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Pulmonary Function Studies of Atheletic Swimmers

Pyung Jin Yoon, Cheol Ho Yeum and Ching Cho

Department of Physiology, Callege of Medicine, Chosun University

We must encourage the use of the spirometer as part of routine examination of nearly all
adult patients. Despite the theoretical problems of the water spirometer and its poor frequency
response, the water spirometer is adequate for the physiological function tests even in
healthy people. '

The aim of this study was to report the pulmonary function studies of athletic swimmers.

Subjects were 85 athletic swimmers from 9 to 25 years of age.

They were elementary school boys and girls, middle school boys and girls, high school
boys and girls, and college students.

The results are as follows:

1) Frequency of breath: (cycle/min, M+SD)

Elementary school boys show 19+4.7, elementary school girls 22+7.9, middle scheol boys
17+2.4, middle school girls 1848.2, high school boys 15+3.4, high school girls 15+9.7,
and college male students 12-+3.2.

2) Vital capacity: (1, M+8D)

Flementary school boys show 2.60-+0.480, elementary school girls 2.22+0.412, middle
school boys 3.63+0.598, middle school girls 2,80-+0.303, high school boys 4.70+0.487, high
school girls 3.23+0.509, and college male students 4.30-0. 608.

3) Tidal volume: (ml, M+SD)

Elementary school boys show 462+59, elementary school girls 395+110, middle school
boys 524+78, middle school girls 421459, high school boys 612+101, high school girls
494123, and college male students 603+121.

4) Breath holding time: (sec, M4-SD)

Elementary school boys show 58-21.2, elementary school girls 364-11.1, middle schaol
boys 61+16.7. middle school girls 53-£21.0, high school boys 6449.1, high school girls
49+15.3, and college male students 81+23.0.
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Table 1. Characteristics of subjects
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Mean+SD

Atheletes Sex. No. of subjects Ht(cm) Wt(kg) BSA (m?)
Elementary M 12 149.2412. 40 39.47+10.73 1.289+0.22
school( 9.0~12.9 yrs) F 11 145.7% 7.40 37.60+ 6.66 1.240-+0.14
Middle M 10 166.81- 8.68 54.40+12. 28 1.6001-0.08
school(13.0~15.9 yrs) F 8 153.3+ 4.63 45,701 5.08 1.400+0.13
High M 13 - 172.24 8.60 65.40+ 4.15 1.780+0.06
- school(16.0~18.9 yrs) F 12 159.3+ 4.64 51.80+ 6.30 1.518+0.09
College (19.0~25.9 yrs) M 19 170.4+ 4,52 65.30+ 6.81 1.758+40.08

Total 85
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Table 2, Comparison of Various lung volume Mean+5D
Atheletes  Sex RR(cycle/min)  VC(J) ERV(J) TV (ml) 1c() BHT (sec)
Elementary M 19+4.7 2.600.480  1.3910.396 462+ 59  1.98:+0.202  58*21.2
School F 22+7.9 2.22:+0.412  1.2540.206 3954110  1.44+0.434  36X11.1
Middle M 17+2.4 3.63+0.598  2.05+0.632 524+ 78  2.82-£0.583  61X16.7
School F 18+8.2 2.800.303  1.58+0.376 4214 59  1.78+0.444  53+21.0
High M 15+3.4 4.70+0.487  2.58+0.423  612+101  3.77+0.454 64t 9.1
School F 154+9.7 3.23+£0.509  1.6240.483  404+123  1.92+0.568  49115.3
College M 1243.2 4.301+0.608  2.02-50.532  603+121  3.30+0.849  81+23.0
(BTPS)
Table 3, Vital capacity
Mean age Mean height Observed Predicted 7 icted VC
Athletes Sex (yrs) (cm) Mean (/) Mean (J) % predicted
Elementary M 11.3 149.2 2.60 2.72(2.45) 66 (106)
School F 10.8 145.7 2.22 2.41(2.67) 92(119)
Middle M 14.3 166.8 3.63 3.58(3.15) 101(115)
School F 13.7 153.3 2.80 2.80(2.20) 100(127)
High M 17.5 172.2 4.70 3.96(3.70) 118(127)
School F 17.1 159.3 3.23 3.16(2.58) 102(125)
College M 2.60 170.4 4.30 *4.32(3.71) *100(116)
Predicted Means applied to Lyon’s Formula(1962) and Im’s Formula(1965) in Parentheses.
* Baldwin’s Formula(1948)
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Fig. 2. Comparison of the vital capacity.

Fig. 1. Comparison of the respiratory frequency.
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Fig.3. Comparison of the tidal volume.
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Fig. 4. Comparison of the breath holding time.
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