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=Abstract=
Studies on the Indirect Measuring Method of the Maximum Voluntary Ventilation

Hae Kun Park, Kwang Jin Kim, Hae Seok .Sung and Byung Saok Jeon |
Department of Physiology, School of Medicine, Chungnam National University, Taejeon, Korea

The maximum voluntary ventilation (MVYV) is one of the most widely used piulmonary ‘functi-
on test, but its measuring method was very difficilt and unrelidble. However, it is need to get
more easy and -simple measuring method of MVV.

Therefare, this study was attempted -to get more easy and simple measuring method of MVYV by
means of the forced .expiratory volume (FEVry). The young and healthy 1,000 Korean students
(592 male and 408 female) were choosed for’this purpose and whose ages were from 8 to 20 years.

A spirometer (8L, Collins Co.) was used for the MVV and FEV, and they were measured 3
times at standing position, and the highest value was used. In ‘the measurements, the’ subjects
for MVV were asked for the breath as fast and deeply as possible for 12 seconds, and for FEV
were asked for the rapid and forceful exhalation after a maximal inhalation (forced expiratory
curve).

In the FEV measurements toward the end of the expiration, the subjects were exhaused to
continue the effort until no further gas was expired. 'During these measurements, the investigator
stood by the subject to give a constant encouragement.

FEV were calculated in the volume exhaled during the one-half (FEVo.s, ml), the first second
(FEVy.0, ml) and the percentage of the total vital capacity exhaled during the onethalf second
(FEV..5 %).

The results are summarized as follows:

1) The values of MVV were increased linearly with ages until 20 in both sexes. The values.
of male at the age of 20 was 168.2+2 5L/min, and female at the age of 17 was 112.343. oL/
min, respectively.

2) The values of FEV (ml) were increased linearly with ages until 20 in both sexes. The
values of FEVq.5s were 2,797:65, 7Tml in the male of 20 years and were 2,088454.6ml in the
female of 17 years, and of FEVy.o were 4, 119:468.2ml in the male of 20 years and were 2, 897
=£65.9ml in the female of 17 years, respectively.

3) The correlation coefficients between MVV and FEV,.5 or FEV1.o (ml) were 0.82 or 0.85
in the male, and 0.77 or 0.79 in the female, respectively.

4) The prediction formulae for MVV to be derived from above results were:

For male: MVV (L/min)=7, 19+0. 05X FEVg.5(ml)

MVV (L/min)=11.2540. 04X FEV1.o(ml)

For female: MVV (L/min)=16. 03+0. 05X FEV¢.5(nil)

MMVV (L/min)=9, 47+0. 03X FEV1.¢(ml)

* @ o) % et [ehd w4l



104 —dslz 9 39 ST

I. A 2

A3 5ol A AL JAdes =E A
#dom ¢ T Buk oz} Ddel o237 o]
o FAEE B Assel sa g ©97)
Aele] wz 28 Adye] FARAY Az
o) 2P onH 08 AR dPel YAAE
A5 A6l 2 9o st gl 1 F
FYoE Wy 2vkn ¢ 4 vk

webA o] FAuL el ol 27 wekstA 3
o wEElg oy 2 ALUAE F8 Fastn 2
4 ot A.& 3| 3] F(maximum voluntary ventril-
ation, MVV)¢] Zdo[sh o] AL BN AW E
SET 4+ e BASEL wE ABFY .50 3
Aela) w5t ol $A4 A ARAFE FH B
BHE 4 e L el Ty od FHd
gl A S|ARY AFHEAID G TR 29, &
Al vﬂf&-ﬂ%& ea—ﬁr 9 2y Hony oF Tol
270 e ojx2z FAdd YAAR
g 448 0471011 12} Aol et

A o] Hel W ALY ol AL vha
29T SAAR 4T 2} sk fol gk W
o2 ZAste 4719 AL g4stad 1 e R
A5ty 5 AdsAsst &4 @] AR FL A
AL 23 Ycobe Bad wEp~? FAsEPgs 23
Fozy FAEANFS A4S, oY YEFHFL
A 2 Age Axstgsh

2AAREL BT AQAL AL Astn )
8 378 A58 Ao BT 5 dE Pl
W xd4 A 5ETANA 44 2 e AL+ 9
3 S ARGA AL DL FuAE JUT &
4 4 g% stz golgk whiel sl

2 A @& FEV (forced expiratory volume)zha
2 ARA ARE A 1249 @& FEVio(ml)
Loz, sj@dgd wg 0.5&4 ¢ W-2eF FEVos (%)
A5

S 7|83

= 7

1. mAx o SFUY

2L QT SAAE A 2 el e AR
w ¢ BAez stg Fudtmiel #ata 84
A 20419 A 5025, <A 4089 % 1,0008 A
3 g 2392 AAsg e

ol A AEE

59 AREF el BF AT

AD Edigolse &3

31 232 A% 3476 AT F o A (L. Col
lins Co). & AH83ld Aule AAdA FR34
A7) Al e AAAE Aad %ot -r]ﬂ]‘s}ec]
% 5751—"4 ool wee 2 ol AT AWLE
Fd S5 stgle= Knowles®, Cournard et al.®
g Gaensler o} Wright?5o] 714% wbile = 28
Seh, 287 ABARY HzAdRs ez ol
8¢ soda limest 2 sadd A& AAEn 23R
AzHgen SHAAE ¥
(BET)2 2% 93 & mouth piece® EA

A ezn 3FASS AAAY 5 22 37 A

A ed Y e ATA A3 WA 5FAR
_.w] e} HIE-: 1254 60~80EI BAEER 12259 4
Adget, 28w & 24 AR AWz 3§
E xEUd Yot & SgAel W 2 dE ua

| Bz 2R Bgd ASAAY Al Aoz

A} 9N 4 AA AAGQE

)38 Wz 24433 AR F AT B B
¢ Wstgn 12249 e sk 1222 5499

-S'-rul

B) ZAE g2 &%

B Z3.2 Gaensler¥] W o2 sl|gAE A4
Hxdd TET4E
s

3l AEHge 24 QoA
A 59 FHAS A 2 AAAY Al
% s1AAZ ddF ASVE Az T %“4 2

% 2248 Kymograph & 32mm/sec 2 574 7) =
B¢ $E2 SR TEH) s TAL A Tag
o elel@ 2ag 33 TRAANA F 21 wE
FAE WG A AL TAAA HZ2E, 0.5
2 % 1.02A4 SZFFEVy, mD 2231 =25 o
i 0.52A19 AFF W29 (FEVs %)= 4% 4%
gk FA6 ﬂﬂ\%ﬂhsﬂr«] FL AL o83ty
¥ EAs gozy 5]‘*43171—*4 &+t AT 7
24499 o

t“"ﬂ TS

32

.38 44

SiAAL AR ALECD * A 280 AA
3 vkt 7\%‘4. Z 329 A4F& A% 223 DuBois?
¢} nomogramol & A& AE=A-L Al 2zt
124,64, 7cm, 23.1£3.0kg B 0.90:£0, 10 m* g 2
deo] Zrgdl wel dSE Frste] 2044 A



— A TER AR Al 25 1977— 105

Table 1. Physical Characteristics of Male.,_‘Subj_ects (Mean=5.D.)
Age (yrs) No. of Subjects Body Height (cm) Body Weight (kg) - BSA (m®
8 ’ 38 124.6+4.7 23.1+3.0 0.900. 10
9 46 129, 2£5.5 24.543.5 0.96=-0. 10
10 22 132.3236.0 26.814.0 1.01:£0. 10
11 45 !.140 0+7.6 30.614.7 1.11:%0, 13
12 67 143.1+6.7 33.245.6 1.17£0. 14
13 70 150. 09. 1 38.6::7.8 1.29:0.17
14 83 155: 8:7. 0 43.926.7 1400, 15
15 54 161.3%7.5 50.6-:7. 0 1.53::0. 20
16 43 165, 84-4.7 54,2%5.3 1. 60:£0. 12
17 40 169.2:£5. 0 56.7%5.0 1.65+0. 12
18 46 168.2+4.0 57.0+6.4 1.64+0.12
20 38 170.1£5.0 61.145.2 1.710. 06
Total 592
Table 2. Physica} gbaracteristicg of Ptemal.e Subjects (Mean+5.D.)
Age (yre) No. of Subjects Body Height (cm) Body Weight (kg) BSA (m?)
8 25 124.3+5.4 22,5+3.8 0.9040. 11
9 15 129. 0£5. 6 25.34+4.0 0.974-0. 12
10 42 132, 8+6. 8 27.94+4.3 1. 0340. 12
11 48 140.247.1 31.6+5.2 1.12240.13
12 40 143.6:£5. 3 33.643.9 1.182+0. 09
13 33 148.7£7.1 39.6%6.1 1.30+0. 14
14 38 152.8+4.9 43.7+5.7 1.37£0.12
15 47 154.244.1 47.1%5.0 1.43+0.11
16 42 156.6+4.5 48.645.9 1.474£0. 12
17 32 156.6+5.3 50.9+4.4 1.49+0. 11
18 28 155.7+3.9 50.5%5.3 1,4940. 10
20 18 155.9+3.2 52.3%3.6 1. 53=0. 06
Total 408
170.15. 0cm, 61 1:5.2kg, 1.71£0. 06 migl s 44 = m} Wl b5kl 144l A 114,642, 4 L/min
<] RS0 8Aell A 27 124, 325, 4em, 22. 53, 8kg gj Ao A 162842, 5L/min § = = o7 84
2 0.90%0. 11 m*2H4 ¢ AR fAT Bgoz m 51.3::2. 0L/min @ WA 7 %9} 3o} 4% 3t
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A EANGEL 5 A 8ol 50311 9L/ming £l TARGT 3 dAel A% saaA 1120430,
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