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Abstract
Background: The lung capacity prediction formula in
Korea is an important judgment standard. Since there
is no appropriate lung capacity prediction formula,
various prediction formulas are used for foreigners
such as Northeast Asians. The purpose of this study
is to develop a lung capacity prediction equation by
selecting data and setting the selection criteria for

subjects

standards through strict quality control, and to propose

normal in accordance with international
a new prediction model.

Design: Preliminary feasibility study

Methods: A total of 857 people who met the criteria
for normal people were finally collected. The tester used
for the lung capacity test was the V-Max Encore 22
(Carefusion, California, USA), which is a lung capacity
tester proposed by the Korean Society of Tuberculosis
and Respiratory Medicine and satisfies accuracy and
precision. Among the indicators measured using spi-
rometry, forced vital capacity (FVC), forced expiratory
volume in 1 second (FEV;), forced expiratory volume
ratio in 1 second (FEV,/FVC), forced mid-expiratory
flow (Forced expiratory flow 25-75%, FEF25-75%) and
peak expiratory flow (PEF) values were collected.
Results: This study confirmed a significant correlation
between age, height, weight, and pulmonary function
indicators. Additionally, it found a correlation between

© 2024 by the Korean Physical Therapy Science

body mass index, which considers the diversity of phys-
ical conditions, and pulmonary function indicators.
Graphs depicting age-specific pulmonary function in-
dicators by gender, presented as generalized additive
model results from collected data, showed a pattern
where both FVC and FEV1 increased until the mid-20s
and then gradually decreased with aging. FEV1% and
PEF exhibited a continuous decrease with aging.
Conclusion: This study confirms that there is a sig-
nificant correlation between weight and pulmonary func-
tion in the prediction formula for lung capacity.
Additionally, it verifies the correlation between body
mass index, which considers the diversity of physical
conditions, and pulmonary function. The study suggests
that the predicted values are relatively low due to factors
such as aging and environmental influences like
COVID-19. This preliminary study holds clinical sig-
nificance for improving the diagnostic accuracy of respi-
ratory symptoms in the elderly.

Key words: Spirometry, Predictive Value of Tests,
Lung Volume Measurements
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I. A4 &
ABF G TG 5] A B9 B I R4 BAS welstel ek AAR A9 7159
g AW ARE B4 7 EAQ GAPPHoItHRan 5 2011). S FAF AZkO] B, At
o] 1]

2 dstel F2MANAE ART 5 e Pl Ak ABF WA A £F7] 4B A9
% F olF % 53705 B2 S8l AHBEn, $eq 9 SRR Q% 9 /1S Bkt
918 8 28 ZAbE o] thiSaputra 5, 2023). WG AL AL A S BlolElst 5 g ]
3 |l ek, WHF IS4 e WBY A} AT B T JIFoR AN SukE B
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84S FF3IaL I tH(Culver &, 2017; 0] A4, 2022).
= 2] o 7ol s Bsla, A H 3w d520] glo] FEobalolel
T YEdE o R ek et o 52 ‘% ARESERL Tk Ilol A AREE = 9S4 Morris 5(1971), Choi
5(2005), Quanjer 5(2012)0] AF&3E A=A Abg-ata Q. H7)s HAIZE R SAAE 0 Morris 5
(1971)2 F2 @o| ARg3tch(std s 2l 557]813], 2016). 7l Q7G-S O o H & HANE shaL o]
£ F7kstaat & wol Sy GRS o ® e HE8%F 5245 AbEehe slo] 7R miE A g Aojtt
ololl Choi 5-(2005)°1 2J&f &t © 2 H&ZF o F2o] At 18 oF 208 $HH Q17 A
Fae] ¥ig) o]= Ik AlAx7e] Wiglel vlEo] ARE 1E FxT7) obd FE 20~30thE o]do] FA KTt
oF 5ujj oo IF-EAE VFo®E Bl AlghAQl Hol Q)
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AstA 24 71%S Holek wkdabr] flate] 20200 197E 221 79704 DA CcoghE dellA] #7]5 7 AL
= AR A9 2041 o] ARl W T 8l Vel AEt HlolHE AEskith

A7 AL AR AL S&s A HAE Seke] SE7]ol Ui 17dolR-E Eelsgln
olF Ao £XE Fell AVIF, WA, A, 71, A8, AR5 Al A5 gl ke g ol
< VB2 ool =3t 8l COIVD-19, H% #7] & FAZF71d8 3 {5 Y ka8 o5 ol
W= A 7RI AdEin et 2 el IS v ¢ Sl 257 AeE 170 ool AL
M 719} 54, W9 S 571 Aol Sl AL 357] W V1WA Al okeE 589 AL 3T
A T gl Q= A A FAFA AL AR Fre] 0] s A AL A (body mass
index, BMI) 35 ©]7dR1z}, At 2= #) &l skl th

& AALe] A AFE v SAEAE A7) fste] A7) AR elA 2SR A4 159 ) 6d
28] I AE HAARE AT SlE® ARl AREE HAP = U A W 5578 oA Al_kgE
&l £ 753l V-Max Encore 22(Carefusion, California, USA, 2013)S AF&-3}51S
el wet HJAHE Al 88 tHKreider -5, 2007)
s L AR & BAste] akEE gho] 291~3.09 L o|uje] Ho=2 SHES
Sk %QEE =Rk Jﬂ%‘%k AALe] F2 3 el thste] Aretar, AlHS Hof iR F26] olals
T2 ik AAF iR gAtel] ok Aol AAE SFOoR welA| e skal, H& ok FE Ag A
oM mol= FHOoRE ITE W HAFE AASIITE mEA 5714 HAT 6x ol EojUlEE SHsn
vlo] A& 7= FE| 9} vh-Av| A (Fol) HE= JiIntl wA|sko] ARg-SFelTh
n) o FH-EEs oA AAISE H D AAF Ay Aol wet A gl sl HANE 3 o] AAlstkar, A
At zko]7F 200mL W FFO.2 AEA = A T 7P S AAMES A P(best value selecti on method)3F3i T
H&g AAE Fote] 54 A% T w84 H & (forcedvital capacity, FVC), 177t =84 & 7]%(Forced
Expiratory Volume, FEV1), 1237t =84 d=0]|(FEVI/FVC), 183 HU S 7] f-%5(Peak expiratory flow, PEF)%k
of dist A5E AT

FAEA]2 R package®] version 4.3.2(R 4.3.2)& ARSI HEeF HAA| mel MG ARaAE Thetst
o] Fx9] EAY A5H 9 WS AES T IS At felsh v
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A3 A FHF A B (stepwise backward selection) S A -85k HEFRH O 7 MElstal, o] 1079 BF
T A&eith 1 Byl AlCgte] 7HE W BEE HTA52 RPE AAsrelon, A o523l
E3tE = SRS FUa] fste] 72 AdelA dEE AS5AAEE SEEATh
I 2 =
1. A7toiakRte| B £4
Ao FHE AL 5L HE85 A2 R oS QA o), 7], FFAet A-FAFE 18t
o i‘oﬂ‘?ii Axpz AA ST dHE BEE G o BT 60-694toll A =R E dolElrt g weke
2~ 0

o T3 70-79A41<, 50-59A41| JolE17F P H ek A gl A2 e %j“é of| A= 90tl o] A3
8), 30~39A4(12%), 20~29A11L(14U§) o]l o, oJA1L 20~2941(10%8), 30~394(14%8)o1 0tk FAte] 7]
9= 144.2emB-E] 188.5cmo] ™ It 166.9cmO| Tt 20~29410] 7HE # o 14017} /1S sl
o34 9] 71 9= 136.2cmOl A 177.0emO. 2 H it 154.3cmo| 1 ov HA v} 28 AekS Bt JA o AFe 3
I 66.63kgO] 0™ 30~-39A4 ol Al 7 worom, volrt TS Al stk oA o Ha AT
59.28kg ©. &2 40~49AHo A 71 gk o o] A4Sk S HYth AR WEke P2 30~394
T F7F F dolrh S TR JhAashE A Belon, oA 505941 St & HhAsheE AEs

R S TH(Table 1).

Hﬂ

Table 1. 9%, 15 3 Ao W& 45U A%

Male(n=552) Female(n=305)
Age group
n(%) Height Weight BMI n(%) Height Weight BMI
20~29 142.5)  175.74+6.28  75.9948.00  24.65+2.81 10(3.2)  161.78+6.26  59.25£9.82  22.67+3.44
30~39 12(2.1)  174.97+4.07 78.31£10.44 25.51£2.63 14(4.5)  160.66+£5.45 59.22+14.46  22.63+3.74
40~49 36(6.5)  172.76£3.96  71.53x11.49  24.01+4.00 32(10.4)  160.77£6.03  60.48+10.38  23.09+3.58
50~59 103(18.6)  167.80£6.86 67.07+12.43  23.77+3.93 39(12.7)  157.3246.49  59.37+10.32  24.04+4.15
60~69 205(37.1)  166.74£5.67  65.80£9.39  23.65+3.03 84(27.5) 154.67+4.92  58.37+8.23  24.44+3.60
70~79 143(25.9) 165.1546.32  64.89+£8.72  23.77+2.75 93(30.4)  149.96+5.17  57.78+8.73  25.71£3.80
80~89 34(6.1)  159.93+7.33  57.11+11.88  22.18+3.41 35(11.4)  150.00+£6.37  55.02+10.17  24.31+3.27
\90~ 3(0.5) 155.67£1.22  60.67+6.00  25.06+2.80
A Aol mE A& A3 Skl Fvee B9 oA BT 202941l A 7R =okeH, o
ol7} F7h84% 7 23H5Ah FEVIS FEVI% Aol chahal ot o % A1 23S WArh PEF 2
Hd 20~294 0l A o143 40~49A41 ol A 7 w8k o m] ol St e R FhAadhs e B tH(Table

2).
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Table 2. Y 1F HHol ©he ALFSH A%

Male(n=552) Female(n=305)
Age group
FVC() FEV1 FEV1% PEF FvC FEVI FEV1% PEF
20~29 5.07+0.94 3.98+0.61  83.57+2.90 10.32+2.15 3.3740.35 2.84+0.32  82.00+£3.71  6.63+1.08
30~39 4.76+0.23 3474046 82254347  10.18+£2.18 3.30+0.55 2.73£0.36  80.57+3.55  6.37+1.45
40~49 4.49+0.58 3.34+044 77444485  9.26+1.34 3.24+0.46 2.63£0.40  81.28+4.97  7.57+1.26
50~59 4.1240.56 3.04£0.20  75.5244.69  8.89+1.95 2.83+0.57 2174045  78.21+4.08  5.94+1.44
60~69 3.74+0.67 2.66+£0.55  71.07+5.38  8.32+1.99 2.53+0.54 1.96+£0.38  77.1344.57  5.88+1.12
70~79 3.2740.61 2.2740.51  69.45+£593  7.37+2.00 2.26+0.31 1.69+0.33  75.10+44.71  5.35£1.17
80~89 3.11£045 2204033  68.74£5.93  6.71+1.88 2224044  1.64+027 73214371  4.67+0.90
90~ 2.644+0.02 1.89+0.17  68.3342.52  5.84+2.62
Aol e oS A= HEF AFS Alo]9] AAYHEA A I Table 33 2k @A oA ol Lol
BE Ag8gAme) 52 e BeloH, 719} 2SS FEVI% S A2l st dl g1 g 25 oFo A4S 19l
ok A FA T GBS A dERA st dlERIAkE S i AIgE AR A ] o] wi¢-
A3(>0.8) FAFNA = 719k Al A 3t Sl UERETH>0.5). 0] 9F 22 SRS Abe] ] At
A o7 QIS tha 3 (multicollinearity) TAI S aLeiste] o 5218 AAsh= A ollA wFA1Lk AdZA

G Al FR MR FAEE 9 AABASE $0E APl

Table 3. '8l whE yol, 7], 557, AdFA e} AEIFA L] 2238 AT

Male(n=552) Female(n=305)
Age Height Weight BMI Age Height Weight BMI

Age

Height -0.46" -0.59"
Weight -0.32° 0.55° -0.16" 038"

BMI -0.11" 0.06 0.87" 0.19" 0.18 0.83"

FVC -0.56" 0.49" 0.35" 0.13 -0.55" 0.58" 0.22" -0.12
FEVI1 -0.59" 0.44" 0.26" 0.05 -0.62" 0.56" 0.17" -0.16
FEV1% -0.18" 0.01 -0.11" 0.14" -0.30" 0.09 -0.09 -0.15"

PEF -0.40" 0.37" 0.34" 0.19* -0.46" 041" 0.17" -0.07

AZAAEE] @919 ol T % AT HAAAF FHA 9 WEL Folw 45 vwAL o)) stol 7}
SIS k9o A#glo] 0~1AFe]ol| 91X = A EE FHA-FH ) 3K min-max normalization)l) 3T =7}
FAZHANAN AT I ARE2 HEE FFaste] ofglel ol AAsint

@ o] Ha-H 2 =3HEAH, 2020)
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’ age — agenpip ag€_18
age’ = =

ag€max — a9€min  100—18

@ 7] Ha-Hd FE=sk=7HEAIEY, 2020)

_ height—heightyiy  height—140
 height,,,, — height,;, 200 — 140

, height — height_;, height — 130
oA : height' = g - = 2 3
height,,,. — height ;, 185—130

@ E5A Ha-HY HE3H=7EAEE, 2020)

‘EI]_/KC_] : wezght/ _ welght - welghtmin - wezght —35

weight,,x — wetght i, 120—35

wetght —weight ;, weight — 30

Al ight’ = =
o178+ weight weight, . —weight;, 95— 30

@ AAZFA ¢ HAa-Hd HEsk=7REAIEY, 2013)

e BMIL,, —BML. — 35—13

min

2. FVC 02 Y

oA S2lel e = SAAEE] thAtE AEEh] flste] HdwF 3} ZF SR} e Unksy PR Y
(generalized additive models)< 4] 3FA] Z1TH Tibshirani, 2017)(Figure 3).

AT} FVCAS ghahe] P 2030014 ST E S wolth Aol S dtel met Wk st AT
BT 719 AT bl wek Fverk Fvkska glom, dael A% BMVY @8l the e A%

HAX N o0 8] A5 stolA= A3 Uepillth ol A5 e F7tel whef dlgiko] hashs A% 5 oK (ageing
effect) 2} A2 & FH(body-physical effect)S 534 02 e = Fdo|t)

Zb o) 51ke] Antsr P R A =24 o] FE7F Uehdar Qle] B ATl dlS5lAtE ] E}ﬂik? =
o 22FG7H A I AlSEE Y AL wARel ojAtel A 242y RSt - Aol A oS ehs EES
A&7 godrtol M o] 914 3|7 X8 (quantile regression models) .= o5 5, /] ] 10% i 50%

T ol "3t dS5n8S FE5H= 0] H2 o]t (Chernozhukov 5, 2022).
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Figure 3. el W& FvCe} vol, 71, 57|, AR reh drisriy g 2343

© = 1 w©
° 1 T s f T T AL ; y
01 02 03 04 05 06 07 02 04 0.6 08 0.2 04 06 08 0z 04 06 08
Weight BMI Weight BMI
11/3}}\04 oq/\oi
FVCS} fro) 8k AhaAl7E 9l Aol e o2 ARES Al 744 - (1) Ueol, 7], B34, ) tel, 7], A8
A, 3) vol, 71, & 5A, A-ZFAT To® FASIGITE ZF ol opgfolAl A H7]F(Akaike Infromation

Criterion, AIC)= AF8-3}o] &A™ 1)} X Bl "] (stepwise backward selection) ©. 2 Z} 9] F R B8-S X7 s}5ith
o SRIAE 23S W AICHES FAHY] B¢ vol, 71, AHZFATE 28 Zo] gho] 7Hd #9kar o el
Ae A%, 71, As, BMIE 2838 229 glo] 7Hg Zof HFRYP o M3 tHTable 4).
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Table 4. FVC oZ&1=F 43 AICEA] A3

4 A5 74 FVC 50-2915 3]ARY AIC %
a+a’+h+h*+w+w 1097.8
Age, Height, Weight a2+ h+h?+w+w? 1095.8
a+h2+w+w? 1094.2
at+a*+h+h+b+0 1088.0
w3 Age, Height, BMI a+h+h*+b+ b 1086.1
a*+h*+ b+ 1084.3
ata’+h+h*+wtw +b+b 1090.6
Age, Height, Weight, BMI A+h+hi+w+wr+b+b? 1088.6
@ +h+h"+w+w +b 1086.6
a+a’+h+h+wtuw 4254
Age, Height, Weight ata +hth+w 4
a+h+h"+w 4219
ath+w 420.7
at+a*+h+h*+b+0 4193
Age, Height, BMI at+h+hE+b+0b2 4173
k!
ath+b+0d 4154
a+a®+h+h +wtw +b+0b 4203
a+d +h+h +wt+w +b 4183
Age, Height, Weight, BMI a+h+hE+w+w?+ v 416.3
a+h+w+w + b’ 4144
a+h+w+b 412.8

a: age, h: height, w: weight, b: BMI
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e 50-2915°31 59 2= 0.5)

v | @) =B+ B (D at By(r) a® + By h+ B, (7B + By (Db + By(r)*b”
" =2.964—0.019%a— 2.104*a> — 0.348% h + 2.673% h> + 4.547*b — 4.332*%?

34 @T(y) = BAO(T) + ﬁAl(T)*a+ B;(T)*az + ﬁ;(r)*h + ﬁl(T)"‘h2 + B;(T)*bJr ﬁAG(T)*bQ
=92.964—0.019%a— 2.104*a®> — 0.348* h + 2.673* h% + 4.547% b — 4.332% b*

A 10-2915- 519138 2= 0.1)
1349 @T(y):BAO(T)+ﬁAl(T)*a+BAZ(T)*a2Jrﬁ;(r)*h+ﬁz(7')*h2+B;(T)*b+ﬁ:j(r)*b2

=1.664+ 1.009%a — 2.908*a®> — 1.604* h + 3.999* h> + 6.117*b — 5.864* b*

34 @T(y) = BAO(T) +By(r)*a+ B;(T)*cf + ﬁ;(r)*h + B,(r)* R + B;(T)*b‘i‘ ﬁAﬁ(T)*b2
[e)
=92.321 —4.282%a + 3.583*a® + 1.642* h — 0.349* h% + 0.339* b — 0.059* b

3. FEV, (I=EE2Y

el WE FVCS ASAAET A EAGLM) ARAT A o4 BT 304 o) F Aol F71
o wel 7Hashs ABe uYov], 719 AFo] Solwel wet Asaaln, BMIZ) Sl el WS 27,
o143 Fadhe S VER Stk Figure 5).

Figure 5. A8l W& FEVISE Yo, 7], B55Al, ALZFASTe} duksprpi Ry A 3hd v
w - w :—2* o 3*
- = 3_ .. 2
g g g e g =
@ < w o o
- e " s S e &
w w o w Pl " “‘_’
- =
o 5 o
]
o _| . o
- - o 2. o
3 3 5 24 = &
3 7 2 24 2
w @ 8 @
> ar| 3 °
1 1 I 1| I T T - T I T T -
01 02 03 04 05 06 07 02 04 0.6 08
Weight Weight
@ (n=552) o4 (n=305)

aeE Few B ) 2} i5elage) dush bRl e FHk dehta glel vhiAE e
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59 tEkarE Aol 2238 7kA] 23 SITE FEVIY 88k A A7) Qe Al whE o S0 S
FEAG oW AICEke] 7HE W o 5AAF AL A2 o), 7], AR EA S, oS o],
|, &5 A, AQZFEA]F o] U THTable 5)

—

1 55 el 71,

Ny

Table 5. FEVI =<1z} T3} AICHEA] A3}

4 IHF T4 FEVI 50-%915 3ARY AIC Fk
atad®+h+h+wt+w’ 9243

Age, Height, Weight a+a®+ b+ w+w? 9233

a+a®+h* 4w 921.9

ata®+h+h+b+0° 918.4

A4 Age, Height, BMI

ata*+h*+b+b’ 917.3

at+a*+h+h*+w+w +b+ b 918.9

Age, Height, Weight, BMI a+at+h+RE+w+wr+b 918.0
a+h+h+wt+w +b 917.4

atad®+h+h+wt+w’ 3182

Age, Height, Weight atadl+h+ri+w 317.1
a+a®+h+h? 3152

o} 4 Age, Height, BMI a+a®+h+h*+b+ b 316.1
ata®+h+h+w+w +b+b’ 319.8

Age, Height, Weight, BMI at+d+h+h+wt+uw’+b 317.8
at+ad®+hP+w+wi+b 316.0

FEV1 A3 tff

Q.(y) =B, (1) + 3, (1) X a+ By (1) X a® + B3 (1) X h* + B, (1) X b+ B (1) X b

]

& B95ol hE HF AAFINL e} gk

B=)

ek

5029153 AFH A (r=0.5)

A

@T(y) = BAO(T) + ﬁAl(T)*a+ B;(T)*cf +B3(T)*h2 + ﬁ4(7')*b+ B;(T)*b2
=2.792 —0.809%q— 1.401*a> 4+ 1.510%h% + 2.399* b — 2.584* >

ke

@T(y) = BAO(T) + ﬂ/\l(T)*a+ ﬂ;('r)*az + @(T)*hQ + @(T)*b+ ﬂ;('r)*bz
=1.885—1.756*%a+ 0.639%a”> + 1.454*h% + 1.986*b— 1.662*b*
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44 10293 AF- 2 (r=0.1)
4 éT(y) = BAO(T) + BAl(T)*aJr B;(T)*az + ﬁ;(r)*hQ + B/;(T)*bJr B;(T)*bz
=
= 1.747—0.489%a — 1.045%a> + 2.117*h% + 1.479%b— 1.301* >
o] A O.ly) = 6o + B () *a+ Bo(r)*a® + By(1)* 2 + 3, (1) ¥ b+ Ba(r)* b
=292.132—3.126%a + 2.193*a® + 0.804*h> 4+ 0.852% b — 0.942* b*

o]l whE FEVI%S} ol S AHERE Anbal7l 28(GLMs) A 843 w9} o4 &
Hashs AFE HAoH, 719 ATl TRl weh Aada, BMIS) Sl mel Jae F7h e 7
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Table 6. FEV1% 5212 42 AlCiEA] A3}
34 aHF 74 FEV1% 50-%-9] 37129 AIC
a+a®+h+h+wt+w 4043.1
a*+h+h+ o+ 4041.3
Age, Height, Weight

a?+h+w+w’ 4040.4
a2+ w+ w? 4040.1

@A
ata®+h+h+b+b’ 4038.1

Age, Height, BMI
a+h+h*+b+0 4036.1
a+ad®+h+h+wtw +b+b 4034.8
Age, Height, Weight, BMI
at+h+h+w+w +b+b° 4032.9
ata’+h+h+wt+w? 2097.4
a+a®+h:+w+w? 2095.5
Age, Height, Weight
a’+h 4w+ w? 2093.6
a2+ h? +w? 2092.3
ata®+h+h+b+b’ 2098.3
ata®+h?+b+b 2096.4
Age, Height, BMI

a>+hE+b+b? 2094.4

o] A
a2+ h2+b? 2092.6
ata’+h+h +wt+w +b+b’ 2101.0
at+a®+h+h2+w+b+b? 2099.0
@ +h+h+w+b+ b’ 2097.1

Age, Height, Weight, BMI
a+h+w+b+b? 2095.2
> +w+b+b’ 2093.8
A +w+b 2093.4
AEE o FRAAE FEsl] HFRH d5AAE 44 T AHo| WE FEVI%IdS4S =9 JARFE o
2 F3I0t F49 B ARES v 2y
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tk 505181 #1527 =0.5)
EpY @T(y) = BAO(T) + ﬂ/\l(T)*a+ B\?(T)*az + ﬂA?)('r)*th 6/\4(7')*h2 + ﬂ;('r)*wQ + B\G(T)*b

=99.700 — 9.629%a — 5.441*%a> — 52.077* h + 39.358* h> + 16.854* w’ — 14.564* b

34 @T(y) = ﬁAO(T)Jr ﬁAl(T)*a+ ﬁ;(T)*cf + B/;)(T)*th ﬁl(r)"‘h2 + B;)(T)*wQ + ﬁAG(T)*b
=81.093 — 7.314%a — 6.897*a® + 15.459* h — 18.033*h> — 16.116*w” + 6.313*b

e 1029153 7154 4 (7=0.1)
EpY @T(y) = B:)('r) + ﬂAl(T)*aJr @(T)*G,? + ﬂA?)('r)*th @(T)*hQ + 6/\5(7)*102 + ﬂ/\ﬁ(T)*b

= 06.408 — 1.624%a — 22.189* > — 61.338% h + 39.239* h% + 48.972%w”® — 34.211*b

34 éT(y) = ﬁAO(T) + BAl(T)*aJr ﬁ;(r)*aQ + B/;)(T)*th B/;(T)*hQ + ﬁ:-)(T)*w2 + ﬁAG(T)*b
= 58.631 — 39.398%a + 20.450*%a® + 53.545% h — 28.526* h* — 65.335% w” + 40.064*

5. PEF 0{&2 ¥

dde] wE PEFS} o SQAAE3E ARES7PH R (GLMs) 213 Ay T4
& nylon, o4e 40ui7kA F7HE ashs

Z7tell mhet dgske A dko] YEbsTHFigure 8). 1 FHE &
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= yol, 7], AlF, AAZFAG Lol Atk Table 7).




44

358 X 57838 R Vol.31, No.3, 2024. 09. 30

Table 7. PEF o|5AA} 7443} AICEA 23
A I A PEF 50-2$| 3] 7 28%*) AIC %
ata’+h+h+wt+w 2360.9
Age, Height, Weight a+a®+h+wt+w’ 2359.0
o+ +w+w’ 2358.5
ata’+h+h>+b+0’ 2365.1
e Age, Height, BMI ata’+h+b+b’ 2363.1

[e]
" a’+h+b+b 2362.8
ata’+h+h +wt+w +b+0’ 2364.1
. . ata’+h+wrw+b+b’ 2362.2
Age, Height, Weight, BMI
ata’+h+w+b+b? 2360.2
a>+h+wt+b+b’ 2359.4
, , ata’+h+h+wt+w 1032.2
Age, Height, Weight
a+a*+h+w+w 1030.3
) ata’+h+h+b+0’ 1033.8
Age, Height, BMI
o4 ata’+h+b+b’ 1032.0
[e]
ata’+h+h+wt+w +b+0’ 1034.7
. . ata’+h+h +wrw+b 1032.8
Age, Height, Weight, BMI
ata*+h+w+w+b 1031.0
a+ad®+wt+wr+b 1029.5
AeE o Z0aE B3sle] HER P oAt AA T Aol ulE PEF o&24S 4%
P2 v 2.

PEF A 3eof th3t #$5e uE 3]

Q. (y) =By (1) +8,(1) X a+ B, (1) X a® + B, (1) X h* + 8, (1) X w’ + B5(7) X b

Z] A

T

94 vhev) g
== Z] A

501725 2(r=0.5)

@T(y) = ﬁAU(T) + ﬁ/\l(r)*a—ﬁ- 6/\2(7')*(12 + @(T)*hQ + 5/:1(7)*102 +6A5(T)*b
=4.663+5.051%a— 9.979%a> + 8.845%h? — 10.491%w? + 7.717*b

@T(y) = ﬁAU(T) + ﬁAl(T)*a-&- ﬁ;(T)*aQ + @(T)*hZ + @1(7)*102 +BA5(T)*b
=3.946 + 4.382%q — 7.45T*a®> + 4.948* h> — 4.513*w” + 3.787*b

o,
il

10-2-91531 7154 2 (r=0.1)

i
o

@T(y) = ﬁAU(T) + ﬁ/\l(r)*a—ﬁ- 6/\2(7')*(12 + @(T)*hZ + 5/:1(7)*11)2 +6A5(T)*b
=2.946 +4.910%a— 7.906*a” + 6.380* h2 — 1.894* w?* + 2.999*

Al

@T(y) = ﬁAO(T) + ﬁAl(T)*a+ ﬁ;(T)*aQ + @(7)*h2 + ﬁ/:l(T)*’LU2 Jrﬁ;(T)*b
=5.203—2.183%a— 0.180*%a> + 0.848* h”> +0.475%w> + 0.216*b
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AL S22 tdAEe] AT-EAISH a9, HAd=F A

A Aakel B, AP, dlEQAAk 9 EAAA W
W ol wet Agatuieh Aatel] digk zto|7t Qlvk YU ATFHGS v o R AEE SUAA L 2fe) 7t
= = 1ol vl FerEl o HE AA|Ea A5 Vs, SIS VIS aedljof dh 2 dtell A
= ol 2ES TF8] flske] v= FR-EE A AAE mEskE HAVE ARkl A AakE
f“!ﬁﬂ%‘liﬂ%, thg=ke] #H71e gl -5 dksly] f1eko] F4- Xeray ok wx1& 3l Hell thek ARG RE <l

#M 30,0587 9] HlolE F AR #H7]s 21E Bl o= 857 0. & oF 2.85% % HAIE L) °o)F
S 5527 0% 64.41%, 1A= 3057 0% 35.58%°1 Utk A€ HlolE 9] A e E3E= 200h 2.80%, 30tH
3.03%, 40tH 7.93%, 50T] 17.03%, 60TH 34.07%, 70tH 28.12%, 80T 8.16%, 90T 0.35%C 2 EFtom 60ths}
70t) 9] A ZolA FE dlolE 7t Al dlolE o] 50%0178-S AASFATE oA AFE Sl tjEAQl HE
Fof| 521 9] HdaAQl Choi 5(2005)°141+= 20-30th ] dlolE] E3E7F =% HloE 9] 50%0]dS Kol A
v 2¥ g =2 A dHolHE FAHSE dF5e] widE RS A 4 Qi
ARz = A, A9, Aol lom, Az thefFstel gste Qs At A
A 3 ATk Morris (1971)2] AT = A# T} 7] AAO T o 248 25351
™, Choi —‘:—(2005)3] ATelME AE e 25, A, AT AAE 2Fslo] AS52AE AAESISItE & A AT
T AT HE= A Ee} Fo3 o] lgler, olof tiste] Az thekstE e st A AgA S Egt
A H &g A 3me)l Aol Aes Ikt s AT AAFEA b e A O 1
g o] M-S 3l A & the 31 (multicollinearity) = A1E elsh] & = QAT thasaibdol =&
AATFE] FYA7F EePdaiA L FAAE ] 74" = vk oy A3ATY
ARk BAolA BFAIS AAZFAT7E TA HFZ AN = FF ADZF A5
(Belsley ‘&, 2005). =3t o S12=2] @97} Aol oz o] = Q1 3]|AAlT F4X|] MEs &0l1 43 v
& =o)7] 9)5te] ZF S W of] AHEkglo] o~14tolol $1X 8 4= Q== 3 A-FH vl A f 3H(min-max nor-
malization) S 53l &35S th(Hastie 5, 2009). # Ax-F ) $H(min-max normalization) "< & O
7F e ALY AAYRE MAEHES dFe S HHoR S HojEHES ddsH wEE P dnkE
Hhfolth dHlolE 8] = le‘}‘ﬂ*i w4 dgst HeE *?ri}b‘}*tﬂ A}%E]E}(Loukas 2020).

A3} 7 B 8 Generalized Linear Models (GLMs)2 TFFsE 72 S H =0 Eﬂf‘} &5 st T2
AHEEE A BE 5 ofuE Y 39 Rl edeto] ndEAd 9 %E"] TS 7] 918l ke i
(Dobson¥} Barnett, 2018; McCullagh®} Nelder, 1989). & 1ol A= ANksl7PH S &f}; ANE BEY27t o=
A5 AT FA R ETRS] FFFEHE Tt A F S A2 FREY A 8oty w8 AY 3]

€]
7(Quantile Regression)= &< M2 54 9ol tieh 205 Sk B 2258 dSste A4 2d

M o] h(Koenker, 2005). F405¢] Fito] thet ol 5S sk Aol AP G 915 1Y 3
A 050 54 Bolge] e oSS FATO RN FRG%) oS Wek olUel, G B4l o
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S-S A5 %o ®E T Zlo] @ BFol Hojear Qltk o] #d M5 Bates9} Christie(1964)2]
arof|A] BIEEQlTh ARbA 0% F-8-8t 1S A SH kel A oS53k TR Aol FHATE 10%0] Ul el
S8kl HtSakel vlEshs Aol f-ag Zlolgtal AQEsF thMiller, 2007; Miller2} Pincock, 1988; Miller
5, 2011). 7R dolH & dntsl 7PHRE AR A A whE AR H g A3 1 2834 FVC,
FEV1 557 20t SR7HA] b3t o] % 1% slef o}

2t A} Fashs ES B9 o1 FEVI%S}; PEFE= 113 3}
St SAIHA R AI}= Global lung function initiative
2012(GLI-2012) Y[ ES oA 2270 A% A2 FARSFATE GLI2012% 3371 =
7271 AElE Fall 3 1600571 oo A& A% 5 97,759709) 7158 EdE A5 AP 3~954)l wt
& HEF AS52E Ao o= ST F7183] 9] FQls Wol W I7 i 9 Fx o520 % A
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Table 8. 18] o =2)3}o] 7=} B4 A}

Male (n=552) Female (n=305)
FVC FEV, FVC FEV,
Age group
Choi(%)  Morris(%) = Choi(%)  Morris(%) Choi(%)  Morris(%) = Choi(%)  Morris(%)
20~29 7.49 9.92 15.74 15.98 10.77 14.16 13.64 15.29
30~39 8.67 7.19 16.59 13.53 12.82 13.02 17.09 15.72
40~49 10.16 6.46 17.23 11.81 13.21 9.46 18.77 14.19
50~59 10.38 2.99 15.58 8.50 13.71 525 18.40 10.88
60~69 12.74 1.85 1492 6.48 12.87 -0.03 15.19 5.26
70~79 16.31 1.99 14.00 5.62 11.98 -1.52 6.15 -6.52
80~89 19.78 2719 10.15 426 9.03 -13.99 -5.00 -18.09
90~ 2720 3.59 452 5.83
Choi 5(2005)°l 23l =iul 317 AJR1S tid o AFAtao] ARk 150 o524 et 347 A AT
9 shslel A AlQker obAlolel el %4 Mk A R vl glek Rl AFH A P ATEA A
AEL 4 248 2900 & gkg BA AYSA 7AW S Foleks Rlo] AFAke] Yol AT 15
o] ASHE 1AFU R AF U A FAEE BPe] o] 1¥T 72 Wss TEV1ENR 25t

© 9ghy o] A & it

Chou 51(2005)2] A7 |5 <F 2011 2] AlFto] E=WHA] tfghyl= AJQ1e] A7} A5 Z70] Fobxl 71 Ab
ojtk. SHAINE 2 AFelA FHE tAY] et AT Al AyAT EAERT WA S H
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