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—

sex Male Female
‘age (years) 19 - 34 12 19 - 26 12
Number of Subjects 32 29 21 23
Body Height (cm) 168.2 t 6.2 153.6 + 6. 156.5 + 4. 150.0 + 3.
Body Weight (kg) 61.2 + 9.9 43.7 t 6. 52.1 + 5. 41.1 + 7.
Method Treadmill Bicycle Treadmill Bicycle Treadmill Bicycle Treadmill Bicycle
Max-Ventlﬁijigg) 111.9 % 30.7| 114.9 + 24.1] 70.5 + 15.4| 71.2 + 18.6 | 78.4 & 15.5| 73.1 & 13.8| 49.3 + 12.2| 58.7 + 14.0
Max. °xY97§/;2§?ke 2.84 + 0.60| 2.76 + 0.49| 1.90 + 0.46| 1.84 % 0.40 | 1.94 + 0.43| 1.74 + 0.30| 1.31 + 0.26| 1.53 & 0.31
Max. Oxygen Intake
‘per Body Weight 46.4 + 7.40| 45.6 + 7.87| 43.2 + 6.72| 42.2 £ 7.90 | 36.4 + 4.21| 33.7 + 5.68] 31.5 + 4.23| 37.3 £ 7.75

(ml/kg.min) ;
ridal Volume (L) 2,11 £ 0.35| 2.18 + 0.35| 1.35 + 0.28| 1.35 + 0.33 | 1.55 + 0.27| 1.49 % 0.30| 1.02 + 0.20| 1.26 + 0.29
Max. Heart Rate .

(beats/min) 193.0 + 8.2 | 186.1 + 11.6/193.7 % 9.1 (182.7 + 19.5 [191.3 + 11.7/180.9 + 10.2|188.7 & 7.5 |184.5 £ 9.8
Max. Respiratory

Rate (freq./min) 52.4 + 13.1| 52.6 % 14.2| 52.9 + 9.2 | 50.3 & 8.9 50.5 + 6.2 | 49.8 + 7.8 | 49.5 + 8.5 | 47.1 % 7.9
“ (Mean £ S.D.)
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Max. Oxygen Intake Max. Oxygen Intake per
Body Body (1/min) Body Weight (ml/kg.min)
Subjects Age Height Weight : - - :
(years) (em) (kg) Treadmill Bicycle Treadmill Bicycle
Running | Walking “Running | Walking
T.T. 21 171.5 61.5 3.08 2.83 3.26 50.0 46.0 53.0
Y.K. 22 173.8 61.5 3.74 3.88 2.88 60.8 63.1 46.8
M.H. 22 155.3 53.5 2.92 2.68 2.93 54.6 50.1 54.8
Y.M. 25 164.5 50.5 3.72 2.41 2.68 73.7 47.7 53.1
Y.Y. 25 173.0 55.0 3.16 2.69 2.23 57.5 48.9 40.5
H.S. 27 167.5 65.0 3.06 i 3.40 2.96 47.1 52.3 45.5
M.K. 30 165.0 74.2 3.08 2.55 2.46 41.5 34.4 33.2
K.E. 32 156.2 57.5 3.27 2.72 2.64 56.9 47.3 45.9
M.M. 32 172.0 71.8 3.65 3.55 3.46 50.8 49.4 48.2
T.O. 34 172.5 61.5 3.56 3.39 3.32 57.9 55.1 54.0
Mean 27 167.1 61.2 3.32 3.01 2.88 55.1 49.4 47.5
s.D. 4.5 6.5 7.2 0.30 0.47 0.37 8.30 6.88 6.47
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School Age . . .
Elementary Junior High . High School
Items School 4 5 6 School 1 3 1
Age (years) 9.69 + 0.36 | 10.69 # 0.36 | 11.69 + 0.36| 12.69 + 0.36| 13.69 + 0.36 | 14.67 = 0.36 | 15.78 = 0.38
Number 7 7 7 7 7 7 5
Body Height (cm) 131.3 + 1.36 | 135.4 + 1.38 | 140.7 + 2.00| 146.8 + 3.63| 156.2 + 2.80 | 162.9 + 3.19 | 166.4 = 2.98
Body Weight (kg) 27.1 + 1.02 20.4 = 1.19 32.2 = 2.02| 37.7 £ 2.25| 43.5 + 1.65| 49.5 % 2.66| 53.5 & 3.13
Max. Ventilation 38.8 + 2.46 45.3 + 7.30 47.6 +11.76| 62.8 + 9.40| 73.3 + 4.59 | 95.3 +11.18 | 84.7 +10.17
(STPD) (l/min) .. * * * . . . - . L] - [ ] L] . . ]
Max. oxy%iﬁmiﬁ?ake 1.29 + 0.08 1.42 + 0.15 1.55 + 0.20| 1.77 + 0.13| 2.54 + 0.15| 3.13 + 0.27 | 3.00 + 0.28
Max. Oxygen Intake
per Body Weight 47.5 + 2.55 49.8 + 4.53 49.2 + 4.67| 47.0 + 4.36| 56.9 + 2.72| 63.2 + 4.05| 55.0 + 3.08
(ml/kg.min)
Max. Heart Rate
(boats/min) 196.9 + 3.8 195.2 + 6.0 191.9 + 4.0 | 199.0 + 3.9 | 190.1 + 6.9 | 192.7 + 8.5
Max. Respiratory - - - 56.4 + 12.4| 54.2 + 8.6 61.6 + 12.8| 54.3 + 12.2
Rate (freq./min) c - * ¢ * * ‘ te -

£3.

Results for Kariya Group (Male)
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School Age Elementary Junior High High School
Ttems school 4 5 6 School 1 2 - 3 1
Age (years) 9.80 + 0.26 | 10.80 + 0.26 | 11.80 + 0.26| 12.80 + 0.26 | 13.80 + 0.26 |14.84 + 0.24 | 15.87 % 0.26
Number 9 9 9 9 9 8 6
Body Height (cm) 130.6 + 1.80 | 135.8 + 2.08 | 142.7 + 3.02| 148.8 + 2.89 | 152.2 + 2.91 {154.2 & 3.65| 154.8 + 4.49
Body Weight (kg) 27.2 + 1.72 30.6 & 2.57 35.0 + 3.35| 40.7 + 3.93 | 45.1 + 3.92 | 47.3 &+ 4.06| 48.7 & 4.44
Max. Ventilation 36.9 + 3.64 43.4 + 6.89 41.4 + 5.72| 56.8 + 9.15| 62.6 + 9.96 | 70.6 + 6.32| 65.9  5.73
(STPD) (1/min) .' [ ] L] ) L] [ ] * . L ] [ ] * . . ]
Max. °xyﬁiﬁmigfake 1.16 + 0.11 1.20 + 0.12 1.44 + 0.12| 1.53 + 0.15| 1.98 + 0.22 | 2.34 £ 0.13| 1.96 & 0.13
Max. Oxygen Intake
Per Body Weight 42.6 + 4.32 39.2 + 3.17 41.5 + 1.59| 37.7 + 3.33 | 44.2 + 4.07 | 49.8  4.07| 40.5 + 2.59
(ml/kg.min)
Max. Heart Rate _ '
(bonts/min) 205.6 + 7.4 205.8 + 12.4 202.6 + 6.4 |199.0 + 7.3 |197.8 + 9.3 | 197.2 % 8.3
Max. Respiratory - - - 50.6 + 7.3 | 49.8 + 6.7 | 54.7 £ 6.9 | 54.7 + 6.8
Rate (freq./min) . . . . . . . .
(Mean + S.D.)

Results for Kariya Group (Female)
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School Age
Items

Junior High
School 1

2

3

High School -
1

2

3

Age (years)
Number

Body Height (cm)
Body Weight (kg)

Max. Ventilation
(sTPD) (1/min)

Max. Oxygen Intake
(1/min)

Max. Oxygen Intake
per Body Weight
(ml/kg.min)

Max. Heart Rate
(beats/min)

Max. Respiratory
Rate (freq./min)

13.16 + 0.26
43

152.7 £ 3.50

42.7 £ 4.58

62.8 + 9.95

1.91 = 0.21

45.0 £ 5.34

196.8 + 8.6

55.9 £ 10.0

14.16 + 0.26
43

160.7 = 3.50

49.0 £ 5.38

75.1 £12.17

2.34 £ 0.28

48.0 £ 5.49

197.0 + 9.5

58.5 £ 10.6

15.16 + 0.26
43
165.6 £ 3.16

53.6 + 6.18

85.0 £12.22

2.61 £ 0.29

49.1 + 4.41

196.4 £ 8.6

54.7 + 10.6

16.16 + 0.26
43
168.0 + 3.80

56.5 £ 5.76

94.0 £13.79

2.81 £ 0.35

50.2 £ 3.14

193.7 £ 9.5

53.6 = 9.9

17.16 + 0.26
43

168.9 + 3.82

58.2 + 5.84

97.2 £12.70

3.02 £ 0.36
52.2 £ 5.09

193.9 + 8.8

52.0 £ 9.6

18.16 + 0.26
43

169.4 + 3.98‘

59.1 + 6.36

93.8 *14.21

3.05 + 0.38
51.8 £ 6.31

192.6 £ 8.7

52.2 + 10.5

-~

Results for Fuzoku Group (Male)
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School Age

Junior High

High School’

Items School 1 2 3 1 2 3
Age (years) 13.18 + 0.28 14.18 + 0.28 15.18 + 0.28 16.18 + 0.28 17.18 +£ 0.28 18.18 + 0.28
Number 38 38 38 38 38 38
Body Height (cm) 151.3 + 2.89 153.5 £ 3.09 154.7 + 3.44 155.1 £ 3.67 155.3 + 3.26 155.3 + 3.36
Body Weight (kg) 44.0 + 4.51 47.0 £ 4.60 48.4 + 4.60 49.9 + 4.23 50.3 + 3.88 49.6 £+ 4.26
Max. Ventilation
(STPD) (1/min) 55.4 £+ 7.49 59.2 +11.35 62.6 + 9.01 65.0 + 8.80 67.5 + 8.85 64.7 £ 9.05
Max. °xyﬁfﬁmi§?ake 1.67 + 0.19 1.84 % 0.26 1.87 + 0.21 2.00 + 0.26 2.00 + 0.24 2.03 £ 0.31
Max. Oxygen Intake
per Body Weight 38.1 £ 5.26 39.7 £+ 5.73 38.9 + 3.77 40.1 + 5.11 40.5 £+ 4.98 40.7 £+ 5.31
(ml/kg.min)
Max. Heart Rate
(beats/min) 195.9 t'9.8 191.8 + 7.4 190.2 + 8.2 189.3 + 7.2 191.2 + 7.7 189.2 + 7.8
Max. Respiratory _ _ ,
Rate (freq./min) 48.9 + 9.5 50.0 £ 6.9 50.1 £ 6.2 49.8 + 7.6
(Mean ¢+ S.D.)

Results for Fuzoku

Group (Female)
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Elementary

Junior High

High School

School Age | gohool 4 5 6 School 1 2 3 1
Male
Age (Mean) 9.69 10. 69 11.69 12.69 13.69 14.69 15.78
(years)
K-001 1.34% 1.51* 1.58% 1.87% 2.57% 3.03% —
K-002 1.31 1.50 1.44 1.82 2.28 3.27 3.03%
K-003 1.25 1.29 1.38 1.58 2.38 2.68 2.62
K-004 1.36 1.50 1.48 1.68 2.66 3.01 2.80
K-005 1.20 1.26 1.42 1.65 2.57 3.48 3.43
K-006 1.17 1.21 1.53 1.76 2.58 2.98 3,12
K-007 1.38 1.66 2.01 2.00 2.77 3.45 _—
Female

Age(;gzigi 9.80 10.80 11.80 12.80 13.80 14.84 15.87
K-101 1.15% 1.13% 1.29% 1.44% 1.92% 2.48% 2.05%
K-102 1.30 1.38 1.56 1.57 1.59 2.19 2.12
K-103 0.97 1.06 1.38 1.34 1.93 2.32 1.92
K-104 1.15 1.15 1.37 1.47 1.87 2.09 1.76
K-105 1.19 1.29 1.42 1.42 1.95 2.46 1.86
K-106 1.11 1.04 1.25 1.46 2.33 2.46 2.07
K-107 1.25 1.13 1.56 1.83 1.99 2.44 _—
K-108 1.30 1.30 1.52 1.71 2.34 _— _—
K-109 1.00 1.31 1.59 1.55 1.90 2.30 _—
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. Age Body Body Ve max. Vozmax.kVozmaxJMax.H.R.Max.R.R. Running
Subject Height Weight | (STPD) ' /W |(beats: |(freq. Records.
(years) (cm) (kg) (1/min){(1/min) (ml/lsgi /min) /min)
.min
R-001 14.00 172.6 52.5 119.9 3.62 69.0 207 66 800M:2'11"0.
15.00 175.8 55.5 138.4 4.00 72.1 207 70 800M:2'03"2.
15.92 178.9 61.0 134.0 4,12 69.2 206 65 800M:2'01"6.
16.92 178.9 63.5 136.4 4.46 70.2 202 -60 800M:1'59"5
R-002 15.00 163.2 51.5 120.0 3.72 72.2 197 64 2000M:5'52"4.
16.00 l164.5 53.5 117.3 4,03 75.3 207 64 800M:2'01"3. 1500M:4'08"5.
17.17 165.0 54.5 118.9 4.12 75.7 201 61 800M:1'58"6. 1500M:4'03"3.
R-003 14.92 168.5 52.5 130.5 3.26 62.1 204 82 2000M:6'06"0
15.92 170.4 55.0 112.4 3.51 63.8 209 83 800M:2'01"9
17.08 170.8 57.0 131.1 3.93 68.9 204 83 800M:1'59"5
R-004 14.58 167.8 53.0 99.8 3.03 57.2 199 64 2000M:6'07"4.
15.50 168.9 57.0 123.5 3.94 69.1 191 62 5000M:16'20"0.
16.58 169.4 58.5 120.1 3.94 67.4 193 65 5000M:14'53"2.
17.58 169.4 59.5 118.3 4.21 70.8 195 62 1500M:4'01"6. 5000M:15'08"2.
R-005 14.67 173.4 59.0 115.1 3.63 61.5 195 53 2000M:6'07"6.
15.58 173.4 59.5 133.9 4.18 70.3 189 56 1500M:4'15"0. 5000M:15'59"0.
16.67 174.7 62.5 137.9 3.94 63.0 186 62 800M:2'00"9. 1500M:4'04"0. 5000M:15'27"6.
17.67 174.5 62.5 153.4 4.67 74.6 176 63 800M:1'55"1. 1500M:3'59"2. 5000M:15'08"0.
R~006 . 14.83 ‘161.8 53.5 119.3 3.60 67.3 201 78 2000M:6'11"6. _
15.75 161.8 54.0 127.5 3.47 64.3 184 95 1500M:4'16"0. 5000M:l6'02f0.
16.83 162.4 57.0 133.6 4.10 72.0 188 88 1500M:4'10"0. 5000M:15'25"0.
17.83 162.0 55.0 135.9 4.41 80.1 195 64 1500M:4'04"2. 5000M:15'11"4.
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Junior High

High School

. School 1 2 3 1 -2 3
Male
Max. 2.51 2.95 3.15 3.54 3.89 3.89
Sports Min. 1.54 1.81 2.23 2.15 2.37 1.99
Club
Members. Mean 1.94 2.39 2.70 2.89 3.12 3.12
N=28 S.D. 0.22 0.27 0.25 0.34 0.37 0.43
Max. 2.25 2.73 - 2.90 3.20 3.18 3.32
Non-Active.| Min. 1.49 1.80 1.89 1.97 2.29 2.52
N=15 Mean| 1.83 2.24 2.46 2.67 2.82 2.93
S.D. 0.19 0.29 0.29 0.32 0.24 0.22
Female
Max. 1.87 2.00 2.09 2.23 2.25 2.07
Sports Min. 1.36 1.41 1.56 l1.64 1.65 1.45
Club
Members. Mean 1.70 1.75 1.87 1.90 1.88 1.85
N=11 s.D.| 0.13 0.23 0.19 0.21 0.20 0.16
Max.| 1.75 2.12 2.17 2.24 2.43 2.63
Non-Active.| Min. 1.24 l.66 1.61 1.78 1.95 1.98
N=9 Mean| 1.48 1.87 1.89 2.03 2.20 2.34
S.D. 0.15 0.16 0.19 0.15 0.16 0.19
(1/min)
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Sex Male Female
Number 39 31
Item Height Growth Velocity (cm/year)
Age (year) Mean + S.D. Mean + S.D.
-4 4.84 + 0.64 | = e—=ee-
-3 4.94 + 0.69 5.48 + 0.68
- 2 5.39 + 0.60 5.38 + 0.70
-1 7.02 + 0.64 6.30 + 0.74
Height Peak
Age 8.53 + 0.95 7.25 + 1.00
+ 1 6.51 + 0.78 5.96 * 0.85
+ 2 3.03 + 0.94 3.55 + 1.00
+ 3 1.28 + 0.62 1.83 + 0.86
+4 | 0 em=—— 0.89 + 0.49
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Sex Male Female
Number 39 31
Item Body Height (cm)
Age(year)\\\\ Mean £ S.D. Mean & S.D.
-5 124.2 * 6.04 | = ===--
-4 129.4 + 5.8 | = ===--
-3 134.3 + 5.87 121.6 + 6.28
-2 139.3 + 5.92 127.0 + 5.93
-1 144.6 + 5.70 132.5 F S 5.84
Heigh;ggeak 153.2  5.71 139.8 + 5.34
+ 1 162.2 + 5.36 147.0 + 4.70
+ 2 166.3 t 4.70 151.5 + 4.20
+ 3 168.4 + 4.41 153.8 + 3.81
+4 | 00 eem——- 154.9 + 3.60
+5 |  e———— 155.4 + 3.47
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Sex Male Female
Number 39 31
Item Weight Growth Velocity (kg/year)
Age (year) Mean % S.D. Mean + S.D.
-4 2.80 + 0.83 2.33 + 0.58
-3 2.99 + 0.88 2.75 + 0.70
- 2 3.83 % 1.12 3.35 x 0.68
-1 5.56 + 1.10 4,78 + 0.75
Weight Peak ‘
Age 6.69 * 1.36 5.64 + 0.87
+ 1 5.22 + 1.02 4.49 % 0.75
+ 2 3.12 + 1.30 2.50 + 0.93
+ 3 1.98 + 1.62 1.54 ¢ 0.99
+4 | 0 em——- 1.08 + 0.93
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Sex | Male Female
Number 39 31.
Item Weight Growth Velocit;y per
Age (year) Height Growth (Xg}ggz;ty.
- 4 0.58 | W m===--
-3 0.59 0.43
- 2 0.69 0.52
-1 0.75 0.55
Height Peak Age 0.77 0.68
+ 1 0.84 ~ 0.94
+ 2 1.12 1.21
+ 3 1.64 1.31
+ 4 |  mm——- 1.63
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1 Type 2 Type 3 Type 4 Type 5 Type 6 Type
Male Fuzoku
15 11 6 4 3 0
N=46 Group
Kariya
Group 4 2 0 0 0 1
Total 19 13 6 4 3 1
(41.3 %) (28.3 %) (13.0 %) (8.7 %) (6.5 %) | (2.2 %)
Female|Fuzoku
1
Neal Group 6 5 19 0 1
Kariya
Group 0 2 0 6 1 0
Total 1 8 5 25 1 1
(2.4 %) (19.5 %) (12.2 %) (61.0 %) (2.4 %) (2.4 %)
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Junior High High School

School 1 2 3 1 2 3

Number 14 43 43 42 43 38
Male Mean (sec)» 410.4 388.7 377.1 357.4 353.8 364.0
S.D. (sec) 22.9 27.2 25.1 25.2 27.7 30.0

Number 24 35 37 33 33 30
Female Mean (sec) 273.7 286.9 285.0 273.9 271.4 282.4
S.D. (sec) 14.5 19.1 19.9 16.4 13.3 15.5

217, HAEEEKOTEM . (F3150m, 3 1000m )

Male:1500M Running.

Female:1000M Running.
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Age

69

stems 20 - 29 30 - 39 40 - 49 50 - 59 60 70 - 72
— ; .
Number of Subjects 45 27 45 15 1
pody Height (cm) 167.7 £ 5.7 165.3 ¢+ 4.5 164.8 + 5.4 163.6Vi 2.9 16l1.8 5.8 148.2
pody Weight (kg) 59.9 + 8.75 60.8 = 6.59 61.3 £10.52 - 60.9 £ 6.45 60.1 6.00 51.5
Max. Ventilation
(STPD) (1/min) 83.8 + 21.6 79.3 + 20.4 65.5 + 14.1 64.4 £ 10.4 53.9 17.9 45.7
Max. Oxygen Intake 2.57 + 0.62 2.45 £ 0.44 2.19 + 0.49 2.07 + 0.38 1.74 + 0.46 1.39
(1/min)
Max. Oxygen Intake
per Body Weight 42.7 + 9.09 40.6 + 6.43 36.3 + 7.87 34.0 £ 5.06 28.8 6.21 27.1
(ml/kg.min) ’ :
Max. Heart Rate :
(beats/min) 188.3 + 11.8 180.3 + 9.10 176.0 + 10.8 174.8 £ 7.5 160.2 10.5 16l
Max. Respiratory
Rate (freq./min) 49.6 + 11.9 45.8 + 9.8 39.4 + 6.8 41.3 ¢+ 8.9 37.9 8.2 32
(Mean +.S.D.)

-

Results for non-athletic healthy male
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- Age Group (Years )

Items
" Researcher 30 - 39 40 - 49 50 - 59 60 - 69 70 - 79
Number of Subj. 17 13 9 - -
(Netherland) Vo.max./W
Number of Subj. 10 10 9 8 3
Robinson. Vo,max. (1/min) 3.42 2.92 2.63 2.35 1.71
(American) , y
vo.max./W.
2 (ml/kg.min) 43.1 39.5 38.4 34.5 25.5
Number of Subj. 13 9 66 8 -
Astrand. Vo,max. (1/min) 3.01 2.99 2.54 2.23 -
(Swedish) .
Vo.max./W.
Number of Subj. - - 25 25 13
Tlusty x‘/ozmax. (1.min) - - 2.24 1.87 1.56
(Czech) .
. Vo,max./W. _ _
(ml/kg.min) 28.8 25.4 22.2
Number of Subj. 24 16 17 - -
Hermansen Vozmax. (1/min) 3.16 2.93 2.58 - -
(Norwegian) ]
Vo, max./W/ _ _
2 (ml/kg.min) 41.8 39.3 36.1
Number of Subj. 27 45 15 9 1
This Study. \'Iozmax. (1/min) 2.45 2.19 2.07 1.74 1.39
(Japanese) . y
Vo.max./W.
2 (ml/kg.min) 40.6 36.3 34.0 28.8 27.1

F19 . — AR DATZ 0 BEREZEFREXE o B R



Age (years)
Items 20 - 29 30 - 39 40 - 49 50 - 59 60 - 69 70 - 72
Number of Subjects 2 3 6 3
Body Height (cm) 163.6 = 4.15 166.3 + 5.19 | 157.0 + 5.24 156.2 £ 3.52
5-16 kM | Body Weight (kg) 62.2 + 2.85 58.3 + 2.87 | 49.4 + 6.57 49.4 + 3.85
Running Max. Ventilation (1/min) 104.4 + 5.05 92.0 + 21.7 60.4 + 8.3 60.4 + 8.4
per Day Max. Oxygen Intake (1/min) 3.67 + 0.01 3.03 + 0.53 2.41 + 0.32 2.33 £ 0.09
Max.Oxygen Intake per ‘
Body Weight (ml/kg.min) 59.9 * 2.25 | 51.6 + 7.03 | 49.2 + 6.49 | 47.4 + 1.76
Max. Heart Rate (beat§/min) 187.0 £ 6.0 182.0 + 1.6 166.5 + 3.9 167.0 + 2.2
Max. Respiratory Rate :
P Y (freq./min) 60.0 + 4.0 51.0 + 4.1 42.2 + 6.3 41.3 + 4.2
Number of Subjects . 5 6 3 2 1l
Body Height (cm) 163.8 £ 6.48 167.9 + 4.98 162.5 + 6.38 159.3 + 1.00 165.9
-4 KM Body Weight (kg) 63.7 £11.25 63.8 £ 3.71 57.0 + 7.48 59.0 £ 1.00 49.0
nning Max. Ventilation (1/min) 80.8 + 9.7 84.2 + 10.7 61.5 + 14.1 59.3 + 9.0 65.7
r Day Max. Oxygen Intake (1/min) 2.84 £ 0.42 3.17 £ 0.27 2.24 £ 0.05 2.15 + 0.39 l1.62
Max. Oxygen Intake per
Body Weight (ml/kg.min) 45.1 + 4.67 | 49.5 & 4.09 | 40.0 % 4.71 | 36.4 % 6.05 34.5
Max. Heart Rate (beats/min) 175.2 £ 5.1 181.4 + 6.5 156.0 + 11.4 162.5 ¢ 5.5 148
Max. Respiratory Rate
(freq./min) 46.8 + 5.2 44.1 £ 7.0 38.3 + 3.3 38.0 + 2.0 41
Number of Subjects 45 12 25 7 6 1l
Body Height (cm) 167.7 £ 5.74 165.5 + 4.92 164.6 + 5.22 163.1 £+ 2.42 163.4 £ 5.17 148.2
1-2 Times | Body Weight (kg) 59.9 + 8.75 63.1 + 6.33 58.7 + 8.93 60.9 t 3.72 63.0 + 3.87 51.5
funning Max. Ventilation (1/min) 83.8 &+ 21.6 92.5 + 22.1 69.6 + 12.1 65.3 + 12.1 65.5 + 8.6 45.7
per Week Max. Oxygen Intake (1/min) 2.57 £ 0.62 2.78 £ 0.36 2.33 + 0.50 2.18 £ 0.35 2.03 + 0.25 1.36
Max. Oxygen Intake per
Body Weight (ml/kg.min) 42.7 £ 9.09 44.6 t 5.41 40.0 + 6.88 35.8 £ 6.05 32.4 £ 3.77 27.1
Max. Heart Rate (beats/min) 188.3 ¢+ 11.8 181.1 + 7.7 177.0 £ 8.5 175.7 £ 9.0 162.2 + 9.5 161
Max. Respiratory Rate 1
(freq./min) 49.6 + 11.9 48.5 12.8x 41.3 + 6.8 42.1 + 9.4 40.5 % 7:8 3
Number of Subjects 15 20 8 3
Body Height (cm) 165.2 £+ 4.13 165.2 £ 5.61 164.0 + 3.15 158.7 £ 5.70
Body Weight (kg) 59.0 + 6.20 64.5 +11.44 60.8 £ 8.12 54.3 + 5.26
sedentary | Max. Ventilation (1/min) 68.7 + 10.5 60.4 + 14.8 63.5 + 8.4 30.2 £ 2.2
Max. Oxygen Intake (1/min) 2.19 + 0.30 2.02/; 0.41 1.98 + 0.38 1.15 + 0.04
Max. Oxygen Intake per
Body Weight (ml/kg.min) 37.4 £ 5.34 31.8 + 6.56 32.4 + 3.23 21.5 + 2.70
Max. Heart Rate (beats/min) 179.6 + 10.0 174.8 + 12.9. | 174.0 + 5.8 157.7 £ 11.9
Max. Respiratory Rate 43.6 + 5.4 37.1 % 6.0 40.8 + 8.4 29.7 + 1.7

(freq./min)
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Non-Athletic Female Athletes

Ttems Age 19 20 - 29 30 - 39 40 - 49 50 - 59 | 60 - 69 19 - 30
Number - ' 18 26 30 29 6 3 17

Body Height (cm) 157.1 + 4.4 155.6 + 2.7 155.2 + 2.8 152.7 + 4.6 152.4 + 6.4 150.6 + 5.3 159.2 + 4.7
Body Weight (kg) 52.3 + 5.86 52.4 + 4.54 | 52.5 % 5.85 53.1 + 6.97 54.5 + 5.61 | 41.7 + 7.59 56.5 + 5.34

Max. Ventilation
(STPD) (1/min) 66.7 + 13.6 60.1 £ 13.5 46.5 + 10.1 41.4 + 9.5 37.6 + 8.0 21.4 + 7.6 86.8 + 11.2

Max. Oxygen Intake

(1/min) 1.89 + 0.31 1.75 £ 0.36 1.59 + 0.24 1.43 £ 0.25 1.34 + 0.34 0.76 + 0.47 2.63 £ 0.50
Max. Oxygen Intake
per Body Weight 36.2 £ 4.81 33.7 + 6.84 30.3 + 3.88 27.1 £ 4.93 24.6 + 5.47 16.8 + 7.55 46.4 + 7.48
(ml/kg.min)

Max. Heart Rate

(beats/min) 189.9 £+ 11.3 188.9 + 10.7 175.0 £ 8.73 174.3 £ 10.6 162.0 £ 7.2 148.5 + 4.5 192.8 £ 6.3

Max. Respiratory

Rate (freq./min) 50.0 + 6.3 49.5 £ 7.8 38.6 + 7.2 37.8 £ 6.5 35.3 £ 4.1 32.1 £ 5.0 54.7 £ 7.5
Oxygen Pulse
(ml/beat) * 10.00 £ 1.96 9.26 £ 1.96 9.12 £ 1.26 8.22 + 1.41 8.27 + 2.13 6.42 + 2.88 13.70 £ 2.59

(Mean % S.D.)
Results for Non-Athletic and Athletic Female
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. Age Group (Years)

Researcher. 20 -29 30 - 39 40 - 49 50 - 59 60 - 69

Profant - 28.3 25.7 24.5 - 18.7
(American)

Brown - - 28.2 29.6 22.9
(Canadian)

Tlusty - - - 25.4 22.1
(Czech)

Kilbom 36.8 31.0 26.9
(Swedish)

Hermansen - 37.9 33.2 32.9 28.5 -
(Norwegian)

Atomi 32.4 27.9 26.0 24.4 -
(Japanese)

This Study 33.7 30.3 27.1 24.6 16.8

v

* Maximum Oxygen Intake per Body Weight.
(ml/kg.min)
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—
subject |Age |Body Body Expaustive Ve max. Voz max. Voz max/W Max.H.R. | Max.R.R. Ven;ilatory Tidal Oxygen
(years)Height | Weight Time (sTPD) (beats (freq. Equivalent |Volume Pulse
(cm) (kg) | (min) (1/min) (1/min) (ml/kg.min) /min) /min) | (Ve/Voz) (1/freq.) | (ml/beat)
~ 1.6.| 21 168.0 58.0 21:23 98.7:108.8 3.56:3.71 61.4:64.0 189:198 45:52 27.7:29.3 2.19:2.09 18.8:18.7
I.s.| 22 171.5 | 58.0 21:23 123.0:112.0 3.77:3.56 65.0:61.4 201:199 58:63 32.6:31.5 2.12:1.78 18.8:17.9
F.U.| 22 163.0 62.0 15:19 94.4: 93.8 3.03:2.91 48.9:46.9 v”182:188 49:58 31.2:33.0 1.93:1.65 16.7:15.6
} Mean|{21.7| 167.5 59.3 19:21.7{105.4:105.6 3.45:3.39 58.4:57.4 191:193 51:58 30.5:31.3 2.08:1.84 18.1:17.4
M.H.| 36 162.0 53.0 11:14 62.9: 77.0 2.00:2.24 37.7:42.3 166:172 50:63 31.5:34.4 1.26:1.22 12.1:13.0
M.Y.| 37 164.0 67.5 14:14.5{121.4:129.0 2.56:2.76 37.9:41.2 172:178 64:64 47.4:46.7 1.90:2.02 14.7:15.5
W.A.| 39 167.5 60.0 12:16 65.0: 82.6 '2.43:2.71 40.5:45.2 184:191 44:41 26.8:30.5 1.48:2.01 13.2:14.2
H.O.| 39 162.0 57.0 12:18 88.1l: 99.8 2.45:2.53 43.0:44.0 170:186 53:53 36.0:39.4 1.66:1.88 14.4:13.6
Y.S.| 41 153.0 56.5 14:19 61.2: 63.3 2.06:2.27 36.5:39.1 | 171:180 33:30 29.7:27.9 1.85:2.10 12.1:12.6
H.A.| 41 163.0 65.0 11:12 43.2: 43:3 1.76:1.82 26.7:28.0 167:170 24:26 | 24.5:23.8 1.80:1.67 '10.6:10.1
Y.A.| 48 | 165.0 48.0 12:16 45.6: 50.6 1.56:1.83 32.5:37.5 169:181 29:29 29.2:27.7 1.57:1.74 9.2:10.1
N.A.| 55 160.9 55.5 16:20 72.3:104.1 2.04:2.25 36.8:39.5 179:183 43:47 35.4:46.3 1.68:2.21 | 11.3:12.3
I.D.| 57 164.0 57.0 16:15 67.3: 61.3 1.94:1.95 34.0:34.2 165:154 41:34 34.7:31.4 1.64:1.80 11.8:12.7
M.U.| 58 165.0 53.0 18:19. 67.1: 70.1 1.80:1.98 34.0:37.4 | 183:181 36:35 37.3:35.4 1.86:2.00 9.8:10.9
Mean|45.1| 162.6 57.3(13.6:16.4| 69.4: 78.1 | 2.06:2.23 36.0:38.8 173:181 | 42:42 33.2:34.4 1.67:1.87 11.9:12.5
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*

Ve max.;Maximum Ventilation.

Vo

: After Training (10 Weeks)

Vo, max.;Maximum Oxygen Intake

Max.R.R.;Maximum Respiratory Rate.

2 max./W.;Maximum Oxygen Intake per Body Weight.

Max.H.R.;Maximum Heart Rate.
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Subject | Age |Body Body [Exhaustive Ve max. Voz max. Voz max./W |[Max.H.R. Max.R.R. |Ventilatory | Tidal Oxygen

(years)Height | Weighy Time (STPD) (beats |[(freq. Equivalent| Volume Pulse
(cm) (kg)] (min) (1/min) (1/min) (ml/kg.min) /min) /min). (Ve/Voz) (1/freq.) (ml/beat)
I.G. 21 168.0 58.0 21:24 98.7:120.0 | 3.56:3.90 61.4:67.2 189:196 45:57 27.7:30.8 2.19:2.11 18.8:19.9
I.S. 22 171.5 58.0 21:24 123.0:122.0 3.77:3.73 65.0:64.3 7| 201:196 58:70 32.6:32.7 2.12:1.74 18.8:19.0
F.U. 22 163.0 62.0 15:23 94.4: 93.8 3.03:3.37 48.9:54.4 182:203 49:57 31.2:27.8 1.93:1.65 16.7:16.6
Mean | 21.7 | 167.5 59.3 19:21.7 |105.4:105.6 3.45:3.39 58.4:57.4 191:199 51:58 30.5:31.3 2.08:1.84 18.1:17.4
M.I. 35 165.0 66.0 15.5:17 106.3:104.6 2.61:2.86 39.5:43.3 178:174 59:65 40.7:36.6 1.80:1.60 14.7:16.4
M.A. 36 162.0 | 53.0 11:18 62.9: 83.6 2.00:2.20 37.7:41.5 166:171 50:66 31.5:38.0 1.26:1.27 12.1:12.9
W.A. 39 167.5 60.0 12:20 65.0: 79.4 2.43:2.64 40.5:44.0 184:207 44:43 26.8:30.1 1.48:1.85 13.2:12.2
M.T. 44 168.0 70.5 14:14.5| 60.5: 64.2 2.09:2.27 30.7:32.2 154:163 33:35 29.0:28.3 1.83:1.83 13.6:13.9
N.A. 55 160.0 55.5 16:22 72.3:104.2 2.04:2.89 36.8:49.8 179:191 43:50 35.4:36.1 1.68:2.08 11.3:15.1
I.D. 57 164.0 57.0 16:15 67.3: 57.8 1.94:2.05 34.0:36.3 165:150 41:34 34.7:27.9 1.64:1.70 11.8:13.8
K.I. 57 171.0 47.0 12:15 44.5: 66.8 1.22:1.61 25.7:34.3 166:186 32:48 36.5:41.5 1.39:1.39 7.4: 8.7
M.U. 58 165.0 53.0 18:21 67.1: 68.9 1.80:2.31 34.0:42.8 183:180 36:34 37.3:29.8 1.86:2.03 9.8:12.8
Mean | 50.4 | 165.3 57.8 114.3:17.8 | 68.2: 78.7 2.02:2.35 34.9:40.5 172:178 42:47 34.0:33.5 1.62:1.72 11.7:13.2
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* Before Training :

After Training

(15.16 Weeks)

* Ve max.;Maximum Ventilation. Voz max.;Maximum Oxygen Intake.

Voz max./W ; Maximum Oxygen Intake per Body Weight. Max.H.R.;Maximum Heart Rate.
Max.R.R.;Maximum Respiratory Rate.
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Training

Weeks 10 Weeks Training . 15.16 Weeks Training
Items -
Number 10 8
Age (years) 45.1 + 8.2 (36 - 58) 50.4 £ 8.6 (35 - 58)
Body Height (cm) 162.6 £ 3.73 165.3 &£ 3.27
Body Weight (kg) 57.3 £ 5.46 57.8 £+ 7.09
—¢L--~K§N§\§\§N\\-“\~ Before Training After Training| A.T./B.T. Before Training | After Training A.T./B.T.
— . (%) (%)
Exhaustive Time (min) 13.60 + 2.29 16.35 £ 2.45 20.2 14.31 + 2.30 17.81 £ 2.74 24.5
Max. Ventilation 69.4 + 21.10 78.1 £ 25.08 | 12.5 68.2 + 16.30 78.7 £ 16.70 | 15.4
(1/min)
Max.Oxygen Intake | .
(1/min) 2.06 £ 0.31 2.23 £ 0.33 8.3 | 2.02 £ 0.39 2.35 £ 0.40 16.3
Max.Oxygen Intake
per Body Weight 36.0 + 4.28 38.8 + 4.78 7.8 34.9 £ 4.58 40.5 + 5.45 16.0
(ml/kg.min)
Max. Heart Rate
(beats/min) 172.6 + 6.6 180.7 + 12.1 4.7 171.9 £+ 10.0 177.8 + 16.4 3.4
Max.Respiratory
Rate (freq./min) 41.7 + 11.33 42.4 + 13.24 1.7 42.3 + 8.48 46.9 + 12.21 10.9
Ventilatory -
Equivalent (Ve/Voz) 33.2 + 6.18 34.4 £ 7.37 3.3 34.0 £ 4.31 33.5 £ 4.80 1.5
Tidal Volume(l/freq.) 1.67 £ 0.19 1.87 £ 0.27 12.0 1.62 £ 0.21 1.72 £ 0.27 6.2
Oxygen Pulse (ml/beat) 11.9 £ 1.72 12.5 ¢ 1.66 5.0 11.7 £ 2.16 13.2 £ 2.13 12.7

(Mean + S.D.)

226, IGEEIATRL-=27RIR €&, 1516 EMBPATAL =2 ENROECEL.  BSPALNARIGED IHS)




Number of Subjects
Age (years)

Body Height (kg)

3

21.7 + 0.47 (21 - 22)

167.5 + 3.49

%07.

|0 KT FL—=277 R € 151 68 H4T b

Body Weight (kg) 59.3 + 1.89
Before Training | After Training| A.T./B.T. After Training | A.T./B.T.
_ (10 Weeks) (%) (15.16 Weeks) (%)
Exhaustive Time (min) 19.00 +.2.83 21.66 + 1.89 14.0 23.66 + 0.47 24.5
Max. Ventilation (1/min) 105.4 + 12.6 105.6 + 6.96 0.2 111.9 £ 12.8 6.2
Max.Oxygen Intake(l/min) 3.45 £ 0.31 3.39 + 0.35 - 1.7 3.67 + 0.22 6.4
Max.Oxygen Intake per _
Body Weight (ml/kg.min) 58.4 + 6.90 57.4 + 7.52 1.7 62.0 + 5.48 6.2
Max. Heart Rate(beats/min) 190.7 + 7.85 193.3 + 7.32 1.4 198.3 + 3.30 4.0
| Max. Respiratory Rate
(freq./min) 50.7 + 5.44 57.7 + 4.50 13.8 61.3 + 6.13 20.9
Ventilatory Equivalent
(Ve/Voz) 30.5 % 2.07 31.3 + 1.49 2.6 30.4 %+ 2.02 0.3
Tidal Volume(l/freq.) 2.08 + 0.11 1.84 = 0.18 - 11.5 1.83 = 0.20 - 13.0
Oxygen Pulse (ml/beat) 18.1 % 0.99 17.4 + 1.35 - 3.9 18.5 % 1.39 2.2
(Mean £ S.D.)
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Subject

Body
Weight
(kg)

~ Before/After T.

Note

HN
KI
™

Age Body
Height
(cm)
Before T.
55 160
57 164
58 " 165

55.5/60.0
57.0/57.0
53.0/55.0

Professor :Long distance runner in his student age.
Clerk of university.:Sedentary more than 20 years.
Clerk of university.:Sedentary more than 20 years.

* Before T.: Before Training.
After T. : After Training.
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Subject H.N. K.I. T.M.
\It ems Exhausti-| Ve max. Voa, max. "I'o;.-,max H.R. |[R.R. [Exhausti- Ve max \'lo,_max \'lozmax H.R. R.R. [Exhausti-{Ve max Vo,_max Vo, max H.R. R.R.
Training | ' Time . (1/min) | (1/min) / W | max.| max.| ve Time /W max. | max.|ve Time /W max.| max.
Period (min) - (ml/kg. |(beats |(freq) (min) | (1/min)(1/min)(ml/kg.|(beats|(freq{ (min) | (1/min)(1l/min)(ml/kg. | (beats|(freq
\ min) /min) /min) min) /min) /min) min) | /min)| /min)
B;ig;ﬁmg 16'00 | 72.3 | 2.04 | 36.8 | 179 | 43 | 16'00 | 67.3 | 1.94 | 34.0 | 165 | 41 | 18'00 | 67.1 | 1.80| 34.0 | 183 | 36
5 Weeks 19'00 92.9 2.01 35.9 191 47 14'00 50.3 1.98 35.4 161 34 19'00 72.7 1.95 37.1 180 37
10 Weeks 20'00 |104.1 2.25 39.5 183 47 15'00 61.3 1.95 34.2 154 34 19'00 70.4 1.98 37.4 181 35
15 Weeks 22'00 104.2 2.89 49.8 191 50 15'00 57.8 2.07 36.3 150 34 | 21'00 68.9 2.31 42.8 180 34
20 Weeks 21'00 103.7 .3.00 51.7 188 49 17'00 61.1 2.11 37.0 164 37 19'00 70.4 2.32 43.0 174 35
25 Weeks 22'00 |112.8 3.28 55.6 191 53 20'00 72.0 2.49 43.7 174 38 21'00 88.6 2.54 46.2 184 41
30 Weeks 21'40 115.0 3.16 52.7 191 53 21'00 73.7 2.51 43.3 178 41 21'00 76.4 2.67 48.5 182 35
35 Weeks 23'00 112.0 2.87 47.8 188 54 20'30 74.7 2.52 43.4 184 42 - - - - - -
40 Weeks 23'00 111.5 2.88 48.0 188 49 21'00 78.7 2.50 43.1 179 41 21'30 82.6 2.47 44,9 182 38
45 Weeks 23'00 107.7 2.75 45.8 185 52 21'00 78.3 2.49 43.7 176 41 22'00 75.8 2.29 41.6 177 36
50 Weeks 23'30 103.3‘ 2.85 47.5 188 48 21'00 77.0 2.38 41.8 178 42 23'00 89.6 2.27 41.3 180 41

Results of Maximal Test.

F29. S0EBIFATR-=27"0 E4TI< viTa) HRRABRAKEEXE RIZRER .




(Ymin)

w
[=]
T

»n
o

Maximum Oxygen Intake

g
(=]
T

o s 10 15 20 25 30 3 40 45 80
Training Weeks (weeks

M 32. 50BEH4TL—=27 1733
BAMRETZRINBE DX B,

89



ubject

H.N. K.I. T.M.
Training Weeks
Before _ _ - - = -
Training Y = 0.0149X - 0.5337 Y = 0.0175X 0.8130 Y = 0.0131X 0.6437
10 Weeks Y = 0.0161X 0.5320 Y = 0.0203X - 1.0752 Y = 0.0151X - 0.6806
20 Weeks Y = 0.0216X 1.1602 Y = 0.0170X - 0.6119 Y = 0.0166X - 0.5754
30 Weeks Y = 0.0194X 0.7535 Y = 0.0178X - 0.6297 Y = 0.0213X - 1.1084
40 Weeks Y = 0.0186X 0.5969 Y = 0.0170X - 0.7107 Y = 0.0169X - 0.4580
50 Weeks Y = 0.0195X 0.9274 Y = 0.0170X - 0.5669 Y = 0.0172X - 0.6453
30-50 Weeks Y = 0.0186X 0.6643 Y = 0.0170X - 0.5909 Y = 0.0176X - 0.6278
Y: Oxygen Intake (1/min) X: Heart Rate (beats/min)
The regression equation on oxygen intake and heart rate during exercise.
&30, SOBMEHAT hL-=>7 1= etls ), BE)PUIEEK L BRIBEARES RIR
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Subject

HN KI ™
Heart rate }evel (ml/beat)
(bizif/mln) Before T. 10.5 10.7 7.7
After T. 13.1 12.1 12.4
(+25.8 %) | (+13.1 #) | (461.0 %)
/ Before T. 11.8 12.7 9.3
170 - After T. 14.7 13.5 13.9
(+24.6 8) | ( +6.3 #) | (+49.5 %)
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Subject H.N. K.I. . T.M.
Training
Poriod A B c A B c A B c
8§ Mean (S.D) Mean (S.D) Mean (S.D) Mean (S.D) Mean (S§.D). - Mean (S.D) Mean (S.D) Mean (S.D) Mean (S.D)
. k& (%) n.s (n.s) n.s (n.s)
e |Ve 29.09 (0.84) 29.17 (1.74) 27.88 (0.77) 25.76 (0.82) 26.71 (0.75) 26.28 (0.67) 24.89 (1.17) 28.91 (1.35) 28.52 (1.60)
o| (1/min)
A *k (*k) * (%) n.s (*%)
ﬁ Voo, 1.16 (0.06) 1.16 (0.04) 1.11 (0.03) 0.95 (0.04) 0.96 (0.03) 0.89 (0.06) 1.05 (0.06) 1.13 (0.04) 1.03 (0.08)
¥ &y (1/min)
2 . *k (k%) , n.s (n.s) n.s (%)
H.R. 105.70 (6.72) 103.10 (4.03) 96.10 (3.35) 91.70 (5.31) 93.70 (6.32) 90.10 (3.07) 96.30 (3.60) 103.70 (6.53) 98.20 (6.06)
(beats
. /min) n.s (%) n.s (n.s) n.s (n.s)
™~ V? / ) 40.01 (1.43) 41.30 (0.99) 39.34 (3.17) 30.49 (1.38) 29.76 (0.66) 30.58 (1.57) 27.49 (1.36) 28.90 (1.22) 28.34 (1.62)
1/min
A k (k%) k% (k%) kk (k%)
E Vog 1.65 (0.05) 1.68 (0.04) 1.60 (0.06) 1.12 (0.05) 1.11 (0.06) 1.03 (0.04) 1.15 (0.08) 1.17 (0.14) 1.06 (0.06)
H A (1/min)
.2 *k (k%) ** (n.s) n.s (*%)
H.R. 127.00 (5.14) 127.10 (4.23) 119.89 (5.23) 105.00 (3.10) 101.50 (3.29) 100.90 (4.47) 100.30 (1.93) 105.80 (3.65) 96.30 (3.77)
(beats
- /min) *% (%K) n.s (n.s) n.s (n.s)
Ve 61.64 (4.09) 65.35 (4.82) 58.02 (4.35) 41.99 (0.94) 41.35 (3.59) 41.03 (1.92) 48.68 (5.67) 45.68 (1.42) 46.08 (2.32)
! (1/min) .
o kk (k%) k% (%) k% (k%)
w Voo 2.36 (0.08) 2.34 (0.11) 2.20 (0.06) 1.71 (0.12) 1.58 (0.13) 1.53 (0.06) 1.74 (0.10) 1.72 (0.06) 1.60 (0.08)
8| (1/min)
o’) kk (k) k% (%) *k (k%)
> |4.R. 160.30 (4.63) 163.00 (6.65) 150.80 (8.09) 124.30 (3.97) 122.90 (5.13) 119.00 (2.83) 146.60 (3.37) 137.60 (3.38) 131.10 (1.95)
(beats
/min)
: p{0.05 *%: P { 0.01 %% : Between A and C.  (**): Between B and C.

#32, BAR—EBETRAINIFHII % AN RE B

A: 15, 20 Weeks.

Results of Submaximal Test. ‘The mean values of ventilation, oxygen intake

B:. 25, 30, 35 Weeks.

C: 40, 45, 50 Weeks.

and heart rate in the steady state during 20 minutes walking at the fixed load.
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subject |Age Bgdy Body Expaustive Total Ve max. Voz max.' Voz max./w Max.H.R. | Max.R.R. Oxygen
eight Weight | Time Work (STPD) (beats |(freq. Pulse
(years) (cm) (kg) (min) (kgm) (1/min) (1/min) (ml/kg.min) /min) /min) (ml/beat)
K.U. 32 158.0 48.0:47.5 6:6 2700:2700 56.4:52.4 1.69:1.46 35.1:30.8 179:175 51:48 9.4:8.4
H.O. 34 150.2 49.5:47.5 6:8 2700:3938 37.7:42.7 1.62:1.69 32.7:35.6 182:189 29:34 8.9:9.0
S.A. 34 152.6 43.0:43.0 5:6 1950:2262 34.1:38.2 1.26:1.25 29.3:29.1 174:189 40:40 7.2:6.6
S.E. 35 155.9 53.0:50.5 4:4 1500:1500 31.2:43.4 1.26:1.22 23.7:24.2 164:174 28:40 7.7:7.3
T.S. 35 153.7 49.5:50.0 7:7 3300:3375 54.0:47.8 1.74:1.52 35.1:30.3 171:166 49:46 10.2:9.1
K.M. 36 151.2 53.0:53.0 6:6 2400:2400 49.7:54.4 1.57:1.59 29.7:29.9 174:177 39:41 9.0:9.0
K.W. 37 155.3 56.5:56.5 7:7 3375:3375 57.2:56.2 1.74:1.53 30.8:27.1 172:175 43:43 10.1:8.7
M.A. 37 154.0 '58.0:54.0 6:7 2700:3300 60.8:73.5 1.58:1.61 27.3:29.8 180:188 47:54 9.5:8.8
K.O. 37 155.0 52.0:51.5 7:6 3375:2400 42.0:50.7 1.64:1.80 31.6:34.9 183:174 40:46 9.2:10.8
0.G. 37 151.7 45.0:45.5 5:6 1950:2700 37.9:49.8 1.27:1.33 28.3:29.2 173:172 41:46 7.4:7.7
T.U. 37 158.0 52.0:51.0 7:8 3000:3900 47.5:59.9 1.70:1.70 32.6:33.3 178:176 45:43 9.5:9.7
I.S. 37 157.1 48.0:46.0 6:6 2700:2700 49.6:60.5 | 1.40:1.47 29.1:32.1 170:179 39:42 8.2:8.2
Y.A. 38 154.2 58.0:56.5 6:7 2700:3375 51.4:65.4 | > 1.63:1.56 28.1:27.5 179:181 35:43 9.1:8.9
A.O. 38 158.0 67.0:64.5 7:8 3375:4100 50.6:52.9 1.87:1.88 27.9:29.3 175:180 35:37 10.8:10.5
Mean 36.0 154.6 52.3:51.2| 6.1:6.6| 2675:3002 47.2:53.4 1.57:1.54 30.1:30.2 175:178 40:43 9.0:8.8
s.D.| 1.69 2.51 5.93:5.35| 0.9:1.1 565:717 8.82:9.05 0.19:0.19 3.03:2.94 5.1:6.5 6.6:4.7 1.1:1.1
"0.K. 40 "150.8 43.5:42.5 5:6 1950:2475 37.3:49.7 1.22:1.24 28.1:29.4 178:173 46:50 7.1:7.2
M.U. 41 151.0 56.0:54.0 6:5 2700:2100 41.2:45.3 1.48:1.40 26.2:25.9 168:170 36:39 8.7:8.2
sS.I. 43 161.3 57.0:56.5 6:7 2700:3000 43.0:64.5 1.35:1.52 23.7:26.9 170:179 43:54 7.9:8.5
I.T. 44 150.3 51.5:51.0 7:7 3300:3300 43.2:43.5 1.57:1.61 30.5:31.6 169:160 39:32 8.9:9.6
Y.U. 45 152.0 | 65.0:61.5 4:5 1500:1950 33.6:36.1 1.47:1.49 22.6:24.2 180:177 31:34 8.2:8.4
S.U. 46 151.0 48.0:46.0 5:6 1950:2400 36.3:48.7 1.20:1.37 25.1:29.9 175:172 27:48 6.9:8.4
H.A. 47 162.4 59.0:57.0 6:6 2700:2700 56.4:59.2 1.50:1.56 25.4:27.4 149:161 30:34 10.3:9.7
K.Y. 50 156.7 60.5:61.5 5:4.4 | 2100:1750 36.2:39.1 1.45:1.26 23.9:20.4 148:160 28:33 9.8:7.9
Mean 44.5 154.4 55.1:53.8 | 5.5:5.8 | 2362:2459 40.9:48.3 1.41:1.43 25.7:27.0 167:169 35:41 8.5:8.5
s.D. 3.0 4.68 6.56:6.45| 0.9:0.9 545:494 6.7:9.0 0.13:0.13 2.41:3.32 11.5:7.2 6.7:8.3 1.1:0.8
* Before Training : After Training.
* Ve max.;Maximum Ventilation. Vo2 max.;Maximum Oxygen Intake.
Vo2 max./W.;Maximum Oxygen Intake per Body Weight. Max.H.R.;Maximum Heart Rate.
Max.R.R.;Maximum Respiratory Rate. 711
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