RBMFELRE

IR

E75% 62 (641-646 H, 2015)

-

£ FRAMNSI7HIEROaC—L Y AT AHGEE

PRIK B 8 B e

KN T A FH KRR
HROEAE N BE Al BT
etk ARE Mg KRR BURREHR

g il T L — 2 g VBRRERERCHETE 5720, NBICBWTHERISH SN
LI ARREMAEECTH B, LA L, ITICBT 2 i ITdiitofEs LTHws s ae —
LY AO0T DOZYEPHAES N2 L3 v, FH 13 B E2NRISEA NT T 7 OWE % Lk
MEZ 10 LL E T2 < & B 3L E T, BB ELZMFROMEZRM L. otk ae—
LY207 08 09%2F v A 7ML LTF— % ZHIM U2 B L7 %% 131 43k
R ESLEIHED 2\ 95 ZOMEFH, FIHER 76 K £ 14 20 RIS 21772, a2k —
LY ADRL L 3IMIIBIT A, EAMST 7O4HEMM RS, R20, R5-R20, X5, Fres, ALX
WKELT, MR, WK, BLUOZOVPHHEICEELEZRD R P2 T2, BITRRORET
W BASANEE S 7 27 Bl & i L CRIB OB 21T o7z, 2 —L Y AD8RL 5 3HICB T 5,
ERA MY T 7O&MEM RS, R20, R5-R20, X5, Fres, ALX IZBIL T, MR, WXR, BX O
ZOPIEICHELEZRD D572, T —L v 207 THIE U722 -0 2 JR ek &
T E WD, ab—L Y ADh Y bF 7R ESICETFTHHBAEEZRO R

molzbEz ol F7-,

THhHDIZx L, FOT HZEMTDH 2 MFRIKHT,

Hizns.

T — L v AR O A BT % SR 9 2 R 00 2 8 1 D R AR
V7 7% AT L= a VIEDORIEN S
CD7®, HEOBWERFHFERIZIEDS W EBHEICIEER 2o EZ LR

72, BEANT T TIOWMEIIBWT, ab—L YR 072’ ZYTH 5.
F—J—FK:@HA+L—vavik EANSTT7, ab—L VR, RHETFR

WmHl A+ L — 3 3 v forced oscillation tegnique
(FOT) &, 2R D/NEHRENREZ <7 A ¥ — 2
RHTOE» S Z, HHENOSGE & T % #R IR
WHE L, MGROREIRILE Y T2 & v AR ME
B IIRARREMR A CTH B Y. IR R R o
HR A CHEN R AR E 2 M 2 FETH D,
S 00 LR Chronic Obstructive Pulmonary Disease
(COPD) DM - i6HICBIT AL 2 TWn 529,
VAEREFED FOT ¥ & L CEA N 57 (Mostgraph-01,
Fx A MEL ) PRI N, ETETERRISH
DHEATNBLEO),

NRSE S S O BB B, SGE JRE 2 B L
WARVEREE MR T A2 L2 HEIZLTBY, 20
FBIN R fREE & L TIPSR RE MR A S L S T
27, R B OIS RER A I HER A 84 1 R
MY —2SHH SN, SOEHIBR Ol 5 & L ChEr

LTwa?, LaLANA TR MY =3 KRN
MPOHOENIFRZEL, BEOHIIRD LN 72
O, FEALRTIIMWESHNETH 5. FOT IZLHIT
WCTHENTE, FTHOMEINS, FAHRT
LHATAWRETH D, 4 F THRENTELh o728
BB I LTEH SR Tw Y.
ZO—}T, FOT OREMIZFEA R TIEHBN
BZLWEOHERH Y, WEMOIZSOE R
7 K § 5 72DV T 1 R0 Gt N o0 il 5 23
BALETH L0, WO 7 u— IR &
L, B2 RBINLREDT T4 777 V&
BV 5 2 LIRWHETH A A%, EL 2 ZIcHlE
119 &, REIPFROBPLAKRIZIESDE AL S
DITHET BN, T L7 LEIL % TR 5 &
LCHI T 5 720 ORERDOFBINIRE L L THW
SNLONRTL—L Y ATHDHW,

HALEH

641



1) B8

x@=[xOx@+od  (T=PERAEM (1)

yo=[yoytena @

THRE

20 NO=2ART VeI

1 g
8, (@)= ?L x(t)e ™ dr @
17 ek
S, ()= ¥L y(z)e " de 4)

3) {IEIENR
r,v(r)z% Tx(ty(t+odt (5

4) HEIND VBRI

So@) =1 [ 1o (0 ©
5 Jp-LYR
_ B
— S, ()8, (w) =
6 PYIE—-L Y2 (R
N
3" Coh,, (nw,) n
Cmean,, =2 o (2, =?,N =10) m

1 2e—Ly20ftt (Fx 2 MR &

D51H)
Ju—E5EBEL L, ZHORY T — 5 OMR%E
BELTw2., 1MHEHOEFZIET X &L, Hidl
%Y & LCEEORXZIHICEIHELCae—1L U R
ZRDB.

Qe —L Y AL N7 a—E50MEES %
FL, ZEHIFROFIMEZ M 215 TH 5.
EANS T 7 TRINBHOETZZKETX &L,
B 1M %2 Y & LCRLICRTEMERZMEH L
Tat—L U yAZHHBLTWA, EA I 7Tk
WAET B 20D —L Y ADS07PL ISR Bk,
4 H 2 SRE R IS 5 (K2). ek T#IC,
M-I O3 & AT L, S h 38 RE (X0)
EL, IRTOMNEYL Y2+ -Yn®Dak—1
YARKRDSH (M3). HHigh7zae—-1 r ik
TR LW 2 IR 2188 L34, ae—L
AX02H1DOREXET, —FKOIZ07LEE D v
A 7L LTHERSIN TS, L2rLINFET
2, Ae—=L Y2072 Ay bF 7ML T 5 R4
MGEL 2B E R, BITOFOT % TdH 5
impuluse oscillometry (I0S, Jaeger £, K4 )
PHWEHIETIE, 2b—L 208 09%H v
FFAZ7ELTOEHERRSNE AL 20
L2 MeEE L2285 132w, ae—L v ZADlERE

642

B2 WlEhoar—L ry 2038 (5o 2 MLt
BEREDEIH)
Je—VLrREE 2O 70— F5OMBESEZ R
FTEMTH S, U1 (Resp. 1) &MWL 2 (Resp. 2),
Resp. 2 &I 3 (Resp. 3) @k —L ¥ 22507 LLF
ThHhbHETHEFEPAZEE B SN AS. Resp. 3 &
I 4 (Resp. 4) @b —1 ¥ 21307 M ETHD LT
WALZELTWD EHBESNL 720, 2 2h5MEN
PER SN 5.

3 ab—L Y ADOMN (F = A MERMEER LD
F1H)

W TR, W O3 % i L X0 (JEH#EXIE)

EL, IRTOMNFE YL, Y2 « - YnDak—L Y A%

ROERT S, T —L v AEIEE L % IR % 1]

By a0+ 5.

WIEERELENERTHL EEZOLNLD, Tb—
LY A%ZED D ERNRTREDH->TLE ) &w
AIRMLEDDH. SHbhbhii, 23e—L Y20
v bF 74 (07, 08, 09) 12X % FOT #ll &l
DEFZFTML, ab—L > ZORYE% KL
7z
MR A&

1. WREFHE

X O E/NARIZHE ) FH 13154 L L7
International Study of Asthma and Allergies in

Childhood (ISAAC)PIZ#DL 7 v r— MifiAEE %
FiAi L, AW E o, HAKED 1,500 g Al



FEANTTTOaA =L Y AT BT

£ 1 Kae—L v RA2B 5 PRIKHUE,

VT oy AE (i)

de—1 Y2 R5 R20  R5~ R20 X5 Fres ALX
0.7 7.44 5.19 1.99 —1.83 13.26 10.21
0.8 7.44 5.24 1.97 —1.88 13.96 10.69
09 7.34 521 193 —-1.74 13.6 10.01
R5 R20 R5-R20
i o) g- § =
.| o . 8 8 o "
t pe F
T .. = - .
3 . 3 3 - . ;
=
BRI IR
07 0.8 0.9 07 0.8 09 0.7 08 0.9
aAE—LYR aE—L YA IE—L¥A

4 #av—L Y RBT 5 PEAEDUEO LR
TR O YRR Je i %2 73, 0 ETIE MG EERH, OMFIdiRRES X OR/ME,  BEsh
W% KT, Kraskal-wallis MEICTHE I —L v ZAOBBICEEAEZZD Lo 72,

X5 Fres ALX

& ] »
1 o o OO -
1y 3 %]
° T g ;
2 | T o] 3. . :
o w5 8 ; E" gl <] : 8
9 = B el Il
T s *
) k5 !

07 08 09 07 08 09 07 0.8 09
aJeE—L YA aE—L2A AeE—L2A

5 £abt—LYRIIBITEYT YV AEOLILEK
Kraskal-wallis MEICTHE I — L V ADOBEMICHEEE2 RO Lo 7.

DO, CIEIC IR BB B, T — MR
L CREM DA O V8 % Kf G2 5 & Brah L 72,

% 1X MostGraph-01 (F = & M, W) 2 H
W, TRTOMNE & FEEo/NRBEHER 2 4 0o
b & TERMLZ. SEBREITETEYEEL TR
L7 EClllE L7z #E 3T/ — X270y
TrEAEML, BEEZIELTHREERPMELT, <
TAE=ZAEBMAE LRV S ICHEEZMLE, W
WEHEOTTHE 27210, B IX LR DY E
L7z ZATHRIGL, il 10 DL EoflE %
fTo7z. 1EOWET % LD 3EMIEEZITV,

643

b L7 lER R 2 3R L 72

MostGraph-01 12 4 ~ 35 Hz £ COMNWIKIL L 1)
T F R R ER L CHlEL, SHz B X
f 20 Hz TOMEIEPi % R5 (emH0/L/S) B X OF
R20 (cmH,0/L/S), Wi#HD#% R5 ~ R20 (cmH,0/
L/S) L7, F7:, 5HzTOYT7 2% A% X5
(cmH0/L/S), IR W E % Fres (Hz), JL3RJE
BEHETOYVT 75 v ADKGMEEZ ALX (cmH0/
L/S*Hz) & L7z F72, KMEMEOWRIR D
WHED TS & L7z,

2. #Ek



&

- AN ER

F 2 REIFHSAEE T Bl O
Fa—L Y AICB L NRUE, V)7 2 5 v Al (hyfit)
Jv—L VA R5 R20 R5 ~ R20 X5 Fres ALX
0.7 7.7 5.59 1.98 —1.85 13.45 9.24
0.8 7.7 55 1.99 —1.62 1291 8.07
0.9 7 548 1.69 —183 12.81 8.81
R5 R20 R5-R20
T o] T ] ]
B 1 T
g o ° | E 150
o g H 2 i i i ﬁ * s ol a : o
5 - i i i B 5| *
— \fg 0]
07 08 0.9 07 08 0.9 07 08 09
TJE=—LAA aAE—L YR AE—Lv2
6  LEHAAG E Bl OMES K PUE
Kraskal-wallis UEIZTHE I — L v ZADOBRICAEE L BDO LD 77,
X5 Fres ALX
> oo 26,00 ':E
@ >
¥ .| 2 s £
T o ) 3
8 600 E sa00 E =
2] g =l ﬁ
h 07 08 09 07 08 09 07 08 0.9
AE—LY¥R aE—LYR SE—LYR
7 RETNRPIANRELRBIONRE V72745 v Al

Kraskal-wallis MEICTHE I — L v ADBERIICHEEEZ RO Lo 7.

TRETHRNT IX SPSSver21.0 (SPSS Inc., Chicago, IL,

USA) ZHWTITw, o -fllgfizae—1
YA 07, 08, 09 TENENHIL, 3HEMICEL
T—IElE 5B OH (Kruskal-Wallis Bi5€) % Hw
THKL, p<00Bb zHFEREL L.

& X

1 MEHEHE
FH 131 409 HAERRBICEKE IMEDH 51
17 %, WAEARE 1500 g KoM 34, 7AW

644

W16 A Z B L RF I EFE B HE Lz F
WAEENZ 76 £ 14%, P &IIZ076, FHH R
1258+9.1 cm, ‘FIfkE 256 +65kg Th - 7.

2. £ae—L v AIZBT L IFIIKPLE O T
(#1)

ae—1L ¥ A07 08 0928V THEIELIE
WL THMAEEZLZRO 2o (K4). F7-
V775 ZEICE L TH FMRICEEMA BEEZ RO
irotz (X5).

EANTT T OEKMEMHIZE L TR, MR



FEANTTTOaA =L Y AT BT

B LT BRI 2 4T - 7225, BERIA B % 72
Dhahols (F—%IEFR).

3. IR ASANEE E T Bl ORET (35 2)

RN R OGRS a e —L Y ADH v b F
TiEmEDLE, 3L IS 2IER, 2 F
0 LRI ASAN G E 7 27 B 2 Wl U C RO M
BATo 7.

Te—1 Y207 08 09128 CTIILIKHME
WL THMAEESZRO o7 (K6). /2
VT8 AEICE LT FBRICHE A B % iR
Lotz (K7).

Z

AFZEDR R DT E A EIZ FOT % & T b
FEMAENO TOFEETH-72. LA L FOT Ol
EHERHP L »OFEET S LT, MAICHEREL
Wbl LB TEREHMOFENEANTTT
WX BB RITH AT E. 10S 2 L 7-0F
JETIX, MEFAMOYRERNZE LTHIEHNTTRET
HHEMENDH Y, FOT 134 T TR M AL )
TE Lo I2ELROSEFHIOfREE L L CoOMfE
R E W,

FEAT ] BE 22 REHFR oM T —F 7 7 7 b &
B9 5 2 Elma, MEEICES ae—1v»
ANKENRIEE LTOHwbshTws, ake—1
VAR D BT ERE LR OB AT E B
EEZONLD, IhITae—L v A e
SN 0.7 DL EDFEEETHN L T2 i 2s#id &
nitR o L LAREICZBWT, ae—L Y20
H v M7 E 07 L EIC T TR & R L
ThH, MIERICAEENRD LN L P72, Th
e —L 29307 THIH S 7z 2 FF I BRI
FEHEW I & Tl W20, ae—L Y AD
By ME7EEREELICEFTOAEEEZRD R -
7L EZL. F72, av—L v RREREIEOME
PEZ G- 3 2 M- 0 22 EDOIREETH 5 DITx L
FOT M Tdh 5 Mk, V727 % v Rid+
L= a ryEoRIsro8Ehs, Zokzd, M
B DB W FHITIZAZ FE DWW 7 BB 1325 D5 2 A o
b EZ LN

L2 L, SRoOBECIgiBmiie Lz io
FHHMECHET A 217> Twiwv, 1I0S 2fH L
7oHEE TR fE O BIUCFH M2 Z 8 L7285 D

o
=~

645

HHY, GEEPELZHPTH, HEERERAT S
F=F ORPUCH L TH — 2 DXL BT 5 LE
NhbEERT.

AE S, FOTHMZEICBITAI—L Yy AD
Ay bFT7EIZ0T7T THAaThHEEEZ LN
ET—=F DL EHCHHEZRO-0I2E, ae—
Ly ZAPAMC S 7 — 7 OBJULER R BN 2 R %
EODHLIETEIVRELZMERZITH ZLWETH
D, SHRETREFETH 5.

RIFFEIIE 2B MHAT L L X — 28K HERAS
(2013 4E5 H, AfHE) 2B WTIEL.

FZHER

AWEFENE, BRI FE AR DR A A A S B b P B 3 S
R MAMEEE DNECAROHREE Y Fa—uik
B S5 208 L w2 B SEAG T 30 v IS 5 2 WF g8
(WF7eftEEe « IRER) oBKIc X ) Eiish.

X &

1) B . B /COPD @ LM e i ai i €
ANZ T 7 0L EIKR Int Rev Asthma
COPD. 2012;14:71-76.

Song TW, Kim KW, Kim ES, et al. Utility of

impulse oscillometry in young children with

asthma. Pediatr Allergy Immunol. 2008;19:763—

768.

Shi Y, Aledia AS, Tatavoosian AV, et al. Relat-

ing small airways to asthma control by using

impulse oscillometry in children. J Allergy Clin

Immunol. 2012;129:671-678.

Mori K, Shirai T, Mikamo M, et al. Colored

3-dimensional analyses of respiratory resis-

tance and reactance in COPD and asthma.

COPD. 2011;8:456-463.

RNFEF, GHFER, WIKHE], (35, ARK

B EREICBTAmEA -3 VI

X B ARRE R, 7 L V¥ —. 2012:61:1665-

1674.

RRSEE, SARMRA, SIREMGE, I, G

XD ZE L RNRE S A BT 5

fildy ¥ b—3a riEx w750 R o

fli. 7LIV¥F—. 2012;61:184-193.

7) HANBT7 Vv F -2 NRGE SN ER
B -EHTA T A4 22012, BT SRR A
2012.

8) Mochizuki H, Hirai K, Tabata H. Forced oscil-
lation technique and childhood asthma. Aller-
gol Int. 2012;61:373-383.

2)

3)

4)

5)

6)



X N & A Ep

9) Ducharme FM, Davis GM. Measurement of re- pulse oscillometry in the evaluation of diseases
spiratory resistance in the emergency depart- of the airways in children. Ann Allergy Asthma
ment: feasibility in young children with acute Immunol. 2011;106:191-199.
asthma. Chest. 1997;111:1519-1525. 12) Frei J, Jutla J, Kramer G, et al. Impulse oscil-

10) WA eRAl, A9k, RINEET, 13h. sl lometry: reference values in children 100 to
U= a YEOREFFITL D EMANDR 150 cm in height and 3 to 10 years of age.
27 LIV¥—. 2014;,63:45-51. Chest. 2005;128:1266-1273.

11) Komarow HD, Myles IA, Uzzaman A, et al. Im-

THE EVALUATION OF COHERENCE VALUES TO MEASURE LUNG FUNCTION
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Tokuo MIYAZAWA, Toshinori NAKAMURA, Ryoko ISHIKAWA,
Naho HOJO, Taro KAMIYA and Kazuo ITAHASHI

Department of Pediatrics, Showa University School of Medicine

Abstract —Forced oscillation technique (FOT) has been recognized as a method to measure lung
function. Recently, a new FOT machine, MostGraph (Chest Co., Ltd,, Tokyo, Japan), has been developed.
As FOT only requires the subject to breathe normally, it will be particularly useful for children for whom
cooperation is difficult. Coherence values reflect the reproducibility of a typically normal breath. A co-
herence value of 0.7 was regularly used for MostGraph measurement. As no previous report to date has
shown a coherence value of 0.7 to be a valid value, we evaluated whether a coherence value of 0.7 is suit-
able for children. We evaluated 131 school children and measured lung function by using MostGraph. We
compared MostGraph parameters (R5, R20, R5-R20, X5, Fres, and ALX) between three different coher-
ence values (0.7, 0.8, 0.9). We evaluated ninety-five healthy children (mean age: 7.6 £ 14 years old), and
excluded children with complications. MostGraph parameters showed no significant difference between
three values in all respiratory phases. A coherence value of 0.7 was appropriate to measure the lung
function of children by using MostGraph.

Key words: FOT (forced oscillation technique), mostgraph, coherence values, regular breath
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