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An Evaluation of the Accuracy of Mini-Wright Peak Flow Meter
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Department of Internal Medicine, and Reseach Institute of Medical Science
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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
pneurnotachygraph 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 subjcts 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 + 2.4 49.5 + 14.8%*

Height(em) 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 + 5.7 729 + 16.4%
PEFR(L/min) 5949 £ 106.2 361.9 = 146.6%*
Vmax50(L/sec) 592 + 1.54 2.86 £ 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.
**5 < 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.

#l9) FH@AA FVC 3.16 + 0.81L, FEV, 2.32
+ 0.82L, PEFR 361.9 £ 146.6L/mino.& 223?]9]
Aol FVC 4.42 + 0.70L, FEV, 3.99 + 0.63
L, PEFR 594.9 + 106.2L/mind]} vl3} §-2j81A @
el (A2, p < 0.001, Table 1).
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BA(AZ, r =090, p<0.001;r=083p<
0.001) & YepdH(Fig. 1).
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umotachygraph2 Z73% FEV,A&Alold] &4%
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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)& viEPAtH(Fig. 2).

% 39d9] BE AP HAPE qFo= 3t
& «f MPFM2 &A% PEFR2 569.3 + 133.9
L/min®2 pneumotachygraphe] ¢j§ PEFR
552.8 £ 150.7L/minol| vi&] #FF 16.5L/minWHE-
apo)g Holi FAHCE foshAl wuem(p <0.
05) o= &A% A4 PEFR 2.90%l aidslsd
ok o]F 2289 AYANE ddoez IUE o
MPFM=2 &%43% PEFRE 605.5 + 82.6L/ming
2 pneumotachygraphol] 23 PEFR 594.9 +
106.2L/min| ¥l&] H7 10.6L/minTF Zo|§ B
of foJshAl EER(p < 0.001) oj= ZAHE A
PEFR 9} 1.75%°) s§gatdct. 1732] A23zpwh
& ges 39S W F AAVIAY PEFRAH
2t zpo)7} §iSih(Table 2).

RE Makelal MagaldA Bland-Altmans] %
2| ol#lA] pneumotachygraph @ 3% PEFR
7 MPFM=z 243 PEFRAZY dA4e HE
3t9e w F Zxpridlel PEFRAAT #ole 95%
A AE —1349 ~ +102.5L/mino| o},
PEFRA A7  SAWAA(X = 1.22Y — 143.3,
Fig. 1) 22 MPFM2 2743 PEFRA4 & 1A%
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Table 2. Difference between PEFR measured with MPFM and pneumotachygraph in normal

and asthmatic subjects

Normal Asthmatics Total

(n=22) (n=17) (n=39
MPFM(L/min) 605.5+82.6* 361.7+140.2 569.3+£133.9*
Pneumotachygraph(l./min) 594,94+ 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 pénel)and
after(right panel) correction of PEFR using our regression equation in 22 normal and

17 asthmatic subjects.

&= —71.5 ~ +38.2L/min& JeP T} (Fig. 3).

20319) AAUTe Yo r Mz gdE 3¢ B¢
¢¥<&zo2 pneumotachygraphZ &35k FEV,,
FVC, PEFR, 37143H&8% 50%3e Hd/if&E
(Maximal flow at fifty per cent expired vital ca-
pacity) & Ztz} 3o e} zlol fIdvk(p > 0.
05). & #Wyoz MPFMz 23392 dx
PEFRAZ ] 3iFd] ©& &8 Aol gida(p
> 0.05), A2 & 3¢ F<U¢ PEFRAZY WHolA
4 CV 239 £ 1.15%2 pneumotachygraph =2

Z#48§ PEFR9 CV 5.20 + 3.54%, FEV,o] CV

3.36 £ 1.10%° ®IsjA FoJstAl WytH(&4, p

< 0.01, p < 0.05, Table 3, Table 4). Z41A
MPFMZ 2343 PEFRAA <] CVE= PEFRAZAH
$o08 JAARA(r = —0.49, p < 0.05)F HI
1, pneumotachygraph@ 243 PEFRAIF<]
CVe PEFRA3Hz 94884 A% = -0.30,
p = 0.09)-& RH}(Fig. 4).

2029) AAANE tidez MPFMz &3¢
PEFRA# %} pneumotachygraph2 Z%3% PEFR
A#7t Bland-Altman W™ <3 dx4& 2
E35& © F #APIA PEFRAAZ Zole] 95%
AZgAle —114.61~+86.55L/mino|giw, & 2
A7A 2 £33 PEFRAAZY AKX = 1
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Table 3. Difference of representative PEFR measured with MPFM and pneumotachygraph
among three successive days in 22 normals

Ist day 2nd day 3rd day
MPFM
PEFR(L/min) 6239 + 83.5 612.7 £ 79.0 611.6 = 764
Pneumotachygraph
PEFR(L/min) 616.2 + 1252 590.5 £ 925 599.4 + 106.0
FVC(L) 4.65 £ 0.71 4.44 + 0.74 435 + 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 = 1.62 587 + 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

239 £ 115
520 £ 3.54*
393 £ 1.21%
3.36 £ 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)o® MPFMz &3%
PEFR& wAstgle wWie —20.49~ +9.44L/min
& et 2e AARIAM M2 b2 3YEt &
AP M2 te ¢ PEFRAHZS] dXAE pneu-
motachygraph2 £48ld e Aol Mz O 2
b zpole] 95% A=A HAAE —56.08~+
82.92L/min 5L MPFM 2 43192 v Ahxjs
—31.53~+57.07L/min%t}(Table 5).

20812] BA<lolA pneumotachygraph® 233
PEFRE 71&2.2 3ld MPFM2 4§ PEFRA
Hule] zpolE Az 2 FHUS o ol AL E
pneumotachygraph® &%3% PEFRAH= 93

2B BA (r = 0.66, p < 0.001)& HHHFig.
5).

LA
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H A3 Hrish=d 448 FAEe s Ao A
oY, PEFR9] ¥% wlojAol o3 Ao 3% 3
742, R AekEo)] gk vhe-o] Byt ¢ FHFFEY
o uj$- a3},

19591 d Wright?of] oJsliA] zicdel w7l &% 7]
T2 Foig PFMs7} 7 o|£2 28}l A
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p<0.05
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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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Eon Bar'PEgon, o]g A2 PFMsE o
€% PEFRY] £Ao] t% v dg o|&H%Ud. £
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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 Ist-3rd 23.26 +73.66 -17.14
2sd-3rd 14.77 +57.07 —31.53
1st-2nd 8.04 +69.90 —53.82
Pneumotachygraph Ist-3rd 13.42 +82.92 - 56.08
2nd-3rd 5.38 +63.54 —52.78

5o g, $3€ 44 PEFRY 88319 24A0)
Aol olgt PEFRAHTe] Aolg £4E PEFR=Z
he @] WS 50 22 24¢ A4 PEFR3
BFsd AAIAR 543 PEFRAA ] Zojmt?
o2 W St ¥ AgeA AsE s
ZAA7141Ql pneumotachygraph® £33 PEFR&
Z1E02 39 MPFMeg 43 PEFRAZ 39
oA Y=g Auslded, 34U dAE 2
FollAl MPFMe] <3k PEFRAEHE  pne-
umotachygraphe] 2]§+ PEFRAZq] nlal| Ha
16.5L/min & 279 A4 PEFRY 2.90%9) o]
£ Eu, AYwe didoz g we B3 10,
6L/min & ZAH A4 PEFR9 1.75%<] xol&
Bgow, ARATE e A de FoF
apol7h gisich ol ATSA A% AikslerisA
AZIAI od EE fgd diE ATz J1E
5%%, NAEP9A &#3 PFMs2 Z#3F PEFRY)
dig dEre 7FEed 100%™ ohg e HYEE
Bk 3H  Pistelliz?o] MPFM=z =A%
PEFRA# 9} A&x & pneumotachygraph® &34
%+ PEFRAHa}be] zloly= 48.02L/min&, Assess
peak flow meter2 243 PEFRAZe A¥gx:=
8.41L/min& vyt

BooApdiag AFaleA MPFMel 9%t PEFRA
o] AT pneumotachygraph® Z43% PEFR
ZF SR =066, p<0001)E XA,
MPFMej ¢jgt PEFRAAHE @& HedAe
pneumotachygraphe]] 2J% A3} o A &4
Hi £& #HeldAe o A FAH%e, ol
PistelliS® o] A9} Y3}

Pneumotachygraph2 243 PEFRA#3}
MPFMd] 23 PEFRA%7k] Bland-Altman$]
WH® G olgsle] T AAZ|AIREe] XS HES
v, 5 HAAIZ PEFR2be] BX¥ o] 95% A
A= —134.9~+102.5L/mineg £x] ¢qto
U, T AA71Ale] PEFRZE 3j3p#34](Fig. Do 2
MPFMz #43% PEFRZ nA39E = ~T71.5
~+438.2L/ming H¥D, £& Yoz AT
& doz g8 = MPFMe] PEFRAZE 37
PN mPsr] A —114.61~+86.55L/min
A pAFE —20.49~+9.49L/ming viepd
o} o] F AAPIAIL A Aee YT HAL
72 3 Ao AAZIEAl] o8] AE4FoR M2
Uhe 395t PEFRE £7438lo] d& A& tE 5
dEet PEFRAIZ7E) A GX 4] 433 f4}
&9t (Table 5).
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derz oz 718 A4 Fo 7= #HHA HAFAeS
717 BAES] H715A-L FAe vEA =& W
o]ld& 7IRIT oA, 228l9] AAARITHE iAo
2 MPFMo2 Z4% PEFRAZ9] AUEE 2A}
s, A2 T 395 94802 MPFMY
pneumotachygraph2 233 PEFRA A9 3144
o F-9J3 ztol= IR, 22 AAIAR § Al
o] ZAAb|eale] o 39EN d&FHez EHF
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2.39 + 1.15%, pneumotachygrapho)] 2§ ZH$+=
5.20 £ 3.54%=2 fostA Fol MPFMe] <J3
PEFR4Zo] ©] #& AEAEE Uvehiled, o
Pistelli5*" o] ¥113 MPFMo| 2]§F PEFRAZ 9]
CV 4.93 + 3.93%, Assess peak flow meter2] 8.
23 + 6.65%, pneumotachygraph®] 8.45 + 7.02%
of v&]A vluE e PU=g vl

A7l EAAPIAIE ARl <JEA
ATSEEWYY wet FVCH7|E olg3ld FA=HE:
FEV,& 28 A4slH715 34714 PFMs&2 £%
g PEFRo| 8[8iA] AU Ho]Ao] &o}r® 7lmd
o] ool mEalE W (gold standard) o2 o]
451 gled, B dtdAMe A2 Y& 3d5e @
420 % pneumotachygraph®2 #H 7|52 £33
& wj FEV,9] CV+ 3.36 + 1.10%& MPFM=g &
A% PEFR CV 2.39 + 1.15%° ®l3} #2l8H)
#AX MPFMo 2 &43% PEFRo| Aatsta7)5dA
ZiAle] ©g FEV, Rt} A Hol4do] o & A
o2 Jeht Hagzte] AT F-83e R
o B 97U Ha8 ZoE Az

2 dFoA ZFAdoA MPFM= &A% PEFR
9] CVe} PEFRAFHALolof] JAHBA(r = —0.49,
p < 0.05)5 Bo PEFRAZFo| H&4E WA 0]
Z718l9 01 ol Pistelig?o] B3 Assess
peak flow meterd] 2J3F PEFRe] CVe} PEFRA
ZAlolo] HAAFATA (r = —0.476, p < 0.01)2] 2
e} dxjskdnt.

wEk4 MPFM& £33 PEFRA A& [k} 7

=7A7141Ql pneumotachygraph® Z4%§ PEFR
AEa & JRBAE YL, & 8= 4 A
dAe welW, MPFM=z 2%3% PEFRAZAE
pneumotachygraph® &3X3 PEFR/JZ3le] 3]
o2 3YEEE Aol F AAIARE PEFR
AR dXAe L3 HI1EHAAR T Al
H7VsA Rl o8] d&zoz 39Fet PEFRE
2R3 de Az tt& 2¢7F PEFRY] AAY ¢
A fAksled, MPFMe] ¢J8l &A% PEFR&
A H7ls AApl 9@ d@rlsdEe oE vt
e L 4HL 2HE £ don JEx ANFA
9 #@7)sAEe] wigte FHPEsY 88
Aoz Atadt.

2 o

ATl :

Ful4 PFMsol ¢J3t PEFR&ZAHL 43
Hae] Ay} FHBA gl o= g, o
B4 o8] 545 PEFRAZo] drli} Hewt & A
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