KNUDSONA 3 CHOIA 9 dx]&o] 7H4 wotri<

17>.

AdHod A
KNUDSON?] 9]
GLI 201243} 30
ol F7te A

AA ol M=
]

<E 17> o=

194

20 of] A

=
T
A &2 HrobA

Hoto ME ™y
kappa-value(SE) & (95% CI)

o]} 1EolA MORRIS2 7}
Al &0l 03122 7HE ekt CHOIA 2 MORRIS?,
Az &o] 7Hd o olF

Ao 2 AL AT<E 18>,

uX&,

KNUDSON CHOI GLI 2012
0.774(0.001) 0.711(0.001) 0.858(0.001)
MORRIS

(0.77270.776) (0.70970.712) (0.85670.859)
0.563(0.001) 0.875(0.001)

KNUDSON - N N
(0.56170.566) (0.87370.876)
0.644(0.001)

CHOI - - N
(0.64170.646)

=)




<H 18> AJME o=4 B0 [ME THFY LXK &,

kappa-value(SE) & (95% CI)

AR of| 22 KNUDSON CHOI GLI 2012
0.312(0.013) 0.560(0.013) 0.426(0.014)
MORRIS N N -
(0.28770.337) (0.53570.585) (0.39970.453)
194 0.619(0.018) 0.799(0.015)
) KNUDSON - ~ ~
o] s} (0.58470.654) (0.77070.828
0.764(0.014)
CHOI - - N
(0.73770.791)
0.71(0.003) 0.748(0.003) 0.705(0.003)
MORRIS N N -
(0.70470.716) (0.74270.754) (0.69970.711)
20729 0.774(0.003) 0.849(0.003)
KNUDSON -
Al (0.76870.780) (0.84370.855)
0.811(0.003)
CHOI - - B
0.80570.817)
0.765(0.002) 0.816(0.002) 0.828(0.002)
MORRIS 5 N -
(0.7617769) (0.81270.820) (0.82470.832)
30739 0.654(0.003) 0.882(0.002)
KNUDSON - N -
Al (0.64870.660) (0.87870.836)
0.701(0.002)
CHOI - - N
(0.69770.705)
0.763(0.002) 0.707(0.002) 0.892(0.002)
MORRIS ~ ~ ~
(0.75970.767) (0.70370.711) (0.88870.896)
40749 0.510(0.002) 0.854(0.002)
KNUDSON - N ~
Al (0.50670.514) 0.85070.858)
0.623(0.002)
CHOI - -

(0.61970.627)




34 S4ABT HEYAA BY HEIRAL Y EFS Yo
A= o of| 22 KNUDSON CHOI GLI 2012
0.804(0.002) 0.650(0.002) 0.912(0.001)
MORRIS N N -
(0.80070.808) (0.646™0.654) (0.91070.914)
50759 0.490(0.002) 0.878(0.002)
KNUDSON - N ~
Al (0.48670.494) (0.87470.882)
0.585(0.002)
CHOI - - ~
(0.58170.589)
0.836(0.003) 0.632(0.003) 0.916(0.002)
MORRIS N N ~
(0.83070.842) (0.626™0.638) (0.91270.920)
60769 0.497(0.003) 0.913(0.002)
KNUDSON - N -
Al (0.49170.503) (0.90970.917)
0.565(0.003)
CHOI - - N
(0.5590.571)
0.837(0.011) 0.596(0.013) 0.910(0.008)
MORRIS N - -
(0.81570.859) (0.57170.621) (0.89470.926)
704 0.463(0.012) 0.924(0.008)
KNUDSON - N ~
o] (0.43970.487) (0.90870.940)
0.522(0.012)
CHOI - - ~
(0.49870.546)
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<H 19> Cohen’ s HIAI=(Landis et al., 1977)
K Strength of Agreement IA =
0.00 - 0.20 Slight OFZe] A A =
021 - 0.40 Fair o= AE AR
0.41 - 0.60 Moderate e dA =
0.61 - 0.80 Substantial B dA =
0.81 - 1.00 Almost Perfect b gk A A%

124 70%7 %, FVC 80%coldo = #H s7|dojz ERe 7299
el o2 Wstel] wE W32 golsgul. dx 72 7| #e

J
:l:ﬁ
i
fE
=
O
=
E’
wn
>
~|

A FA Aded WE FITE ?
KNUDSON®2], GLI 20124]-
M, CHOIA 2 ‘Mild7F &4
RTF<E 20>[2 7 4],

<H 20> N2 HIIFoH B oS40 [ME TTT &

71349 MORRIS | KNUDSON CHOI GLI 2012 | pt
Mild 22,710 30,619 28,592 16,316 23,218
1
(50.3%) (67.8%) (63.3%) (36.1%) (51.4%)
21,305 13,788 15,788 27,272 20,825
Moderate
(47.2%) (30.5%) (34.9%) (60.4%) (46.1%)
0.000
1,092 719 746 1,480 1,058
Severe
(2.4%) (1.6%) (1.7%) (3.3%) (2.3%)
70 51 51 109 76
Very severe
(0.2%) (0.19%6) (0.1%) (0.2%) (0.2%)

t x%-test
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3. F1x| ME{Y|E HIBAH ¥ HIX M 2F0 UE HILF

Abg

1) HuA Ag7F &4

MBFPAE P4 Az 3504 AUl 83744 AAE Adu
d, A4 A3 F Aol BEF e gHLA)S Adse FS
ZAFSFA TR 2017372018 A HEHFHAR o dEdE] AEE AEFH

ArNARA 9} EFARHATE DB A& ARE dASS EFdsich
FVCe FEV;2 22 A3 Jx gt AAre] A3gda A4
AS adste] 7HE 23S Adgdiordtlis ATS/ERSS #A1E w=
= 71HE FRJA7I ] 28.0%4 o] o E}E 713 #HAa FVC
A

Helr) el YekAE F9E 360%0 %w 21>,

APl A AEssel i A9 gl Aol e
A dugel Aol nsd, AEHE Tl AUsE P Al
&3 71 F ATS/ERSS AE mi 7]#e 646%9 W A%
Heprlsol ARSA g FuE AsE BAAE 131%2 2 A
1% wolth AFHY/E A FUE A Bl AE FVCTH
g2 ARA g Adse 297 UT%E P Bgn AR
7150] gl A7 368%ATH<E 21>,



38 EAAZRCH HBYAAL WY AME{ZA U BEZ3t o
<H 21> ZE1X| MEJ|IE ¥ HEZFIAIY 11X XIFMED|T
XIQ0IS0| ME HEI|Y ot AL
Axole Hu AEAE ]S
A
R 43 RE
ﬁ‘ﬂiﬂ—i‘—* z%% x—l% x%%
B Aaas | Adas | ARAs
N 5 e 7% 5
&7 9295 772,092 65 143565 160 628,527
63 142,666 42 73,361 21 69,305
ATS/ERS
(28.0%) | (185%) | (646%) | (51.1%) | (13.1%) | (11.0%)
e 65 309,590 6 98,859 59 280,731
(289%) | (401%) | (92%) | (201%) | (369%) | (44.7%)
S 16 52,041 4 47776 12 47,265
Y@ | 67%) | 62%) | (3.3%) (75%) | (75%)
D g 81 267795 13 36,569 68 231,226
O 360%) | (3479%) | (200%) | (255%) | (425%) | (36.8%)
t ATS/ERS, W%E5 859 405571559 slo|=g W AgHe nelstol

% 2 A9g
FEV,9 el
of wel &8

2] ER:

T T

Y 2 el AnAE

el 7

— T

FVC, FVC7} 714 & stue A3x =

=
EUS

7}
FVC+FEV,, FVCs}
Qe s)Eel gAY A

2] ER:

— T

o] o
BATE,
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2= w9t

M. A7 2t -39
Aejst=stel oi@ 242 2459
Fosts ALFPA JE A
ARG APAE WPOR EAE
23 ta gaaa, w4

A3t et S A
A A 165(73.7%)
74 o] A} 17(7.6%)
AR oA Aoz e 18(8.0%)
A A A Fe 24(10.7%)
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Within-manoeuvre criteria
Individual spirograms are “acceptable” if
They are free from artefacts [3]
Cough during the first second of exhalation
Glottis closure that influences the measurement
Early termination or cut-off
Effort that is not maximal throughout
Leak
Obstructed mouthpiece
They have good starts
Extrapolated volume <5% of FVC or 0.15 L, whichever is greater
They show satisfactory exhalation
Duration of =86 s (3 s for children) or a plateau in the volume-time curve or
If the subject cannot or should not continue to exhale
Between-manoeuvre criteria
After three acceptable spirograms have been obtained, apply the following
tests
The two largest values of FVC must be within 0.150 L of each other
The two largest values of FEV1 must be within 0.150 L of each other
If both of these criteria are met, the test session may be concluded
If both of these criteria are not met, continue testing until
Both of the criteria are met with analysis of additional acceptable spirograms
or
A total of eight tests have been performed (optional) or
The patient/subject cannot or should not continue
Save, as a minimum, the three satisfactory manoeuvres

FVC: forced vital capacity; FEV1: forced expiratory volume in one second.

[O8 5] HETFTHAIY XYl My e J1=(ATS/ERS, 2005)



= PEFLUN — Best1
|— Bast2 —— Best3
14 [— Bastd — Beslb
— Best 6 — BastV
— Bastl
12
10
=3
8 L
T L.
~ 6 &
2
2 4 Fis L
5 } —~5f
ol =
E a b
0 3
(=]
34
-2 4 -
2
-4
14
K
0
® o 1 2 3 4 5 6 7 8 3
Walunao 1Y “me (s)
Parameter ATS/ERS Best |Pred |9% Pred. |[Test5 [Test1l [Test4 |[TestB |Test2 |[Test3 |[Test6 |Test?7
Time (hh:mm:ss) N [10:43:29 [10:42:05 [10:43:06 [10:44:40 |10:42:26 [10:42:46 |10:43:49 |10:44:19
FVC (L) 5.78 470 (138 / [578 4.79 473 458 4.65 4.64 390 [4.12
FEVL (L) la70_ 3.30 |142 3.98 4.70 4.06 4.16 3.86 3.65 3.10 2.76°
FEVL/FVC 0.81 0.78 |104 0.69 0.98 0.86 0.91 0.83 0.79 0.79 0.67
FEF (L/s) [ 830 [113 6.77 9.34 5.1 7.59 4.45" 3.60° 5.23 2.82°
FEF25-75 (Lfs) 2.60 1 2.70 |100 2.69 745 4325 5597 387 0.82 269 243
FIVT (L} 3.88% | 4.20 |92 .12 = 0.04* = 0.01% - 3.88% -
|Quality Parameters A4~ |
TPEF (ms) N 193 184 209 156 165 1084 131 686
FET (5) 2.03 | 403 131 382 5.08 3.01 181 1.60 4.70
VExt (L) la.18./ 0.18 le3n  Joas 0.15 0.13 344% 009 036
VEXt/FVC 0.03/ 0.03 @g 005 | [0.03 003 \fo.74/  To.02 0.09 !
Uiser Acceptaniiity _- ! 7 J

[O8 6] FVC THE I Atz

F7EE717F AR A FVCE Adgr7tsnz o5 HF A
A Al skl A sk sh, HAlelA Aso s AdEE FVC 578
LS a2 wrgsislv. =9 FEV o HuAz Hded 470 L 94
&2 o] HH7]F(0.15 LyRE == FVCO 5% wwhg& whabA] Rahs
ejzel Astolal, FEV o] A@dde] #5015 o] Aotz i
A el M A el s ofof g



M. A7 A 43
[AFel 2] F7F2 7] €3 FVCe g7}
a3 &
16 L 15 m oz | HAMSEININSZO0H
B T . BSAN A e as IS 200
VEBLEDI|ISEM
_'T“__ oL
=10/ -
77777777777 Tevevrn 11 T N VT T
10 : 10,
L i L
[ T | J—-—
,f.- 7
% z B 12 80 9 r3 g 12 se0
ITEM wiT HEAS PRED PRED | TEW NI MEAS PRED SPRED
Fve L 6 81 4 72 123 1 Fve L B 36' 4 72 177 1
FEV1 @ [ 4 76 3. 68 132 6 FEVI 0 L 4 78 4 89 133 1
FEVS. O i 6 76 FEVE 0O L 7 46
FEV1/FVE % 81 63 75 26 108 9 FEVI/FVG T &7 18 76 26 760
MME s 6 09 3 73 136 5 MME F s 0 B6 3 73 23 1
PEF s 8 60 8 70 113 8 PEF s 10 01 B 70 1161
FEF256 Lis 8. 45 FEF28 s B 49
FEFBO Lis 6. 70 4 66 143 8 FEFBO Lis 2 B4 4 B6 54 B
FEF75 s 1,86 1 86 105 4 FEF78 s 114 1. 8B6 61. 3
FEF75—8%6 Lis 1 18 108 108 3 FEF78—BB L% 1. 23 1. 08 113 8
PEF TIME & g 07 PEF TIME 8 0. 0§
FET ] 7 08 ET 5 6 64
ExtrapV L 0. 18 ExtrapV L o 0%
ExtrapVh % 2. 75 ExtrapVh 3 1. 08
FIVC L &8 20 FIVGC L 6. 21
[O8 7] FvCe AOiB It At
7135718 1#stA &3 FVCe HuA= 836 LE Hdsyga,
— - = —Z
FVCe #HH7[2 128 (FEV/FVC)o]l Yolx ZAAE FHE=HA

Fgatgith A% adzE 4FYL wEen, TPz

AR Agador

woll &3 sl gelw Bl



44 SAAPNE HUZHA Y UEZAT Y EZsh ot

[Abell 3] =715 el S FVCe #A%7}

ACT1 ACT2 ACTS ACT4 ACTS ACTS ACTT ACT8
16:05-04 160508 160504 160504 160504 160504 160504 160504
02:27PM 02:27PM 02:28PM 02:26PM 02:29PM 02:29PM 02:29PM 02:29PM

[O8 8] FEV, DI % FVC WAt At

o220 27 -A 7+ (volume-time curve)oll A 1#]3Z7F 1% o] A
|



[AbE 4] =3l &3 FVCe #4937}

Pre-Bronch Post-Bronch
Actual Pred  %Pred Actual  %Pred  %Chng
- SPIROMETRY --= Pre-Bronch Pos
Actual Pred  %Pred Actual
FVC(L) 376 40 88 —— SPIROMETRY -
FEVI (L) 3.06 iR 92 FVC (L) 3.03 423 71
FEVI/FVC (%) 8l 78 104 FEVI(L) 302 iR 90
FEF 25-75% (Lisec) 3.00 3.08 97 :2/ ;;F:S/(“(/‘-L)‘w) glgf;b 3(7; }(z,;
FEF Max (Liscc) 0.2 83 12 FEF Fv’{ax‘(l:‘scc) 1049 87 124
Expiratory Time (sec) 4.87 Expiratory Time (sec) 691
Back Extrap Vol (L) 0.13 Back Extrap Vol (L) 0.15
EIVC (L) 245 Pre-Bronch ' Post-Bronch
PEF (L/min) 643.1 Actual Pred Y% Pred Actual %Pred %Ch
Time To FEFmax (sec) 0.063
| . . 3.10 423 73
‘ léi | 295 332 8%
i g@\ 9§ 78 121
| 4.52 3.08 146
({33468 9.71 813 i1
A 7.15
1 % B 0.13
«  Pred  —— Prel 0123 45 324
¢ AT 5825
Time To I'El'mu (sec) 0.069
~ YA e i |
L, “Hiey i | i
4
| 2
| .
| Z\12p45
| -6t
| '1%;
{ Pred —— Pr 8

U

S 9] =Yool 242t FVC WwATF It Al

9% aegxe] A= FVC 376 L8%), 128 81%=2 BAAadE
Holuh, 2 8% FVC 310 L(73%), 12& 95%°] Zis % ‘%}04 ‘C2
-Awe AR dAstch. 2y AdEE Ak wrgel o)
FVC7F #ag7bd 222 d4o] w7iek Aot 7[# = S8
% 919 3.03 L(71%)¢k wizet Aoy A=A wiee] 310 Le A
g3 Aoz FAHEY 303 LY B3loz FVCZF dA4aH7be 8=
of Adrpolm e Wl = 9= o] oyt



[AHEl 5] 27159 &% FVCY #AH7}

Pre-Bronch Post-Bronch
Actual Pred YaPred Actual YoPred %Chng
- SPIROMETRY -
FVC (L) 549 5.03 109
FEVI (L) 3.86 4.17 93
FEVI/FVC (%) 70 83 85
FEF 25% (L/sec) 6.40 7.90 81
FEF 75% (L/sec) 0.96 2,12 45
FEF 25-75% (L/sec) 2.56 4.39 58
FEF Max (L/sec) 9.67 9.54 101
FIVC (L) 4.71
FIF Max (L/sec) 7.87
Back Extrap Vol (L) 0.15
12 8
10}
H =
8 =
; 4
0
2|
4
6 2
B
-10
12
’ |.pm—p,ﬂ 4 0 1 2 3 4 5 8 7

[38 10] 21Tl 2B FVC WAFIL At




[At2l 6] @3 R FEV, 484 #

N

Best Data Ref Pre % Ref Trial1 Trial2 Tral3 Trial4
Spirometry
FvC Liters 455 406 89 3.85 413 432 4.0
FEV1 Liters 3.26 4.06 124 3.84 4.05 4.26 4,06
FEVIIFVC % 72 100 100 98 90 100
FEF25-75% Lisec 319 6.64 208 614 622 659 664
PEF L/sec 8.48 8.62 102 8.17 8.34 8.57 B.62
PEFT Sec 0.09 0.11 0.10 0.12 0.09
FET100% Sec 7.21 1.41 7.568 7.22 7.21
FIVC Liters 4,55 4,01 88 0.40 4.12 415 4.01
Vol Extrap Liters 0.09 0.21 0.09 0.18 0.09
FVL ECode 000000 111 000 000 000
Flow Flow Flow Flow
16 16 16 16
12 12 12 "

8t
: 4 [\
0 0 - 04
T~ T~ -
-8 -8 -8

42 12 -12 -12
2 %l s 8 2 0p2 rifa® 8 2 052 rfhis® 8 = 0

o b o b
o

Yl
)

s

pre T a® B

[O8 11] 2YOF QI FVC TE EJI H FEV, YUY = Al

Hgor FVCZE Aotsl SAHA X3oem 3 7 Aeol& Hld
=

#£(4.06 L)°] Afo]7t
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[AH&l 8] 27 T &3

e

HA

‘Best data’= A El® 1>
i :lﬂ{,_ﬁgi FEV]O]

2| a1
o

. Flow
Best Data Ref Pre %Ref g
Spirometry
FVC Liters 3.94 2.58 66 6
FEV1 © Liters 295 123 42
FEVIIFVC % 74 48 4
FEF25-75% Lisec 3.15 0.45 14
PEF Lisec 748 482 64 2
PEFT Sec 0.11
FET100% Sec 7.08 0
FIVC Liters 3.94 2.31 59
Vol Extrap Liters 0.04 -2
FVL ECode 000000
-4
-6
10 V!)Iurrz\e L
All Trials Pre Trial1 Trial2 Trial3 Trial4 Trial5 Trial6 Trial7 Trial 8
Spirometry
FVC Liters 341 284 258 231 255 210 144 3.08
FEV1 Liters 253 249 123 184 253 194 132 289
FEVAIFVC % 74 85 48 80 99 92 91 94
FEF25-75% L/sec 206 247 045 175 432 274 188 351
PEF Lisec 451 309 482 326 560 429 335 4.8
PEFT Sec 014 025 011 016 017 012 009 0.18
FET100% Sec 814 766 7.08 7.00 693 714 725 684
FIVC Liters 324 279 231 224 258 306 198 266
Vol Extrap  Liters 000 020 004 006 000 005 003 008
FVL ECode _000 _100 _0DO0 _DOO _000 _000 _0OD _0O00
[O& 13] I T STLINUR AP REEVE FEV,

2¢l 341 L(Trial 1)3 &

4 %3]

JlN' [

454
2ol &

1% 9]

W Aol &go] EIFe AR

HHTIE A 27

EEE

i =
g Amoln, FVC 258 L+
B

EED

LA}



50 ELAYRT HEFTHA WY HE|ZA D BZo) &oF
[AHEl 9] AL F
ITEM UNIT MEAS PRED %PRED
FVC L 3. 46 4. 41 78. B
FEV1. O L 3. 46 3. 67 96. 9
FEV6. O L 3. 46 4. 32 80. 1
FEV1/FVC % 100 00 82 06 1219
S A & RS
FEF2b L/s 6. 06
FEFBO L/s 6. 59 s Pred.curve —
FEF76 L/s 6. B1
FEF76—86 L/s 4. 81 .
PEF TIME 8 0. 26 6 -~ X
FET s 0. B3 =
ExtrapV L 0. 17 / \
ExtrapV% % 4. 91 /'\ \
FIVC L @ 2.‘_3 3 \
\\.
-2
BSAM A Zawa eoismo (VG k
DESH 8717 sT ol (FEVIIFVC_‘S "
\ |
ma -
[O8 14] MMF0| 2P SXETE ZHAL AL
AXE W2 B3 37|85k FVCe FIVC Z37F Hulbd 2z ot}
FVC 423 1.(95.9%), FEV; 346 1.(96.9%), 1x&(81.8%)=2 & =AA}
Aol Ag 7|2 AT R EHE AAE
F -84 A (flow-volume curve)olA] x&F & 7|2, oldlE 57|
2 QAsnE AME ve F3 Erlsor 35 Fust /S8,
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<H 24> 2014%1~2018% 54 i MAFTZ AL =X 1y
=X
A 2 A k5 o
194 ©]3}h 0 0 0
207294 9,145 7,986 1,159
307394 60,054 58,150 1,904
407494 72,335 68,304 4,031
50594 61,944 56,096 5,848
60694 9,734 8,952 782
707794 423 399 24
804 o] A 5 5 0
1 A 213,640 199,892 13,748
<H 25> 2014%1~2018% 541 i NEAFTI Al =X E8,
ZoigyE guy EY
w
B gga | M| A e I
T < 4 i 4 =< t
|8} b
A= | 55170 | 62572 | 82,150 13034 241 473
445 47.7 43.6 480 36.4 36.6
o] 0.000 0.000
+10.2 +8.8 +3.6 +0.8 +10.0 +95
1714 1714 172.1 157.6 160.0 160.7
7 0.000 0.000
+6.3 +6.0 +6.1 +55 +56 +55
73.1 73.4 73.4 58.2 59.4 60.0
2537 0.000 0.000
+11.3 +10.4 +12.0 +9.2 +10.3 +12.6

* One-way ANOVA




# FVCS} FEV o W8E <i 26>e] AAshglo.
Th 4TS FAs

<H 26> 201441~20184 541 A= NHAFIAl =X AT E
FVC, FEV, B2}

AAEE | AAFAE | A (n=213,640) W (n=199,892) o] (n=13,748)
2014 4.35+0.73 4.44+0.66 3.08+0.46
20154 4.32£0.73 4.41+0.66 3.05+0.46
201641 4.28+0.72 4.36£0.65 3.04+0.46
FVC
2017 4.27+0.72 4.36+0.65 3.04+0.47
20184 4.27+0.72 4.35+0.66 3.03+0.46
pt 0.000 0.000 0.000
2014 3.561£0.62 3.568+0.57 2.56+0.41
2015¥ 3.47+0.61 3.54+0.57 2.53+0.41
20164 3.42+0.61 3.49+0.56 2.51+0.41
FEV,
20174 3.40+0.60 3.46+0.56 2.49+0.42
2018 3.38+0.60 3.44+0.57 2.48+0.41
pt 0.000 0.000 0.000

t x’~test for trend



=
ks o]
HE | AR | @A | pt | WIEA | AR | @AED | ot
b5 | 55,170 | 62,572 82,150 12,822 241 473
4.41 4.40 4.48 3.06 3.23 3.31
2014 0.000 0.000
+0.77 +0.66 +0.65 +0.46 041 +0.46
4.39 4.37 4.44+ 3.04 3.21 3.27
20154 0.000 0.000
+0.67 +0.66 0.65 +0.45 +0.45 +0.47
4.35 4.33 4.40 3.03 3.23 3.28
20164 0.000 0.000
+0.67 10.65 10.64 +0.46 +0.46 +0.46
4.34 4.32 4.39 3.02 3.27 3.29
2017 0.000 0.000
+0.67 10.65 +0.65 +0.46 +0.47 +0.47
4.33 4.32 4.39 3.02 3.23 3.27
20184 0.000 0.000
+0.67 +0.65 +0.65 +0.46 +0.46 +0.46
p¥ 0.000 0.000 0.000 0.000 0.479 0.257

* One-way ANOVA
¥ x’~test for trend



<H 28> 2014:~2018H 54
A3 E FEV Y Bg

o1
—_—=

HEFTEA =EXI2 &,

1 o
MED | AEY | AAFDA | pr | nEA | AFA | AAED | pt
A8 4| 55170 | 62572 | 82,150 12,822 | 241 473
360 | 352 3.60 254 | 272 2.80
20144 0.000 0.000
+059 | +057 | +057 £040 | +038 | +0.42
357 | 348 3.56 252 | 260 2.75
201541 0.000 0.000
+059 | +057 | +057 £040 | 040 | +0.43
352 | 344 351 250 | 271 2.75
2016\ 0.000 0.000
+057 | +056 | +056 £041 | +041 | 041
349 | 341 3.48 248 | 273 2.75
2017 0.000 0.000
+058 | 056 | +056 £041 | 043 | +0.43
347 | 338 3.46 246 | 260 2.72
2018 0.000 0.000
+057 | 4056 | +056 £041 | +042 | +0.42
pk | 0000 | 0000 | 0.000 0.000 | 0952 | 0.013

* One-way ANOVA
¥ x’-test for trend



20141172018 517k FVCe FEV,9 A3t #A4&S 5d74d 2 o
B2 gelste] <FE 20> AAEIT &
Aol FHE wrgstdth FAasSs dedd
sdom (200294], FVC, #AEd 2 dAA4&d
FVC, ¥5<, dAFHA, dA5d) 258 ALsta FAHZ oA
dE TAAES Fd 5 Ak A AEgel ZA FVCE Az 21

7t

mL, FEV;& <

FVC FEV1
A= vl & HAEA | FAEFA ] < HAFA | dAFA

207294 -0.001 -0.007% -0.012% -0.025 -0.034 -0.039
3073941 -0.018 -0.021 -0.019 -0.033 -0.036 -0.035
407494 -0.021 -0.024 -0.023 -0.031 -0.035 -0.036
5075941 -0.023 -0.026 -0.025 -0.031 -0.035 -0.039
6076941 -0.023 -0.028 -0.026 -0.031 -0.037 -0.041
704 ol | -0.023% -0.023% -0.028% -0.035 -0.028 -0.047
Hat -0.019 -0.024 -0.021 -0.031 -0.035 -0.037

A A g =t -0.021 -0.034




3) AA7|E e o)A HA

FVC 80%m] g, 128 70% v|gke]

e A5 oA 5

7.7711.8%, #HH 371l 3.975.8%,

2o B

=

o 7)ol WA A= 20143 12.0%904 20183 185% =

Fs A< 30>

<H 30> ABIIEE H

89 wIIPo By Ha,
O PRI (TH 213,640F0) CH2t HIQ)

2t 27|y

Ak 277l

A 275

=3 7)Aol

2717l 3 : F\;i:f()% 128 70%m] &1;‘;(5% 8(7);/00/0131]];%&
2014\ | 25,557(12.0%) 16,497(7.7%) 8,298(3.9%) 762(0.4%)
2015\ | 26,691(12.5%) 17,059(8.0%) 8,711(4.1%) 921(0.4%)
20163 | 29,213(13.7%) 18,647(8.7%) 9,511(4.5%) 1,055(0.5%)
20173 | 30,985(14.5%) 18,797(8.8%) 11,019(5.2%) 1,169(0.5%)
20183 | 39,420(18.5%) 25,155(11.8%) 12,322(5.8%) 1,943(0.9%)
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2014172018 54 A% FHAAR F 2018d AmAA U #HL ut
2 819 & Ast 2135599l s HEHFHAY 37|l wpE
54 BA A BEE At 2135594 F 176,112 0] 7
7 &

%
5
el ARFEErE 28 fle SEAHA)ER R EAL 37,447
ZAHC) WA F2AAHD) = A H A
HSFHAE AR = A S, EF SR ERdE
A7 S2AHA)E BAFE Aol 531170 FRAHATU<E 31>,

<E 31> MFFAMY 2IIPOI| M2 TZI|H BF ZAH2018L)

A C1 C2 D1 D2 A
3% 170,801 136 2,952 27 246 | 174,162
A 7)ol
3,584 693 20,725 9 129 25,140
: FVC 80% w5t
A4 7] 4o
1,634 673 9,739 23 248 12,317

D 1xE 70% wwt

=5 2l

: FVC 80% w| Rk 93 141 1,502 8 196 1,940
& 12§ 70% W] vt
A 176,112 1,643 34,918 67 819 | 213,559
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Al #7]

AZF 100 mLo]<]

[ I

TC =

£3

]
A

Pl Ao

=z O
T =

A] 2L 7]

3 32>¢F <3 33> A

st o <

=S

v &

-
) .

R AR A

oo
FVCst FEV 9] #4&% 71&S A3 50 mLo]do=

g
,.__AO
B

0

Wl

o] 40748%
ZF 100 mL o]de = AAer A-9-ql 32738%, A 200 mLe]de = A

29l
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s
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15723%



60 EAAZRCH MY TY AE{ZA Y HEE5 4ot
<H 32> Q7ZF ZAT0 [ME Y EXE(FVC)
14-184
14-154 15-164 16-174d 17-184 -
(5 % 3F)
- 93.246 89.651 100,024 101,456 80,612
° (43.6%) (42.0%) (46.8%) (47.5%) (37.7%)
50 mL 923,306 93,839 94,834 24735 63,662
v gk (10.9%) (11.29%) (11.6%) (11.6%) (29.8%)
50100 17.463 18,156 18,350 18.495 41516
mlL ] (8.29) (8.5%) (8.6%) (8.7%) (19.4%)
2 | 1007150 16,845 17.838 17111 17.264 17.110
2 | mLwwr (7.9%) (8.3%) (8.0%) (8.19%) (8.0%)
150200 13271 13.816 12,835 12,943 6.350
mlL ] (6.29%) (6.5%) (6.0%) (6.1%) (3.0%)
200 mL 49,509 50,340 40,486 38,747 4,390
o] 4 (23.29) (23.6%) (19.0%) (18.1%) (2.1%)
213,640
Total
100.0%
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<HE 33> QiZt

APl ME >

o181 22X (FEV,)

100.0%

14-183
14-159 15-16\d 16-174 17-18\d B
(59 )
o 85.890 80,734 894.83 92,420 55497
° (40.29) (37.8%) (41.9%) (43.3%) (26.0%)
50 mL 27615 28,624 29.805 29.937 7852
v gk (12.9%) (13.4%) (14.0%) (14.0%) (36.8%)
507100 21,164 21,940 22,378 22,263 54.144
ml 7] 2 (9.9%) (10.3%) (105%) (10.4%) (25.3%)
7 | 1007150 929,443 923,407 92,439 22,387 17,408
| mLylw | (105%) (11.0%) (105%) (10.5%) (8.1%)
1507200 14,910 15513 14276 13,843 5,209
mlL ] 2 (7.0%) (7.3%) (6.7%) (6.5%) (2.4%)
200 mL 41618 43422 35.259 32,790 2,856
o] A} (19.5%) (20.3%) (16.5%) (15.3%) (1.3%)
213,640
Total




62 EAMZZICH HEZAL T AE{ZAF U HEZ3 4ot

FVCe FEViol tlel A% o= 100 mL o9 #HEHFHg4E Hol:=
A5 Folsle] <F 34>9F <3FE 35> Z+zF A A E
FVCY 7% 14-158 #HArell A 100 mLold %
g oollemn o]F 67,143W o] TEF7IAl AHA)L
W 20169 #HAZHAANAE 100 mL o)A #AS ®el
185317 ol oem o]F 145297 (78.4%)°] ARAAHL Wt A
A7 100 mL ©o]Ae] #AS Bl TEAE 2837HoldaL o] F 2,088
(73.6%)°] AZAS wekom 4d A% A7F 100 mL ©]
ol ZEAE 2929 ol o] F 184 (63.0%)°0] ATAHS Wk}
FEVH 4% 14-1593 7 Aboll A 100 mLol A 4w Aolxe= 78971
olom o]F 66,4038 EEF7IA AF (AR A HATH 78971
%‘ % 201613 HEFHAE 100 mL ol #HAE HQ &
18207 olAow o]F 14,224“1(78 1%)o] AAHS ¥
S

32
x B

r
o:

}\ .
FVCe FEV 9] #adie A}o}ﬂl w2 A ‘11 2% A&o R
100 mL o]’ FHa® T=AE FVCE 7% 54% 87%, FEV©] 7%
5.6%8.5% ©] ATt



I, @72 AL 63
<H 34> FVCQ Q1Zt 100 mLO|¥2| =24 Tt &HOIE 22X}
T XEJA BEALE HPHE £

14-154 15-164 16-174 17-184
67.143/79625 | 14529/18531 | 2.083/2,837 184/292
SPARSES S
CICRUCE U - 67.590/81.994 | 12537/15955 | 1.264/1.875
/100 mL ol
Gz 7z & - - 58061/70.432 | 8.446/11587
- - - 53,328/68 954
<H 35> FEV19] Q1ZF 100 mLO|yCl QixZiATl &HQIE 2ZX}
T XEJA BEA)LE HPE £
14-154 15-164 16-174 17-184
66.403/78971 | 14.224/18207 | 2.123/2.875 199/317
SPAR o
A - 67.824/82.342 | 12.899/16477 | 1.400/2,012
/100 mL ol
- - 50.213/71.974 | 8673/11.907

2~ >~
dE A

53,525/69,020




MW, SSAZEE HETHA 1} iAo EFsP} Testo
TEAAGR G AFA = HdFdARe] Aol tiE ‘thEA <l
N A ARG BE57129 Aot AL, okl @ 1w A5
NFEQ ook A9t @7 [19 1519 4 sEEE AAda Atk
128 10%E 7lco=2 G4 (70% o’ o] (70% wivho=z -3t
5 FVCY oASA thH] %5 &<lste] 80% oldol™ #H $h7] ol =
80% wl¥rold & miz d4 @v|Felw Adelnd YL 554
ARG FAE Ak ow [29 16147 s FRse P
AbgEkaL Qo
FEV,/FVC
2 70% < 70%
FVC(% Pred) FVC(% Pred)
= 80 : Normal 2 80% < 80%
60-79 : Mild restrictive
1-59 : Moderate resftrictive )
. FEV,(% Pred) Combined or Pure
< 50 : severe restrictive 1 obstructive
= 80 : Mild obstructive
51-79 : Moderate obstructive
31-50 : Severe obstructive
< 30 : Very severe obstructive
[ 15] NEFTZ A O (SE2XAHPTIE HEIX|E, 2018)



V. HAH - 65

[INTERPRETATION]

I TEM EVALUATION (@)
Diagnosis : Normal
Stage P ———
FEV1/FVC o i
Restrictive Norma‘
10 ‘
Mi xed . . Obstructive
0—._— ” 80 IbO %FVC

[O8 16] QT2 EFHZTHIHOM AHEO=
HEFTHAL 0y J|E

KOSHA GUIDE(H-129-2014, #H<&=FAAF 2 Ao sk %] 3)ol A
= 371715 el F¥ dAdvlEs (1™ 1713 Zo] AAlstar o
FVC 80% %+ 12§ 70%°] 7]l ofd Aol of#f &A= (Lower
Limit of Normal, LLN)E &<lst™, Ag 37| efolA= =g
(FVC)e] obd ZF#H & (Total Lung Capacity, TLC)S &9l == 3}
a9l
A T 1xp A B FAALE AA S oF s
B3 36> AZF 707909 Wl FEATE A AL

J[m
E\
m
o
R
e
o =
03
Ho
ol
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14, E717|s #ole 7

14.1 Hihd 871715 Zol
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(1) 224 B Al 1280 A4l o) B ulukel s,
@ =4 gl ookt 1299 sk of Hokel 1245 A4k e,
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ot

w BaMeA = @A 2 d4x0dE Al 2F7A9] 7154 ol
detr] fe AAlshs dAdFHAe] A REsE A @A &
e AR feuet A3l ddo] A VEs AlAskaat
=

Yes No
FEV,/FVC>70% (0.7)*

v v
FVC>80% FVC>80%
YesA/ \No Yes/ N&
3 Al et §Ul’é“)H H| 44 27| ZoH =5t 37| &ol
T EEE
: i HH| 44 27| ZoK
v E —
_ P I
ile =7 LT :
v4-~ \ 4
] TLC &3
7|3'£ | ZHEH| 2 A
dgI|=

AFVC212% 12| 1 200 mL
E=
AFEV,>12% 12| 1 200 mL

33%05 Ho M= 075 osﬂ&; ASET LS
AFVC: FVC #1312, AFEV,: FEV, 5}%

[O8 18] HHTHA Oi2] TET (2016 HI2I5BAXIE, OigHa

X TEI|%R)

1 OH
=



V. A - 71

=M, &t of|S4le MEi0] ZE5tCt.
2017372018 A=Y As5E AES Ay A S+ G7#%
ANA HEFAA] ALEEa &
FHAT<E 4>, MORRISA ©] 50.2% % 7} kil Forche A& 170
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<Abstract>

Status of spirometry assessment at special health
examination and standardization plan

Objectives: This study aims to explore the application status of factors that
may affect spirometry results (reference equation criteria, best value
selection criteria, interpretation criteria) and to suggest a plan for
standardization in order to ensure credibility of spirometry.

Methods: Best value selection criteria to be used for the use status and
assessment of reference equation by each examination institutions was
identified using the 2018 special health examination spirometry results.
Change in assessment results according to the change in reference equation
and erroneous cases of best value selection were identified. Furthermore, the
spirometry results of patients who underwent the test yearly between 2014
and 2018 were also examined in order to compare the results between
comparative assessment based on previous year’ s spirometry results and
fixed criteria that are being used currently. Lastly, the above results were
combined to suggest a recommendation criteria for the standardization of
spirometry assessment.

Results: Around 80% of target institutions used reference equation criteria
that are not suitable for Korean workers, and there was a discrepancy in
the assessment ratio for normal/abnormal result based on reference equation
criteria.

The criteria for selection of results to be used for assessment differed
between institutions. Only 28% of the target institutions followed
internationally —accepted guideline proposed by American  Thoracic
Society/European Respiratory Society (ATS/ERS). The 36% of the target
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institutions selected results based on criteria without justification, and another
36% selected without no criteria at all.

The criteria for selecting subjects to be observed or suspected to have a
disease are forced vital capacity(FVC) 80%, forced expiratory volume in 1
second/forced vital capacity(FEV1/FVC) 70% in most centers. However, the
reference equation that serves as reference for the calculation of 80% or
70% ratio differed between institutions. Furthermore, though follow-up is
necessary in cases of showing a decreased function greater than predicted
decrease due to aging even if the spirometry results were within normal
limits, there were no criteria for such practice. Upon examination of subjects
who underwent yearly spirometry between 2014 and 2018, 8.5-8.7% of the
subjects showed greater than 100 mL decrease yearly of FVC or FEV1 over
two consecutive years.

Conclusions: The reference equation for spirometry as well as the criteria
used for the selection of results to be used for the final assessment differed
between special health examination centers. This implies that spirometry
results can vary based on the health examination center selected by the
patient. In order for prevention of work-related respiratory disease and
diagnosis of respiratory diseases based on clear and reasonable standards, the
standardization of assessment criteria is crucial. We here suggest “GLI
2012° as the reference equation. For the selection of best value, we
suggest to choose the value that considers the acceptability and
reproducibility of the graph, as per ATS/ERS recommendation. For the
selection of subjects to be observed, we suggest to apply the current fixed
criteria as well as the comparative criteria concomitantly and to include the
cases that decrease 100 mL or more per year in FVC or FEV; for 2
consecutive years as comparative criteria.

Key Words: special health examination, spirometry, reference equation, best
value selection
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