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Pulmonary Function Tests of Athletes

Ching Cho and Pyung Jin Yoon

Department of Physiology, College of Medicine, Chosun University

The aim of this study was to investigate the pulmonary function tests of athletes related
to Running, Swimming, Cycle, Taekwando, Wrestling, Boxing, Yudo, Badminton, Base-ball,
Soccer, Hand-ball, Basket-ball and Volley-ball.

Subjects were 269 athletes from 18 to 22 years of age. They were college students and
citizens.

The results are as follows:

1) Frequency of breath: (cycles/min., M-AS.D)

Running shows 134-3,6, Swimming 123-3.2, Cycle 134-3.4, Taekwondo 12-+4.0, Wrestling
1442.5, Boxing 15+4.5, Yudo 13-+3.2, Badminton 14+45,7, Base-ball 1546.2, Soccer 1342,
5, Hand-ball 141-2.5, Basket-ball 12-4+5.6, Volley-ball 1244, 2(Table 2, Fig. 1).

2) Vital capacity: (1, M-£S.D)

Running shows 4.29:50.634, Swimming 4.3070.608, Cycle 4.08-£0,718, Taekwondo 4,32+
0.595, Wrestling 4.4070. 663, Boxing 4,450,779, Yudo 4,582-0.389, Badminton 3.98+0. 556,
Base-ball 3,99-+0.617, Soccer 4.4240.728, Hand-ball 4, 23--0. 397, Basket-ball 4, 28+0. 426,
Volley-ball 4, 60-£0, 620(Table 2, Table 3, Fig. 2).

3) Tidal volume: (ml, M+-S.D)

Running shows 6154180, Swimming 603+121, Cycle 529189, Taekwondo 7264112,

Wrestling 512+90, Poxing 6224134, Yudo 583 =89, Badminton 6724121, Base-ball 714-+97,
Soccer 579+89, Hand-ball 50769, Basket-ball 6284133, Volley-ball 597+144(Table 2, Fig.3).
4) Breath holding time: (sec., M-+S.D)
Running shows 64+18.8, Swimming 81+23.0, Cycle 54413.6, Taekwondo 55+11.8,
Wrestling 78+12.5, Boxing 63:+9.6, Yudo 7]1+14.4, Badminton 62+9,8, Base-ball 58+8.9,
Soccer 653-10.9, Hand-ball 66+7. 6, Basket-ball 62+8.8, Volley-ball 574-13.4(Table 2, Fig.4).
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Table 104 ##%S 24 F¥ Hio KELEF
175.2 cm o)u, Kk 170.4 cm, #bo]F 170.8cm, 35
£% 176.3cm, 27 173.9cm, L 174.9cm,
E 176.4cm” #l =% 8 167.0cm, FFE 172.7cm, EE
¥k 175. 1cm, 2%k 175.2cm, #E¥kK 181.0cm, BER
183.7cm 24 FAERRFOl HEEREFES) BT =22 HE
E BAF gle(Table 1),

gaEa gl ELEEFY T BEEe 69.2k3,

Table 1. Characteristics of male subjects

Mean+S.D

Athletes No. of subjects Ht(cm) Wt(kg) B.S.A.(m?)
Running 23 175.21:4.93 69.215.49 1.827+0.13
Swimming 19 170. 414,52 65.36.81 1.758240. 08
Cycle 17 170.8+3.98 67.5+4.33 1. 78240, 07
Taekwondo 25 176.3+5. 18 68.9:9. 83 1.82240. 19
Wrestling 20 173.97.27 72.8+9.78 1.8994-0. 26
Boxing 16 174.943.48 71.345.44 1.86610. 06
Yudo 18 176.4+6.24 76.719. 46 1.9260. 17
Badminton 16 167.0-+7.85 62.014.99 1.715%0.20
Base ball 25 172.747.20 67.9+7.28 1.899+0. 09
Soccer 28 175.1+6. 17 68. 145,52 1.82840. 14
Hand-ball 18 175.243. 98 67.914:7.28 1.88140. 21
Basket-ball 23 181.0+4.18 73.245.52 1.9302-0. 08

- Volley-ball 21 183.7%5.15 74.6+6.25 1.94140. 12
Total 269
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Table 2. Comparison of various lung volume(male)

Mean4-S.D

Athletes RR vC ERV TV Ic BHT

(cycle/min) (1) (1) (ml) (1) {sec)
Running 13+3.6 4,29+0.634 2.11+£0, 569 6151180 2.927-0,527 641-18.8
Swimming 121+3.2 4.3040. 608 2.050. 532 603+t121 3.300. 849 81423.0
Cycle 13+3.4 4.0810.718 2.44710.335 5291189 2.57220. 522 54113.6
Taekwondo 1214.0 4.322:0. 595 2.1910.849 726112 3.03£0. 728 55111.8
Wrestling 14+2.5 4.407-0. 663 1.9040. 370 5124 90 3.7240.873 78+12.5
Boxing 15+4.5 4.4540.779 2.32%0.496 622134 3, 75720, 862 631+ 9.6
Yudo 13+3.2 4.580. 389 2.02%0. 494 5831+ 89 3.45-£0. 821 71+14.4
Badminton 1445.7 3.980. 556 2.0040. 527 67214121 2.50+0.731 623 9.8
Base-ball 1546.2 3.9940. 617 2.06£0. 452 714+ 97 2.631:0.562 - 58+ 8.9
Soccer 133-2.5 4.42:-0.728 1.93%0.436 5791 89 2.77+0.693 65110.9
Hand -ball 14+2.5 4.2310.397 2.5810. 455 507+ 69 4. 25:0. 461 66+ 7.6
Basket-ball 12+5.6 4,280,426 2,020, 396 628:-133 3.214-0. 925 62+ 8.8
Volley-ball 12:+4.2 4.60-10. 620 2.2440. 446 597+144 3. 0310 864 574-13.4

(B.T.P.S)
Table 8. Vital capacity(male)
Athletes Mean age Mean height Observed Predicted A/Bx100

(yrs) (cm) Mean(1) =A Mean(1) =B (%)
Running 20.4 175.2 4.29 4.44 97
Swimming 20.6 170. 4 4,30 4,32 100
* Cycle 18.5 170.8 4.08 3.94 103
Taekwondo 21.0 176.3 4,32 4.46 97
Wrestling 20. 8 173.9 4.40 4.40 100
* Boxing 19.8 174.9 4.45 4.18 106
Yudo 20.7 176. 4 4.58 4.47 103
* Badminton 19.5 167.0 4,98 3.84 130
Base-ball 20.5 172.7 3.99 4,38 91
Soccer 20.7 175.1 4.42 4,43 100
Hand-ball 20.4 175.2 4.23 4.44 95
Basket-ball 20.0 181.0 4.28 4.60 93
Volley-ball 21.3 183.7 4.60 4,64 99

Predicted Means applied to Baldwin’s formula(1948) and *Lyon’s formula (1962).

Kk 65.3kg, #olE 67.5kg, $44¥E 68.9kg, #&
% 72.8keg, 8F 71.3kg, FE 76.7kg, ¥ =alH
62.0kg, BPER 67.0ke, BLER 68.1kg, BRI 67.9kg,
fEER 73.2ke, HiER 74.6kg £ 24 FEEFS ET
=2 MEE 2AF3 gep(Table 1).

HRs #Ed =2 BEmESE Table 15 2+

MRIEE G ol A= Kk, AL, #R, BT
7b 150 12Elel L Bk, #bolF, R, BEBREES
13Ele]w, £, HHREES) 1586k (Table 2,
Fig. 1).

PGS B ERESL 4.297, KBk 4.307, #po)2 4.
087, H8¥ 4.32/, AAY 4.40/, £ 4.451, FH



4,587, wl=wiel 3.987, EFIR 3.997, Bk 4427, B
IR 4.237, $HER 4.2817, BEER 4.607 ¢]gc}(Table 2,3,
Fig. 2).
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Fig. 1. Comparison of the respiratory frequency. Fig. 2. Comparison of the vital capacity.
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Fig. 3. Comparison of the tidal volume, Iig, 4. Comparison of the breath holding time.

V. % 2

RRE (RR) & A& WAL &8 8 HEEERT
w24 Kﬁﬁi 1A 12-1518 BE o) 4w} (Fig.1). &
& (1965) 2 KEMRFERFAA PEEk 15£1.3 cycle/min
(M+SE), BB 150.57, #58k 14.4+1.3, 8} 15,

ml o]g =}, (Table 2, Fig.3). 7:0.68, BB 14.0+1.4024 & Hoeel XS
R R A B ERFESL 648, Ktk S4B, 4 7F b 19624 HEMIEEE 9 BT 4 26 16.4,
£ 63py, T M 17.7, d2% 20.5, H 16.0, kR 19.4, HE

ol F 548, HBE 558 Y 788,

B 718, We=nlw 628, FFER 58%, BIER 65%, BRI

66@, #IR 628, HERR STRVRA KEKEFST MAES
o BEE RT3 9lek(Table 2, Fig 4).

#H 18,9, =37 18.9, wf=nlEl 17.0, BEE 19.3,
Bk 5174, £ 19.3, KLk B 20.8 & 21.1, HEER
5$19.9 & 21.2, FERR B 17.6 & 19.2, Hxk 5 20.2
I 22,2019, 19634 WHEUIEHEFANAL L/
17.8, J13& 19.8, #2% 19.5, ZH& 16.8, F®E 17.
7, #iFk 18.5, i 18.8, HEEH 18.5, Y=g 18.
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9, BLER 10.2, B3R 3 10.3, & 23.0, BEE B 21.8
I 23.2, Kk B 19.5 & 24.8, k& B 17.0 K 21.2
24 KBREERTFHE IV & FHRRKEY 2 I
HE Bz gel. & (1977)% KEBHdA Hi
EHILE 15-168F o1n £%5(1979)L nlelEEEA
A ABL 13.2, BB 217, CBS 20.0% #&st
9+t

EBHAT BAAY HRIEES Hi#ksld Farebrother
(1979) & EWARTH JEXA0] MEs HEmaelxw 3
o

MiER (VC)-&- AW A L #HEEHEFEE &
EfE BERR 4.6020.620/(M+S.D)3k K FE ===
3.984:0.556 /(M+S.D) 9] #iEate) glgick(Fig. 2.).
f£:(1965)-& BEA BT S 2 WEEANA 19-21
B BB 167-169 cm ) 4,332 ml, 170-172 cm < =)
4,488 ml, 173-175cm Y=l 4,619 ml, 176-178 cm < =
5,014 ml o) 3 22-24E%KF 167-169 cm =) 4,239 ml,
170-172 cm A= 4,390 ml, 173-175cm g« 4,711 ml,
176-178 cm 1w 4,519 ml o) g v}, =3+ HBF 21-255¢]
iy GRS 4, 148 ml o) 2 I F-& 20-20. OB%HE 2,615
ml 24 ZEHTOA BEEE Lg.on Sl E
s GRS Edste @A 2Fa gt

Mustafa(1977) "= @R FEREHK S 17-70
Bl A b Sudan A9 WifEE-2 3.7570]3 F§ Sudan
Aol A4 3.945 7 o]= Tanzania A2 3.433/% % B
Fglrh. Bedell, et al(1958)'2-& fEK A glej A FilE
B EFALe BT BoshAY 284 ¥+ Eils
Aetx sy 3 Tucker, et al(1960)-2 RV & FE AR
= EAAC o5 sk et BoRe doba skd
o r] Emirgil, et al(1973)-& TLC 9} FRC ¢] JEX A
A8 @Ae VC e ERV 9 Hd wEelzt stgdch.

A (1964) 2 BEERENERANA FEY EF:
2,7204:71. 0 m1/m?(M+SE), Ei%k 2,93074.0, fEER
2,850-73.0, wlElE 2,882473.0&¢ Rejgel. A
(1964)-> BMEAS Fis @ HRIMEREANA 21-255%
9 BF K 165-170cm 4« 4,300mlojgizm 171-
175cm 9+ 3,950 ml ¢ & #HEst g et

WSR-S 2 % (1964)-> Bt 4.957,
B8(1974) 2 &5y 3.237, ¥E(1961)-& ¥ 3.447%
st vl % (1977)-& B4 MERS 4.31 &
K 3.610% HENLL £%(1979)-2 vl E#EF
A ABES 4.9, BB 5.2/, CEL 4.0724 ft
Bgel sl HEe & BEE 24953 Uk

£%(1965)¢ KBREFEFY MiFENA PR 4.00

+0.12/(M£SE), BtEk 4.29710. 15, £k 4. 614-0. 08,
Hu] 4.49+0.17, B 40130, 120) 2 19624 EEf
U EHREAA 25 4.017, HE 4.707, A&
¥ 4.297, S 4.551, $E%k 5.567, HHE 4.587, @
ety 4,507 MEWE 4,907, BEK 4.64/7, miElE
4.600, MEE 5 4.830, Ir 3.407 XLk B 5.02! it
3.357, HEEk 55 5.127, #r 3.4417, EEE B 4.781 &
3.44 /1, HER F 4.271 4r 3.04 1019, 1963 HFEL
YA ERREAA L8 4.771, 7 4.467, 929 4.
6510, GIB2 4.267, FME 4.497, #5ER5.481, FHE4.77
I, BB 4,907, B=3ty) 4.5817, BiEk 4.807, wjek
E 4,127, 85 B 4,361 £ 3.300, Bt B 4461
I 3.394, KE B 4.650 % 3.437, HiEk B 5.281
7 3.2500]g )

FERG EHEF] MEES & WRERET b
stel @%(1965)¢] KEBREEF A ABEE K W
TR mEE 2 BRTEY fifld =+ R #§
et SUEHEEY AF: EHA Sk A W
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A RS Baldwin & #oll thifsle] SHEsL
BRfE} sl HE 8 2 —R$E o 5 g
o} (Table 3).
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o] F 54+13.6 sec(M1SD)¢] #iEskell ) 4lvh(Fig.4)
BEHNE 2d 0% (1964) S it 458, #5(1974) &
BEE 54B #L(1961)% Wi 7209 S HESYT W
£(1977)& BAEANA 648, ThtdA 5589 #
&Hebgvh £%(1965)-2 19634 HHLANRBET
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