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Peak Expiratory Flow(PEF) Measured by Peak Flow Meter
and Correlation Between PEF
and Other Ventilatory Parameters in Healthy Children

Chul-Ho Oek, M.D., Kai-Hag Sohn, M.D., Ki-Ryong Park, M.D.,
Hyun-Myung Cho, M.D., Tae-Won Jang, M.D., Maan-Hong Jung, M.D.

Department of Internal Medicine, College of Medicine, Kosin University, Busan, Korea

Background : In diagnosis or monitor of the airway obstruction in bronchial asthma, the measurement of FEV
, in.the standard method because of its reproducibility and accuracy. But the measurement of peak expiratory
flow(PEF) by peak flow meter is much simpler and easier than that of FEV, especially in children. Yet there
have been still no data of the predicted normal values of PEF measured by peak flow meter in Korean children.
This study was conducted to provide equations to predict the normal value of PEF and correlation between
PEF and FEV, in healthy children.

Method ; PEF was measured by MiniWright peak flow meter, and the forced expiratory volume and the maxi-
mum expiratory flow volume curves were measured by Microspiro HI 501(Chest Co.) in 346 healthy children
(age:5-16 years, 194 boys and 152 girls) without any respiratory symptoms during 2 weeks before the study.
The regression equations for various ventilatory parameters according to age and/or height, and the regression
equations of FEV, by PEF were derived.

Results : 1. The regression equation for PEF(L/min) was:12.6 x age(year) + 3.4 X height(cm)-263(R*=0.85)

Addpress for correspondence :

Maan-Hong Jung, M.D.

Department of Internal Medicine, Gospel Hospital, Kosin University

34 Amnam Dong, Suh Gu, Busan 602-702, Korea

Phone : 051-990-6210 Fax : 051-248-5686 E-mail : jungmh@ns.kosinmed.orkr

~ 248 —



— Peak expiratory flow(PEF) measured by peak flow meter and correlation between PEF —

in boys, and 6 x age(year)-3.9 X height(cm)-293(R?*=0.82) in girls. 2. The value of FEFmax(L/sec) de-
rived from the maximum expiratory flow volume curves was multiplied by 60 to compare with PEF(L/min),

and PEF was faster by 125 L/min in boys and 118 L/min in girls, respectively. 3. The regression equation
for FEV,(ml) by PEF(L/min) was:7 x PEF-550(R2= 0.82) in boys, and 5.8 x PEF-146 (R?=

0.81) in girls, respectively.

Conclusion : This study provides regression equations predicting the normal values of PEF by age and/or
height in children. And the equations for FEV,, a gold standard of ventilatory function, was predicted by PEF.
So, in taking care of children with airway obstruction, PEF measured by the peak flow meter can provide use-
ful information. (Tuberculosis and Respiratory Dissases 2001, 51 248-259)
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Table 1. Physical characteristics of 346 children

Boy Girl
Age(year)
8> 46 41
8-11> 48 28
11-14> 52 44
14-16 48 39
Total 194 152
Height(cm) 107-177 107-165
Z HA3INE 1% o A X3 Beu RS
o2 At Atz AgEr 12E 2L A L8t

PEF 249+ 300L/min7}x} &4 7158 Aol
900L/min7tA] &471s% A€ mini-Wright
peak flow meter(Clement Clarke International
Ltd. England) & ol&3}th. Ark= AW A =
MollA B-& F8]2] 982 Aol dAlsilar A’
Eo] nlal & AL (total lung capacity, TLC)
el Az Ao AR 12 ol BA &3l
t}. #AA} % mouthpieceE EAV 32 2] @A,
agn AL Pe Aoz F7|E BUlR] ¥EE F
9JA|Z I mouthpiece F = Higho] AlA] A 1A
th R HAlE v Al og JIAIA R
£ WA falA A 3FE 2003 o3t A&
sk AaoA] 33] o] WHE HAIE gE Atold]

A HhA & dEsiion 4 g Afeld] 40 L/min
o] &7t e A= Al sttt

Microspiro HI-501 Foj& #&3=34] (Chest
Co. Japan) 2 ¥4 37|34 2 HY a7 F4

& EabA0) Hhg o 26 33] oA 2Asle] -13 FEV,
I FVCH o] 71 A aldxte] =7t 71 &
| T4 ¢ Adsid FEV,, FVC, FEV,/FVC, FEF,;
5% F EF 3506, FEFy50%, FEF.5 18] FEFmaxZ
78 &, HLsU)| AR 543 PEFote] Ao
Ag Goprsitt. HEHFEHAE 1.5 L cylinderz
£4& A71H 02 HAsH

EABEAL SPSS for MS WINDOWS Release
618 olg3le] Wre B4o) w} tEsARA
U TS HAIBlY 72 AR 24 A AE
sy, Andr)GEAE 243 PEFY} FEV),
FEFmax¥ 7€l $7]7] 574418 4viv A8sH o
28 & YAt veHARN o2 T,

2 =

F 12 w7z 9% 2 ANH 2108 vehd Aol
B R 2E B ATeA HLZ|RPAE o8
PEF¢} =84 37154 9 A 37]17% SN
T& o 7R WeAAe] ARE HBE Ao
=2

Table 2. Terms and symbols used in peak flowmetry and spirometry

PEF (I./min)
FEV, (ml)
FVC (ml)

FEF 7% (L/s)

Forced vital capacity

The highest forced expiratory flow measured with peak flow meter.

Forced expiratory volume in 1sec.

Mean forced expiratory flow during the middle half of the FVC

(formerly called maximum mid-expiratory flow, MMEF')

FEF ... (L/s)

curve.
FEFsy (L/s)
FEFs% (L/s)
FEFus (L/s)

The maximal forced expiratory flow with maximal expiratory flow volume

Instantaneous forced expiratory flow after 25% of the FVC has been exhaled.
Instantaneous forced expiratory flow after 50% of the FVC has been exhaled.
Instantaneous forced expiratory flow after 75% of the FVC has been exhaled.
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Fig. 1. Distribution of PEF by age in the healthy children.
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Fig. 2. Distribution of PEF by height in the healthy children.
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Table 3. Regression equations of parameters of FEV, MEFV curves and PEF in boys accord-

ing to age and/or height

Regression equation R R? SEE
PEF (L./min) 12.6 x A+3.4 xH-263 0.92 0.85 44
PEF (L./min) 5.4 X H-415 0.92 0.84 45
FEV, (ml) 36.2 x A+36.2 x H-3589 0.92 0.84 352
FVC (ml) 24.5x A+39.3 xH-3802 0.89 0.80 415
FEF 5753 (L/s) 0.09x A+0.04 xH-4.3 0.89 0.78 0.6
FEF nex (L/5) 0.14x A+0.06 xH-6.8 0.90 0.81 0.8
FEF % (L/s) 0.14 x A+0.056 xH-5.5 0.90 0.80 0.7
FEF <05 (L/s) 0.1xA+0.04xH-4.3 0.85 0.72 0.7
FEF % (L/s) 0.05x A+0.03xH-3.1 0.86 0.74 0.4

(A Age, H;Height, R:Correlation coefficient, R?: Coefficient of determination, SEE:Standard

error of estimate)

Table 4. Regression equations of parameters of FEV, MEFV curves and PEF in

ing to age and/or height

girls accord-

Regression equation R R? SEE
PEF (L/min) 6.0 x A+3.9xH-293 0.91 0.82 40
PEF (L/min) 5.1 x H-392 0.91 0.82 40
FEV, (mD) 19.2 x A+29.8 x H-2664 0.92 0.85 241
FVC (ml) 27.8 x A+29.5x H-2622 091 0.83 265
FEF -5 (L/s) 0.006 x A+0.04 xH-3.9 0.84 0.71 0.5
FEF ;ax (L/s) 0.05 x A+0.06 xH-5.7 0.88 0.77 0.7
FEF 55 (L/s) 0.01 x A+0.06 xH-5.6 0.86 0.74 0.7
FEFse (L/s) -0.1 x A+0.04 xH-4.0 0.82 0.68 0.5
FEF % (L/s) 0.03x A+0.02xH-2.1 0.76 0.57 0.4

(A:Age, H;Height, R:Correlation coefficient, R?:Coefficient of determination, SEE:Standard

error of estimate)

FRHL Yy ¥z 24 Jepidd. PEFE 87
7% ANl 2R3 R 7 del A

I

e Aoz Azt FEV,& dydA 44 F
AA 47 0.928 1 AmgEe 747 0.849 0.854

= AR AR AHE7 2% AAYEAL @
A AE 12.6 x A% +3.4 x A 3F-263, o =} A =
6.0x A% +3.9xA1A4-293 G2, FAAFE ¢
A A 0.92, AR AE 0.91 gon dBEL 7
2} 0.859} 0.822 AL Wy T AR BUA
gb 7 zjole 2A Yottt WER ARk MR
slo] PEFe] 2344XE A&dhe Aol o

ot e 258l PERGIA mrh 2 gl sk
o. o gelske @a) oM PEFS] 23el
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293 E 5= sy 4342 393 PEF(L/
min)E W42 FEV, 2 FEF,.2 43% 8943
Alg vkl RAolth ¢y 2504 FEV,, FEF .,
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Table 5. Regression equations of FEV, and FEF.,,,, according to PEF

Regression equation

Boys
FEV, (ml) 7.02 x PEF-550
FEF .ux (L/3) 0.02 x PEF-1.5
Girls
FEV, (ml) 5.83 x PEF-146

FEF o (L/s) 0.01-PEF-0.67

R R? SEE

0.90 0.82 374
0.94 0.88 0.66

0.90 0.81 269
0.91 0.83 0.57

(R:Correlation coefficient, R?: Coefficient of determination, SEE:Standard error of estimate)

] FEV1=-1487 + S2xPEF
R-aquare = 0.91 o

Boys
Fig. 3. Correlation between FEV, and PEF in the healthy children.

ofe] A@AIF7E 0909014 0.94 A== e HokT
AHEE 0.81914 0.882 H& FA4W BAE BY
4. PEFg& ¥z 3l 928 4 9= FEV,
(ml) k& Aol 7.02 X PEF-550 o], o z}oi]
A& 5.83xPEF-147 94t}.(28 3)
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PEF3} vlws) £ dx PEF7} dapbe g7
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(29 4)

Girls

i

7182 AHBANA 7129 HH g APdHo
§7behs Wio® FEV 3} 37 PEF ¢ %40 &
83 Fdo] dopte. HuE7) 8% (PEF)L Huyd
3718 Eo1nR AElolA HjE YA Bojd w) o
& 7 e Y 3717 ovisk=y PEFe &3¢
H1B7|R3A o= HA¥FSAY (spirometry),
4247 (pneumotachometer ) & ol &3h= uhy
ol Aot 2 AMR-o] DHEAT AR o e HuEo)
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Fig. 4. Correlation between PEF and FEF .. X 60 in the healthy children.
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F drpe ofg) 7lx| NE FolA PEFe] 3Py
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