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= Abstract =
An Evaluation of the Accuracy of Mini-Wright Peak Flowmeters in
Patients with Asthma and Chronic Obstructive Pulmonary Disease

Won ll Choi, M.D., Seung Beom Han, M.D., Young June Jeon, M.D.

Department of Medicine, Institute of Medical S cience, Keimyung University
School of Medicine, Taegu, Korea

Background : The peak flowmeter is very useful in monitoring of out-patients as well as those in emergency
departments because of its convenience and simplicity with low cost. There have been many studies aimed at
determining the accuracy and reproducibility of the peak flow meter in normal population. However, there is a
paucity of reports regarding its accuracy in patients with chronic obstructive pulmonary disease(COFPD) or
asthma. The accuracy of the peak expiratory flow(PEF) measured with a mini-Wright peak flowmeter was
assessed by a comparison with the results of a mass flow sensor. ’

Methods : The PEF measurements were performed in 108 patients aged 19-82 years presenting with either a
chronic obstructive lung disease or asthma. before and after inhaling salbutamol. The PEF measurements from
“the mini-Wright flowmeter were compared with those obtained by the calibrated mass flow sensor.

Results : The average of the readings taken by the mini~Wright meter were 37-39 1/min higher than those
taken by the mass flow sensor. The average percentage error of the mini~Wright meter were higher, ranging
less than 300 }/min. The mean of the differences between the values obtained using both instruments (the bias)
+limits of agreement( +2 SD) were 37.1 +90 1/min for the PEF(p<0.001).
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- An evaluation of the accuracy of mini-wright peak flowmeters —

Conclusions : The mini-Wright peak flowmeter overestimated the flows in patients with COPD or asthma. It
was also found that the accuracy of the mini-Wright peak flowmeter decreased in its mid to low range. The
limits of agreement are wide and the differenice between the two instruments Is significant. Therefore, the
measurements made between the two types of machines in patients with asthma or COPD cannot be used in-
terchangeably. (Tuberculosis and Respiratory Diseases 2001, 50 : 310-319)
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Table 1. Characteristics of the study subjects(n=108)

Mean +SD' Range

Age (year) 61.84+11.8 19-82
Men 52
Smoker 55

pack/year 32.9+18.7 2-60
FEV, :

Liters 1.29+0.62 0.4-3.40
PEF(1/min) : Mass flow sensor

Baseline 176.0+87.3 40.2-421.2
after bronchodilator 208.1+100.4 52.8-480

Values are numbers of patients or means (SD) with ranges

SD : standard deviation

FEV,={forced expiratory volume in one second
PEF =peak expiratory flow.
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Fig. 1. Comparison of peak expiratory flow rate
measured by mini-Wright peak flowme-
ter and mass flow sensor with line of re-
gression(—), line of identity(— —), and
95% confidence intervals(—)

Mini-Wright peak flow meter®} mass flow
sensor 2 S8 W &7 {& Alole] AAA S
0.917 (P<0.01) o]} (Fig. 1).
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= FY98 718G AR Holle 254 fth
7712 A% A sr]REel AU o] (differ-
ence) = 182 I/min= #Fwivi(Fig. 2).
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Fig. 2. Difference between and mean of readings from mini-Wright peak flowmeter and mass
flow sensor

Table 2. Average percentage of error of the mini-Wright peak flowmeters at varing flow
rates

Flow Rate, /min

<150 151-300 >301
Baseline 25.67 28.82 15.08*
Post bronchodilator 30.42 25.40 16.40*

*Significantly Lower values (p<{0.05)

Table 3. Mean, SD, Limit of agreement and 95% confidence interval for the difference be-
tween the mass flow sensor and the mini~Wright peak flow meter

Range by Limits of 95% confidence
mass flow sensor Mean(l/min)  SD(I/min)!  Agreement (l/min) intervals (I/min)
<150 18.9 32.7 -46.4~ 84.3* 9.25~28.7
150-300 52.2 484 -44.7~149.1* 38.3~66.1
>300 44.7 55.9 -67.0~156.5* 10.9~78.5
Total 371 45.9 -52.8~127.1* 28.4~459
'SD : standard deviation
*p<0.001
2t LAY 2 o]l g 95% AFFHE sam- 2 Ppo] Auugts Zpzte] S = 469, 499,
ple Ax 2 mass flow sensor?] 37]8% &23% g8l 1392 TEER Y. AAE YPdLE mini
150 I/min¥]®}, 150-300 1/min, 301 l/mino]Ake. Wright peak flow 427} 37.1 I/min¥A] &35

— 314 —



— An evaluation of the accuracy of mini-wright peak flowmeters —

A1 F 7R ST 3] xpolvt -52.8¢14 127.1
1/min AtelolA AXE HAL 95% AlF]F-Zhy o)A
FAHe R §oJ3 xfe|rt it} Mass flow sen-
sor2 Z43% 37]4%50] 150 I/min 1|RQ) oA
F 71719) HAH57]64:9] 2ozt HHF 18.9 I/mino.
2 7K} A3l 150-300 1/mingl T4 52.2 1/
minZ 7 ko™ 301 I/mino] Al oA 44.7
I/mino 2 Zx A3 ZE TollM Holghe-
UAHYE "Hoytkal 95% A=A EAZ o2
93t z}o]7} 212 th(Table 3). Mass flow sensor
¢} mini-Wright peak flow meter = 43 s

7o) Aol ghe PAWAY +25DE Slohi
BAHEEs 22 g9t

[

a

HollA 58] Bo] o] 853l = peak flow meter
ARR3E] Hi, 7HEs, Foivh 7hsEled 1)
w13} 987 d0l A ARgo] AE I ok Z1g]
I peak flow meterZ A& A9 vy Ao

7t =& AEA 9l peak flow meter& AL A

S = A WSEZIPUGAE AR o

rlr :10

ole} 7]&& Adelel A$- 100-700 I/min EHe] &
N 294 2Rkl £10% W2 AHEE 7

&} AHA (reproducibility) & £10 l/min E&=
S £5% oWE FAT A& ARt qUh
Y 57RE5e] AEg= AL BA3] s
1987'd0l] m|5g-F-313] Pell A= 247119 71 715
e E AAE vl ol 1994 39= 271K 7)5 I
g 731t o]E2 7129 2471X) 7| E
H]af rise-timeo] W21 &3} (high frequency)
oltt. AE=E FAI| X vFER
(ATS)ellA AAZE 267}12]2] 71841 7]FHE &
AMg-Blo] HEsledolsiyt olelgt 7|5 %’EHE EER =
2 285 7IHFEVE BelAM e &

2 2 47Nz olEd 7F 7|2 mass flow
sensor®] AIwg WA ZH3 Fof FxE Ao

Z mass flow sensor®} mini-Wright peak flow
meter ZAZFS v|ash= o) Mt 2L WPow
A o] & 7|24 7R e AR ' 7
 7F7I 2 BAsietle B Aokl nEEg
E J7o| A= mass flow sensor2 S A AlZ3|A}
7} AXZ dhE oz w|REREE e v|ENE HUEs)
= HAL 3 £ o] VAR EFT & VEAE A
Aol Jowg EAs
2 dFoA FESAAE AR mass flow sen-
sore A7jdoz e 22 7HdE 9] ~H])
a7} Atolg 71571 A& AS diFel 23 A7l=
g =48 AN SAEA 71RE AAdse ol
w5 o] 7]A]e] BEEE +3% Tt 6 |/mino|3lE2
]Eﬂoﬁ ol gae g QkgAo] w|=g- 53]
7|&S F gl Aog Bud uf 9o,
Peak flow meter2 &A% U374
W)= Cross 5279 A7l oJ3hA FAollAle] A
H$l= 500-700 1/mino]il oJgex FAEHE
380-500 I/min o 2 A|AJEIFIL =l AellA 3 F
%0, o] A9 400 1/mino] 4} 18] iL JAde] AL
300 1/minol & Aoz 7Esigith. sue] g4
7} 9=e] FRHET FEE T & glon
A B A= mini-Wright peak flow meter 2

32

L L

27431 gho] Yl 350 1/min |31 7] F#Mo] )
= 34E Ao ® mass flow sensorgle] xjo] 9l
LAE eIt

B d7oNE FU8 /BN A8 B ¥ T
%= mini-Wright peak flow meter&% ko] Bt
36.7-38.7 I/minA =2 Z71Eo] glem 20-24% 2]
B2 A mini-Wright2 =33k Zro] mass flow
metere] 23 ok A F BiEe) #xje)A
l;« mini-Wright peak flowmeter® &3 3} 71o] A
=3k 9r8-8. ot 4= 9)t}. Gardner 59 A+
]HE 250 l/mlnoﬂi\i‘—g mini-Wright peak flow
meter”} 45 |/ming A &332 400 1/min ¢
AMe 35 /minF= FA FFAHE Ao Hust 4
e} gAFsIE T 28)v Gardner$-& &8 1400mm

— 315 —



- W. I. Choi, et al —

dx FR8 A FR3] 6%z A FAEAS
Ao FEHHY o] AT BRE Yo 31X &
3 0)FERER Y EE UEShe V1 2R A
TE slpenz & A5 A} Xol7t AL =
& Ao F5T 4 Urt. Pedersone 57& ©]23
2% mini-Wright peak flow meter® &A% gko)
A FEEY o AL FHEEY A
o} 300 I/min Wi 73§ oj@H o Mg v}
o 60 I/minA % =7 &=z £3) == B
¢l 100-500 I/mind| M Holx 25 1/mino}/d A
ZRE 3 w13 dAlg 7FEA7IE o] 884 mini-
Wright peak flow meter?] §&& dH|w3 ik o]
249l A9 A9 fAkEA BERS WEY. wE
A B Ao Mgl mini-Wright peak flow meter&
Ake] BE o2 v wsidE e A Blg 25
B ASA|o 7IA UsiAlT 2R € Ry
AA| BAEAME 757 Wolgdol Zug sAdA
© FoE Q3%

HN 7SS HAdlg F71E FUT oA &
gigte] =B8N FABINE AlF3le oA M =
& 71F2° " 7171 # o] RoX|A] e A9-¢}
A AApl HFHolA ¥e AY, 28 3FD
Kol ofgl Ao 23 ol e v|H F L&
Az 4 9tk

B dqolMe] 221 gk 300 I/minolslll e 2
A7h 25.4-30.4% 2 FEHN O 301 /min o]
oMM 15-16.4% 2 BEHE ¢ + Usich 2y
CIE gt ioll vlg)] B A7 24 #ho] A BF
HR T 53] 301 I/mino] /oA 23} gro] o] & A
& B A7 A4 24 € AHAAHE S de
FAES o E ZARE Bl dolFl grolnz Jl&
WAV E BA 2AME QAjele o]zt 9lg AoE
23 & k. 22y Shapiro $'%0] F4le o
4oz HAYIIIRESE 53573719 peak flow
meter® FAld] &43lo] mini-Wright peak flow
meter?] FHTE SH3GEH 53] 2003 o} A}
£33 mini-Wright peak flow meter&3 ]9} £ ¢

79 2428 1w A iLe] WA LA}
7e) ARBRh WA 71 FE7] Hoks AlelA
248 3% LA Y 2 Ao HHT 5 A B
AT 03 gl FFE FE 2] WrEE I
BAE 23 e, 7], BRA, 44, FAe o4

715¢ BT E ALY (maximum vol-
untary ventilation) & EA13¢ felde] = Ao
2 BEE] 3FI80] I B Lagel AR 7
VS-S ST = AUk 2= B AFa doldd
o2} ghe vl AugEaafiels dgshs £10
%22} & 2H3 YeE AT 5 AU
Blend 57 5 7} wow doj7l Azl o
AEE Wi o B ABAAUL AT S T 3
Wo] dAsks AS ouisks AL ohE3 ¥ vt
glo] B A7 H% Blend S%0] AAF Wboz
5 7148 olg3le] &A% AAA HE dAse
A& st B d79)4 mass flow sensore}
mini- Wright peak flow meter?t 371852 4
BASE 0.917(p<0.01) 2 ABAdo] wghort Hel
(bias)= AAE e s e o F5o A=
e 2 XHEHE ol BAHCEE &
J&HA zpel7t A T 7IAle] EARRE 4R A%
7 Be-E o 5 Uk o]de ZHE mass flow
sensor®} mini-Wright peak flow meter2 2743k
ANE Frushdog A gd 4 gloki deEoh
EEEIREIORE PSS R E
7= AllA mini-Wright peak flow meter2
248 A r)445E B LARE /R ER 53
g g o F95 28 Aoz AzEr). a2y
AN H 5ol fde] WSS W o2 B
g v gleoma 7|FaAe) e A F 7}
A 71712 8 BE3 Ase #xe] A8 wf- F
43 Aoz AlEH.
& 2alulale] mini-Wright peak flowmeter$}
& sta gA AU zUeE4E S8k 7ITE
o] Wo] A€ Aoz AZE uetA HA 3§V

- 316 —



— An evaluation of the accuracy of mini-wright peak flowmeters —

& 343 A4 mini-Wright peak flo-
wmeter 2 13} 2273 £= 74 234 & 4

T 32 MY H7 e AAME T 215 e x]i
7} Qlojof dlmg B o] AnE masA 2t =
A2 9 13871 A9 FH 9} 33} ©] 57130
A A3 AAE RS 5 wdle] L w3y
& Aog PzAr

=23

2 o

ATl

Aol Age gy AMHI = §7] 5597
Qe #xtet STl ol ¢ %ﬂ’—‘v‘%ﬂ—
o A5 ¢ A B W F-851. 34554
71el & Aew 2 A it Be A7t glo]
sty R E e B2 g EF3e
o] BEwe W3 A= =20} ulghd wAlH
AHES £ Ae X E $E EH"JQE Z B
¥ mass flow sensord] HQs7]8E ==}
mini-Wright peak flowmeter<] ZX*X]:‘Z:— H] 1.8}
AE=g BFstaz £ A7E A s

oo

A o g 2 Ady $82 108We
ez §94 71 SYA AMe A Fo) 57
455 243 en & BAE mass flow sensorE
=43 & mini-Wright peak flowmeter2 A3
A A 37 545S SA3H.

I}

A4 9 wdEAE AR

1]

@594 mini-Wright
peak flowmeter2 243 A 3718% e 7|3A|
A AME F5Fol BARle] mass flow sensor
EAX R Hd 37-39 I/min 4] #R=E Y 300
/min o|sle] WA oxk= 25% olidolglm
301 I/min o]¥fAE 17% olstz BEAHYUT}H. =
7712 23T T dARE HAY £ Y He
(bas)& FAE oz P o} f49 Ao
et e BE AXHAE Holuya EAdor: &

L

o5HA ztel 7t U

4 &

el W A dE BAjoA  mini-Wright
peak flow meter2 4% HNWZ7]H45S mass
flow senore] AW} 4 #F=9len 300 1/
mino|dte] f&ellA expt Ao T JIAR &3
& H ST HE Alele] A= 95% A= 71
A BAFo g {3t zlo]7} QI 2R mass flow
sensor 2} mini-Wright peak flow meter2 &% 3}
AnE Asagd o ASE S glrka Sy,

ik
o
o

1)

1. Murphy S, Sheffer AL, Pauwels RA. National
Asthma Education and Prevention Program:
highlights of the expert panel report 1I : Guide-
line for the management of asthma. Bethesda,
MD : National Heart, Lung, and Blood Institute,
1997. (NIH publication no. 97-4051)

2. British Thoracic Society, National Asthma Cam-
paign, Royal College of Physicians of London,
British Association of Accident and Emergency
Medicine, British Paediatric Respiratory Society,
Royal College of Paediatrics and Child Health.
The British guidelines on asthma manage-
ment : 1995 review and position statement. Thor-
ax 1997;52(suppl)1:S1-S21.

3.01% 43 2 535783, COPD 2 4 187
3 ; 2000

4. Siafakas NM, Vermeire P, Price NB, Paoletti P,
Gibson J, Howard P, et al. Optimal assessment
and management of chronic obstructive pulmo-
nary disease(COPD) : The European Respiratory
Society Task Force. Eur Respir J 1995;8:1398-
420.

5. BTS guidelines for management of chronic ob-
structive pulmonary disease : The COPD Guide-

— 317 —



— W. L. Choi, et al —

line Group of the Standards of Care Committee
of the BTS. Thorax 1997;52(suppl) 5:51-528.

6. Cotes JE. Lamg Function ; assessment and appli-
cation In medicine. 5th ed. London : Oxford
Blackewli Scientific publications;1993.

7. Wright BM, McKerrow CB. Maximum forced ex-
piratory flow rate as a measure of ventilating ca-
pacity. BMJ 1959;2:1041-7.

8. Wright BM. A miniature Wright peak flowmeter.
BMJ 1978;2:1627-28

9. Eichenhorn MS, Beauchamp RK, Harper PA,
Ward JC. An assessment of three portable peak
flowmeters, Chest 1982;82:302-9.

10. Miller MR, Dickinson AD, Hitchings DJ. The ac-
curacy of portable peak flow meters. Thorax
1992;47:904-9.

11. Gardner RM, Crapo RO, Jackson BR, Jensen
RL. Evaluation of Accuracy and Reproducibility
of Peak Flowmeters at 1,400mm. Chest 1992;
101:948-52.

12. Shapiro SM, Hendler JM, Ogirala RG, Aldrich
TK, Shapirc MB. An evaluation of the accuracy
of assess and mini-Wright peak flowmeters.
Chest 1991;99:358-62.

13. Jones KP, Mullee MA. Measuring peak expirato-
‘I'y flow in general practice : comparison of mini
Wright peak flow meter and turbine spirometer.
Br Med J 1990; 300:1629-31.

14. Jackson AC. Accuracy, reproducibility, and vari-
ability of portable peak flowmeters. Chest 1995;
107:648-51.

15. Van Schayck CP, Dompeling E, Van Weel C,
Folgering H, Ven den Hoogen HJ. Accuracy and
reproducibility of the Assess peak flowmeter. Eur
Respir J 1990;3:338-41.

16. Gardner RM, hankinson JL, Clausen JL, Crapo
RO, Johnson RL Jr, Epler GR. ATS statement on

standardization of spirometry-1987 Update. Am
Rev Respir Dis 1987;136:1285-98.

17. Miller MR, Pedersen OF, Quanjer PH. The rise
and dwell time for peak expiratory flow in pa-
tients with and without airflow limitation. Am J
Resp Crit Care Med 1998;158:23-7.

18. American Thoracic Society. Standards for the di-
agnosis and care of patients with chronic obstruc-
tive pulmonary disease(COPD) and asthma. Am
Rev Respir Dis 1987;136:225-43.

19. SensorMedics Corporation. Operators’s Manual,
6200 Autobox DL. California : SensorMedics
publication ; 1992.

20. American Thoracic Society. Standardization of
spirometry, 1994 update. Am J Resp Crit Care
Med 1995,152:1107-36.

21. Bland JM, Altman DG. Statistical methods for
assessing agreement between two methods of
clinical measurement. Lancet 1986;1:307-10.

22. Gregg 1. The quality of care of asthma in general
practice-a challenge for the future. Fam Pract
1985;2:94-100.

23. Katz DN, The mini-Wright peak flow meter for
evaluating airway obstruction in family practice.
J Fam Pract 1983;17:51-7.

24. National Heart, Blood and Lung Institute. State-
ment on technical standards for peak flow me-
ters. National Asthma FEducation Program.
Washington DC : NHBLI ; 1991.

25. Rauterkus T, Kittinger P. The Mass Flow Sen-
sor - a closer look. Cardio-Pulmonary Review,
California ; SensorMedics publication ; 1991,

26. Nelson SB, Gardner RM, Crapo RO, Jeniseri RL.
Performance evaluation of contemporary spirom-
eters. Chest 1990;97:288-97.

27. Cross D, Nelson HS. The role of the peak flow
meter in the diagnosis and management of

- 318 —



— An evaluation of the accuracy of mini-wright peak flowmeters —

asthma. J Allergy Clin Immunol 1991;87:120-8. ing Group : test of portable peak flow meters by
28. 7194, /19, Ad5E, 34, A4, AU, explosive decompression. Eur Respir J 1997;10

3], A%E-. Peak Flow Meter2 &43 Huj (Suppl)24:23s-25s.

37)1F<EE(PEF) 9 FRAAAX 9 7E 37)7) 30. Hegewald MJ, Crapo RO, Jensen RL. Intraindi-

SAAR] A, 29 2 387143 1998; vidual peak flow variability. Chest 1995;107:156

45:1000-11. -61.

29. Pedersen OF, Miller MR. The Peak Flow Work-

— 319 —



