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Peak Expiratory Flow in Normal Healthy Korean Subjects
Measured by Mini-Wright Peak Flow Meter
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Background : Peak expiratory flow (PEF) provides a simple, quantitative, and reproducible measure of the
existence and severity of airflow obstructions. Peak flow meters are designed to monitor the condition asthma
patients. There are many reports showing the normal predicted value of PEF in other countries. Studies on
healthy Korean adults have been performed in a relatively small sample number and a lower limit for the nor-
mal value was not reported. Therefore, an attempt to provide normal predictive PEF value with a lower limit
was made.

Method : The PEF(Mini-Wright Peak Flow Meter) measurements and spirometry were done in 233 men and
631 women without history of respiratory disease. All subjects were non-smokers with no respiratory symp-
ioms. The normal predictive value and its lower limit were developed by multiple regression analysis. The result
was compared with regression equations in other reports.

Results : The regression equation for the normal PEF predictive value(L/min) is 25.117+4.587 X Age(year)-

T2 ATE 19999 AAdisia oA 3 AT 2L 28] o] FARE.
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- Peak expiratory flow in normal healthy Korean subjects —

0.064 x Age*+2.931 X Height(cm) m men(R*=025), and 146.942-0.011 x Age?+1.795 x Height(cm) +0.836
x Weight(kg) in women(R?=0.21). The regression equation for the lower limit of this value (I/min) is 25.117
+4.587 X Age(year)-0.064 X Age’+1.936 x Height(cm) in men, and 146.942-0.011 X Age?+1.232 X Height
(cm)+0.481 X Weight(kg) in women. The residuals were normally distributed. The PEF in Korean males was
sililar to those reported in British and Japanese subjects. The PEF in Korean females was similar to that in
British subjects, but higher than the PEF in Japanese subjects. The lower Imit of normal value was 71% of

normal predictive PEF value in men and 76 % in women.

Conclusion : The normal predictive PEF value and its lower limit was measured from 233 male and 631 fe-

male asymptomatic, lifelong non-smoking participants. The normal predictive value was different from those of

other studies on Korean subjects. Therefore, further studies are required. (Tuberculosis and Respiratory Diseases

2001, 50 : 320-333)
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Table 1. Age and gender distribution of the reference population

Male Female Total
Age(year)
Number % Number % Number
<30 17 7.3 38 6.0 55
30-34 15 6.4 97 15.4 112
35-39 42 18.0 134 21.2 176
40-44 42 18.0 93 14.7 135
45-49 36 15.5 65 10.3 101
50-54 26 11.2 75 11.9 101
55-59 30 12.9 52 8.2 82
=60 25 10.7 77 12.2 102
Total 233 100.0 631 100.0 864
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Table 2. Mean value of weight and height (reference population)

Male Female
Age(year) . : : :
Height (cm) Weight (kg) Height (cm) Weight (kg)
<30 173.9 73.1 161.0 54.6
30-34 171.7 68.9 159.2 54.6
35-39 168.8 69.8 157.9 56.7
40-44 169.6 69.3 156.6 56.3
45-49 166.7 69.1 156.1 57.9
50-54 168.0 70.7 155.4 58.7
55-59 164.5 66.2 154.7 57.8
=60 165.8 62.4 151.7 56.9
Total 168.2 68.6 156.6 56.7

29l slgtadol] tist 394448 SAS procedure?
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dual)e] #2& 8] PROC UNIVARIATE#}
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e mh ARt Agd tEiMe 131418
TER 220 REg 93igith 1 ol H|
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A sk @4 A} wdFoale) Wi}
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ga] fEiAAt. AREA Bde AR ¥,
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g o] &3] el (Table 2).
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Table 3. Characteristics of the reference population

Male

Female

Mean S.D. Min.

Max. Mean S.D. Min. Max.

Age (year) 45.37 11.03 17
Height (cm)  168.21 5.69 152
Weight (kg) 68.63 8.96 45

79 44.06 11.34 20 76
187 156.59 5.29 139 173
103 56.68 7.43 37 86

S.D. : Standard Deviation Min. : Minimum Max. ; Maximum

Table 4. Estimates of the proportion of mea-
sured between-individual variation in
PEF in Korean adults attributable to
identified factors

Factor Proportion of variation attributable
Sex 0.625
Age 0.018
Height 0.057
Weight 0.006
Unexplained 0.294
Total 1.000

*Measured by regression equation(partial R?)

o olg AL 70.6% I rh(Table 4). Add w
& 58X A E 7 ¥, gFsE &
o] AFEIEAS ARG 93] Shapiro-Wilk
testS Ale A3 BYIME p-valuet 0.9995
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AEEE wgtch AT J49 HaE7) R A
BFARR G FA ] NS FIhe IAERNL
o2 At ZAX ) slebde] dig sHeAe
AFERA e R4 -1.645 x SEE(Standard
Error of Estimate) & 3}t vlaE 98} 4 52
o] A7 A7}, P59 B B ez Ags

Nunn %% Kazuharu®$-e] d7Z23olA U 3
ARA2E FAl AABIETH(Table 5). o] 3A%
B BT g Z dH A BT AR 3
T AZE sl AAFAX L AA Y aed&
Yeille F34& 28 (Fig 1,2). @343 qAdA
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Ao 2 SARRAE o3l FAE aH . EX
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A A AANE FR o= B Aol B (Fig.
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Table 5. Prediction and lower limit of normal equations for PEF measured by mini-wright
peak flow meter(Korean and Japanese)

Korean' Korean® Japanese

Male Female Male Female Male Female

N=233 N=631 N=129 N=125 N=1047 N=1738
Intercept 25.117 146.942 658 445 -389.3 -165.2
Age (Year) 4.587 -2.45 -0.96 16.6 2.83
Age? -0.064 -0.011 -0.338 -0.00745
Age’ 0.00189 -0.00047
Ht rp (cm) 2.931 1.795 1.36 2.01 4.54 3.25
Ht iy (em) 1.936 1.232 N.A. N.A. N.A. N.A.
Wt erp (Kg) 0.836
Wt 1ix (Kg) 0.481 N.A. N.A. N.A. N.A.
R, 0.25 0.21 0.28 0.12 N.A. N.A.

Ht erp, Wt prp coefficient is used for prediction equation and Ht 11y, Wt 1y is used (replaces
Ht ero, Wt erp) for the lower limit of normal equation.

PEF (L/min) = b,+b, +b,*age?+b,*age?+b,*height + b™*weight

N.A. : Not available.

Korean' : Present study, Korean? : Study by Kim MC et al.

Japanese ; Study by Kazuharu Tsukioka et al.

'Prediction of normal equations for PEF measured by mini-wright peak flow meter(study by
nunn Al et al.)

British Male : Log. PEF(L,/min)=0.544 Log, age-0.0151 X age-74.7 /height(cm) +5.48

British Female : Log. PEF(L/min) =0.376 Loge age-0.0120 X age-58.8/height(cm) +5.63
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Fig. 1. Prediction and lower limit of the normal equations for PEF measured by the mini-wright
peak flow meter (Korean male)
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Fig. 2. Prediction and lower limit of the normal equations for the PEF measured by the mini-
wright peak flow meter (Korean female)
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Fig. 3. Comparison of the prediction equation (PEF measured by the mini-wright peak flow
meter in male)
1 : Japanese, 2 : British (Study by Nunn AJ et al}, 3 : Korean (Present study), 4 : Ko-
rean (Study by Kim MC)
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Fig. 4. Comparison of prediction equation (PEF measured by mini-wright peak flow meter in fe-
male)
1 : British (Study by Nunn AJ et al), 2 : Korean (Present study), 3 . Japanese, 4 . Kore-
an (Study by Kim MC)

Table 6. Prediction and lower limit of normal equations for PEF measured by spirometry

Korean' Korean?® Korean®
Male Female Male Female Male Female
N=233 N=631 N=129 N=125 N=361 N=761
Intercept -3.407 -1.105 0.73 1.29 N.A. -1.550
Age 0.082 -0.05 -0.03 N.A. -0.0231
Age? -0.001 -0.00037 N.A.
Age® N.A.
Ht pgp (cm) 0.068 0.048 0.05 0.03 N.A. 0.0510
Ht 1y (cm) 0.042 0.034 N.A. N.A. N.A. N.A.
Wt prp (Kg) 0.009 N.A. 0.0132
Wt 1y (Kg) 0.0005 N.A. N.A. N.A. N.A.
R? 0.24 0.28 0.22 0.19 N.A. 0.295**

Ht prp, Wt prp coefficient is used for prediction equation and Ht 11x, Wt 11y is used (replaces
Ht prp, Wt pgp) for the lower limit of normal equation.

PEF (L/sec) =by+b,+b,*age’+b;*age®*+b,*height + b**weight

** . Correlation coefficient

Korean' : Present study, Korean? ; Study by Kim MC et al.

Korean® : Study by Cho WK et al.
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Table 7. Prediction and lower limit of normal equations for PEF measured by spirometry

Caucasian African-American Mexican-American

Male Female Male Female Male Female

N=477 N=927 N=422 N=772 N=506 N=872

Intercept 1.0523 0.9267 2.2257 1.3597 0.0870 0.2401

Age 0.08272 0.06929 -0.04082 0.03458 0.06580 0.06174
Age? -0.001301 -0.001031 -0.000847 -0.00119  -0.001023
Ht prp {cm) 0.000249  0.000186  0.000273  0.000197  0.000302  0.000222
Ht (v (em) 0.000176  0.000121  0.000189  0.000121  0.000218  0.000146

R? 0.7808 0.5559 0.7299 0.4736 0.7530 0.4699

Ht pro, coefficient is used for prediction equation and Ht i, is used (replaces Ht prp, Wt prp)

for the lower limit of normal equation.

PEF =by+ b, +b,*age*+b,*age®+b,*height + b**weight
All male subject are older than 20 years old and all female subject are older than 18 years old

(Study by Hankinson JL et al.)
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d.oo 1 L !
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50 &0 70 80 90
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Fig. 5. Comparison of prediction equation (PEF measured by spirometry in male)
1 : Korean (Present study), 2 : Caucasian, 3 . Mexican-American, 4 . African-Ameri-

can, 5 . Korean(Study by Kim MC)
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Fig. 6. Comparison of prediction equation (PEF measured by spirometry in female)
1 : Caucasian, 2 : Mexican-American 3 : Korean(Study by Cho WK), 4 : Korean (Pres-
ent study), 5 . African-American, 6 . Korean(Study by Kim MC)
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