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Background : Portable devices for measuring peak expiratory flow(PEF) are now of proved value in the diag-
nosis and management of asthma and many lightweight PEF meters have become available. However, it is nec-
essary to determine whether peak expiratory flow rate(PEFR) measurements measured with peak flowmeters
is accurate and reproducible for clinical application. The aim of the present study is to define accuracy, agree-
ment, and precision of mini-Wright peak flow meter(MPFM) against standard pneumotachygraph.

Methods : The lung function tests by standard pneumotachygraph and PEFR measurement by MPFM were
performed in a random order for 2 hours in 22 normal and 17 asthmatic subjects and also were performed for
3 successive days in 22 normals.

Results :

The PEFR measured with MPFM was significantly related to the PEFR and FEV, measured with standard
pneumotachygraph in normal and asthmatics(for PEFR, r = 0.92 ; p < 0.001 ; for FEV,, r=0.78 ; p<0.
001).

The accuracy of MPFM was within 10%(limits of accuracy recommeded by NAEP) in all the subjects or 22
normal, mean difference from standard pneumotachygraph being 16.5L/min(percentage of difference being 2.
90%) or 10.6L/min(percentage of difference being 1.75%), respectively.

According to the method proposed by Bland and Altman, the 95% limits of the distribution of differences be-
tween MPFM and standard pneumotachygraph after correction of PEFR using our regression equation were
+38.2 and — 71.5L/min in all the subjects or —20.49~ +9.49L/min in 22 normal and was similar to the
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intraindividual agreements for 3 successive days in normal.

There was no statistically significant difference of PEFR measured with MPFM and standard
pneumotachygraph among three days(p > 0.05) and the coefficient of variation(2.4 + 1.2%) of PEFR mea-
sured with MPFM was significantly lower than that(5.2 + 3.5%) with standard pneumotachygraph in normal

(p <€ 0.05).

Conclusion : This results suggest that the MPFM was as accurate and reproducible as standard
pneumotachygraph for monitoring of PEFR in the asthmatic subjects.
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Table 1. Characteristics of subjects

Normal Asthmatics

Number(M/F) 22(20/2) 17(10/7)
Age(year) 283 + 24 49.5 + 14.8%*

Height(cm) 169.6 £ 7.0 161.0 + 8.5*
FVC(L) 442 + 0.70 3.16 £ 0.81***
FEV(L) 3.99 + 0.63 2.32 £ 0.82%**
FEV,/FVC(%) 902 + 57 729 £ 16.4*
PEFR(L/min) 594.9 + 106.2 361.9 + 146.6%**
Vmax50(L/sec) 592 £+ 1.54 2.89 + 1.90%**

Data represents mean values + SD. Definition of abbreviations : M = male ; F = female ; FVC

= forced vital capacity ; FEV, =

forced expiratory volume in one second ; PEFR = peak expir-

atory flow rate ; Vmax50 = maximal flow at fifty per cent expired vital capacity.
**p < 0.01, ***p < 0.001 compared to normal.
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Fig. 1. Relationship of PEFR measurements be-
tween pneumotachygraph and mini-
Wright peak flow meter(MPFM) in 22
normal and 17 asthmatic subjects.
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(2, p < 0.001, Table 1).
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Fig. 2. Relationship between FEV, measured
with pneumotachygraph and PEFR
measured with mini-Wright peak flow
meter(MPFM) in 22 normal and 17
asthmatic subjects.

0.001)& vepditk(Fig. 2).
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Table 2. Difference between PEFR measured with MPFM and pneumotachygraph in normal

and asthmatic subjects

Asthmatics Total

Normal
(n=22) (n=17) (n = 39)
MPFM(L/min) 605.5 +82.6** 361.7+140.2 569.3+133.9*
Pneumotachygraph(L/min) 594.91+106.2 361.9+146.6 552.8+150.7

Data represents mean values * SD. Definition of abbreviations : MPFM = mini-Wright peak
flow meter. *p < 0.05, **p < 0.001 compared to pneumotachygraph.
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Fig- 3. Agreement between mini-Wright peak flow meter(MPFM) and pneumotachygraph(P)
measured according to the method proposed by Bland and Altman before(left p%nel)and
after(right panel) correction of PEFR using our regression equation in 22 normal and

17 asthmatic subjects.

&= —71.5 ~+38.2L/ming& Jelk(Fig. 3).
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4402 pneumotachygraph2 2Z#3% FEV,,
FVC, PEFR, 3714#8% 50%39 Ad/FE=
(Maximal flow at fifty per cent expired vital ca-
pacity)< 242t 3lgofl @2t zpele fIItH(p > 0.
05). &L "wyoz MPFMz Z331geL Wz
PEFRA A9 5o & -9 Aoli= U (p
> 0.05), A2 & 3Y F% PEFRAZ 9] Wl
4 CVE 2.39 + 1.15%2 pneumotachygraph 2
Z3% PEFRe] CV 5.20 £ 3.54%, FEV,2] CV
3.36 £ 1.10%°0 ©jEiA f-oj8tAl wdtH (4, p

< 0.01, p < 0.05, Table 3, Table 4). AARIA
MPFM= &X% PEFRA3Z<¢] CV= PEFRAZ s}
$23 JAFIA(r = —0.49, p < 0.05)8 HAY
I, pneumotachygraphZ &A% PEFRAZY
CVe PEFRAHE 9434 7¥(r= —0.30,
p = 0.09) & H&oh(Fig. 4).
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Table 3. Difference of representative PEFR measured with MPFM and pneumotachygraph
among three successive days in 22 normals

st day 2nd day 3rd day

MPFM

PEFR(L/min) 623.9 + 83.5 612.7 £ 79.0 6116 + 76.4
Pneumotachygraph

PEFR(L/min) 616.2 + 125.2 590.5 £ 92.5 5994 + 106.0

FVC(L) 4.65 £ 0.71 444 + 0.74 4.35 £+ 0.66

FEV (L)) 4.15 = 0.62 4.00 = 0.62 398 + 0.60

FEV,/FVC(%) 89.6 = 5.90 90.4 £+ 0.60 92.0 + 6.20

Vmax50(L./sec) 6.17 £ 1.62 5.87 £ 1.52 588 + 1.64

Data represents mean values + SD. There was no statistically significant difference.

Table 4. Comparisons of spirometric variability(coefficients of variation) between MPFM and

pneumotachygraph in 22 normals

Coefficients of Variation(%)

MPFM PEFR
Pneumotachygraph PEFR
FVC
FEV,
FEV,/FVC
Vmax50

2.39 £ 1.15

520 + 3.54*
393 + 121
336 + 1.10*
256 £ 2.19
6.03 + 424>

Data represents mean values + SD. *p < 0.05, **p < 0.01, ***p < 0.001 compared to MPFM.

.22Y — 143.3, Fig. 1)e2 MPFM=2 ZAH3%
PEFR€ AU E W= —20.49~ +9.44L/min
& Yehith. 22 AARldA Mz g2 345 &
A% Mz & & PEFRAAZS] 9#4& pneu-
motachygraph2 Z33l9& Aol A2 o& 2¢
Zr xole] 95% AF#AF HAA= —56.08~+
82.92L/min451 MPFM & £33l9¢ o e
—31.53~+57.07L/min¥c}(Table 5).
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PEFR& 7|&o =2 3o MPFM=z =A% PEFRA
Ate] 2olE FE=E TS o o) ==
pneumotachygraph2 3% PEFRAIZ%} f2l%

SABBA (r = 0.66, p<000)E HAHFig.
5).

-

#Fdl4 PFMsol 9J3 PEFR 32 Q¥ 7= ¥
4 AL Frisie f-48 AR A9 A
@, PEFR9| 4% Wol4del ojd A49) 335 3
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Fig. 4. Relationshop between between PEFR values and the coefficients of variation (CV) meas-
urements for mini-Wright peak flow meter(MPFM, left panel) and pneumotachygraph

(right panel) in 22 normals.
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Fig. 5. Regression analysis in ]22 normals be-
tween accuracy of mini-Wright peak
flow meter(MPFM) and PEFR values
recorded with the pneumatchygraph(P).
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Table 5. Comparisons between interinstrument(MPFM and pneumotachygraph) and intr-
aindividual agreement of PEFR in 22 normal subjects.

95%limit
Mean +2SD —2SD
Interinstrument Before Correction —14.03 +86.55 —114.61
After Correction —14.99 +9.49 -20.49
Intraindividual
1st-2nd 8.48 +32.14 —15.18
MPFM 1st-3rd 23.26 +73.66 —-17.14
2sd-3rd 14.77 +57.07 -31.53
1st-2nd 8.04 +69.90 —53.82
Pneumotachygraph 1st-3rd 13.42 +82.92 —56.08
2nd-3rd 5.38 +63.54 ~52.78

Hol g, 3" A4 PEFRY 22318 ZHAD]
Aol 93 PEFRAAe] zlol& 53E PEFRZ
Vhie gte] W ® Ze 239 44 PEFR#%
BE23E FAIAE 238 PEFRA A3 Zfolut”
‘o2 Bz stk £ dTdA AidsiE e
ZAAI71419] pneumotachygraph& %43% PEFR&
7120% sty MPFMe= Z4% PEFRAZH 3o
atolz JHEE AEstgsl, A B B
Zols MPFMo] 9§ PEFRAXL  pne-
umotachygraphe]l o|§ PEFRAZo| H|s] Wi
16.5L/min & Z73¥ A4 PEFRY 2.90%2] o)
€ B, FYRITE dAdos g o FF 10,
6L/min & Z%® 44 PEFR9 1.75%9] 2o
Hyon, ANFAETE ez g e fod
zol7l giict. ol ATSHA A3 Aisld 7|52
APZ1AA oja) ZRE 5ol i BT 78
5%, NAEPdA @%3§ PFMsg 243 PEFRY
g3 Ao 7EQ 110%™ oz 52 HE:E
Hed. ¥ Pistellis®o] MPFMz =A%
PEFRA# 2] A&% Z pneumotachygraph@ &3
3 PEFRAZ3le] zto)= 48.02L/ming, Assess
peak flow meter2 &A% PEFRA 39 A¥Yr:=
8.41L/min& el

B ol gAeleial MPFMe| 2J3t PEFRA
¢ AT pneumotachygraph® £3% PEFR
I SAETA(r =066, p<0001)E KA,
MPFMej| 9J3+ PEFRAHRE e =
pneumotachygraphel] 2|3t Ay ¢ =4 &4
Hi & H99ME o @A FR3HUE, o=
Pistellis " o] A} A8}

Pneumotachygraph2 2%% PEFRAZa
MPFMe] <¢j3t PEFRAZ7te] Bland-Altmane]
W ? g o83t T ZHAZIAIZSY A& AES)
A&, 5 HA1AIZE PEFR3jo] B3] 95% A1
A= —134.9~+102.5L/mine.8 FX Qo
U, T dAIAl] PEFRZE 3144 (Fig. 1) o8
MPFM= Z3% PEFRE 2A8ES de= —71.5
~+382L/ming Bgx, & wbfoz AT
& ddoz Y& W= MPFMe] PEFR4ZE 3H
FH2og wAs] A —114.61~+86.55L/min
A nAFo|E —20.49~+9.49L/ming& YEe
t}h olg¥ F AAIAIY €A AxE TYs A4}
7142 & AlRre] AAER) 28] d&FHoz M=
& 39%<t PEFRE &3l de Mz dE 5
dF PEFRAAZES] A LxAe] F-n fAL
&9 (Table 5).
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e ¥ 43S 3G + Joy 7BA @At
9] #Hrlsdde] MR E FHUFe=H K88
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WA itk Wetd Ak A7)
AQ) pneumotachygraph& 7]&o.2 MPFMe| ¢
@ PEFR&Ae) B%%, 44, UL dEshn
Z} 841}

2 Y

22319] BAAR 1781 AFF R FoE AR
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