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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 Il Choi, M.D., Seung Beom Han, M.D., Young June Jeon, M.D.

Department of Medicine, Institute of Medical Science, 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(COPD) 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 I/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 I/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 difference 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(l/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.

§

§

PEFR by mini-Wright peak flow meter(Vmin)
§

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 &% AN 3| H5 Alole FBAFE
0.917 (P<0.01) )%} (Fig. 1).

F98 71BN EYA AMe A, Fol BAHCE &

)3} mini-Wright peak flow metere] &XX]7}
mass flow sensor® &% g Br} 31 7|HA
A A AolE P 36.71 £45.34 1/min, 7|3
A A AME Foe I 38.771+42.7 I/min &
A BEER o™ mini-Wright peak flow meter?]
2242]7} mass flow sensor 2 W} A BaAH
Aee FYE NEAFEA AME doll= 259
T 71712 &4% HA3o)e5 g Ao (differ-
ence) = 182 I/ming @2¥Qch(Fig. 2).

T &3 Alole] 2} ke mass flow sensor2
Z4% ghol 300 1/mine)3lR] Z$- 26-30%, 301 |
/mino] Aol AE 15-16% 2 &= mass flow
sensor2 3% HE71440] 301 1/min o]l
FA 300 1/min ©]3}o] 8181 mini-Wright peak
flow meter2 33 HR37|H549 2271 H2lst
A AAHp<0.05)(Table 2). AFHFAEHL 53
L2} groll 4EgE v = s 2AS A Hdle
9] #7] 2 (maximum voluntary ventilation)(p =
0.02)3 FEV(p=0.01)°] EAIF o= Fol3lch

Mass flow sensor2} mini~Wright peak flow
meter& AMS-Sle] Z38 ghe] xjolo] Hud FFH
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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(1/min)!* Agreement (I/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
>300 447 55.9 ~-67.0~156.5* 10.9~78.5
Total 37.1 45.9 ~-2.8~127.1* 28.4~45.9
'SD : standard deviation

*p<0.001

AL dAWS 9 gFel| e 95% 4= 77He sam- 2 o] AWEgta Zzte] Z) = 469, 499,

ple A4 2 mass flow sensor®] &7]4<& =33 a8 1392 #AFU HAE A4oZ mini
150 1/minw®]%}, 150-300 I/min, 301 |/mino]A}o. Wright peak flow 237} 37.1 I/minEA &35
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