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The Relationship between Aerobic Power and
an Ability of Endurance Running for
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Junko Ohta*3®, and Hideji Matsui*!.

The subjects of this study were 121 boys (43 average school boys, 74 trained boys and 4 superior
junior runners) and 38 girls (average school girls). Aerobic power for average school boys and girls was
measured annually from 12-13 yr of age to 17-18 yr, using the exhaustive running test on a motor driven
treadmill. Seventyfour trained boys, aged of 16 - 17 yr, were the boys who had been trained under the one
year training program. The training program consisted of endurance running of 3—6 km, weight-circuit
training and soccer games (1.5 hour/day, 3 times/week), starting from 15-16 yr of age. Aerobic power
for trained boys was measured after one year training. Four superior junior runners were the winners of
the Japan junior championship (Aichi Prefecture) for middle-long distance events. Aerobic power for
these runners was tested annually for 2—3 years between the ages of 14-15to 17 yr. The records for
1500 m run in all boys and for 1000 m in all girls were measured at the same year when their aerobic
power were tested.

Aerobic power for 43 average school boys increased from 45.0 to 52.2 ml/kg.min between the ages
of 13.2 to 17.2 yr. Aerobic power of trained boys averaged 52.2 ml/kg.min at the age of 16.5 yr.
Aerobic power of 4 superior runners increased from 69.7 to 75.1 ml/kg.min between the ages of 15 to
17 yr. The values for average school girls were 38.1 to 40.7 ml/kg.min between the ages of 13.2 and
18.2 yr. The average records of 1500 m run for average school boys were 410 sec and 364 sec at the ages
of 13.2 and 18.2 yr, respectively. The records were 321 sec for trained boys and 239-244 sec for
superior runners at the age of 17 yr. The records of 1000 m run for average school girls were 274 sec and
282 sec at the ages of 13.2 and 18.2 yr, respectively.

_ The regression equations were obtained for three different groups as follows: For average school boys;
Y= -2698 X + 505.4 (Y: sec in 1500 m run, X: ml/kg.min). Sy.x = 28.1 (r = —0.4101 P < 0.001
n=220). For trained boys and superior runners; Y= —3.286 X + 489.6 Sy.x = 14.4 (r= —0.650P <
0.001 n=91). For average school girls; Y =-0.587 X + 303.7 (Y: sec in 1000 m run, X: ml/kg.min)
Sy.x = 20.0 (r=-0.1544 P <0.05 n=189). The regression lines for average school boys and for trained
boys and superior runners were significantly different each other (P < 0.01). Aerobic power for most of
average shcool boys and trained boys was within the range of 40 to 60 ml/kg.min, although the record of
1500 m run of trained boys was significantly superior to that of average school boys. From the present
study it might be suggested that it is more important to take a serious view of improvement in perfor-
Mmance in endurance running in a school carricurum of physical education than to desigh of making

aerobic power greater for average school boys and girls.
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Figure 1. Changes of running record for individual subjects.

A: Records of 1500 m run for boys. Athletes: Superior Junior runners. Students: average
school boys.
B: Records of 1000 m run for average school girls.
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Table 1. Aerobic power and running records of average school boys based
on a longitudinal measurement.

School Age |junior High High School
Items School 1 2 3 1 2 3
Age (yr) 13.16 (0.26) | 14.16 (0.26) |15.16 (0.26) |16.16 (0.26) |17.16 (0.26) [18.16 (0.26)
Number of Subjects 43 43 43 43 43 43
Body Height (cm) 152.7 (3.50) | 160.7 (3.50) | 165.6 (3.16) [168.0 (3.80) | 168.9 (3.82) |169.4 (3.98)
Body Weight (kg) 42.7 (4.58) 49.0 (5.38) 53.6 (6.18) | 56.5(5.76) | 58.2(5.84)| 59.1 (6.36)
Max. Oz‘l’}gr:;; ;“take 191 (0.21) | 2.34(0.28) | 2.61(0.29) | 2.81 (0.35) | 3.02(0.36) | 3.05 (0.38)
Max. Oxygen Intake
per Body Weight | 45.0 (5.34) 48.0 (5.49) 49.1 (4.41) | 50.2(3.14) | 52.2(5.09) | 51.8 (6.31)
(ml/kg.min)
Running Records
Number of Subjects 14 43 43 42 43 38
1500m Time (Sec) [410.4 (22.9) |388.7 (27.2) |377.1(25.1) |357.4 (25.2) | 353.8 (27.7) [364.0 (30.0)
Mean (S.D.)
Table 2. Aerobic power and running records of average school girls based
on a longitudinal measurement.
School Age | yypjor High High School
Items School 1 2 3 1 2 3
‘ Age (yr) 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 of Subjects 38 38 38 38 38 38
I Body Height (cm) 151.3 (2.89) | 153.5(3.09) | 154.7 (3.44) [155.3 (3.26) |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)
M O("ly/g;i';;“‘ake 1.67(0.19) | 1.82(0.22) | 1.89(0.20) | 2.01 (0.26) | 2.04 0.27) | 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)
Running Records
Number of Subjects 24 | 35 37 33 35 30
1000m run Time (sec){273.7 (14.5) | 286.9 (19.1) | 285.0 (19.9) (273.3 (16.4) (271.4 (13.3) {282.4 (15.5)
Mean (S.D.)
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Figure 2. Changes in aerobic power for indi- vidual subjects.
A: average school boys.
B: average school girls.
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Figure 3. The relationship between aerobic power and records of 1500 m run.

White circles (o) mean the values of trained boys and superior junior runners.

Black dots (e) mean the values of average school boys.
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Figure 4. The relationship between aerobic

average school girls.

ot;)/\'@ﬁ >712o

Y=_2.698X +505.4 Sy-x =28.1

(Y : sec, X : ml/kg.min) (Sy.x : EEH#E[F )
JazTHELREBETF - bL—= Vv SHEERK
PNTo 1500miE EAREH72D VO, max & DM
BB, r=-0650 (N=91) T& b 0.1% ki
THETH - 120 MBHERXRCEGE» S DERE
BERKRD L 5>TH 10

Qﬁ42%x+w96 Syx =144
(Y:sec, X : ml/kgmin) (Syx :fE#E(R )
OREGO AR, —BREEBOEALD DD
ATHY (P <0.001), EEFEDHER/NE, Ch
S2o0ERERIT, FEMIc 1 BKETRY
KbDTéH 3,16

RF 1000 mELHEKTEH D VO, max & D
BBEM%IE, r=-0.1544 (N=189) TH&EHHIC 5

power and records of 1000 m run for

% /KETHESHBBERESEAD S, MEDM
Fic>0comEFER, RTEED» S DEERE T
RDOEHITH 5o

Q:mjmx+m&7 Sy-x =20.0

(Y :sec, X :ml/kgmin) ( Syx: FEE#E{F3%)

E E

7 V=V DEHRET & Aerobic Power & DR %
HREf L 2B %1,  Cooper 2) H3Aerobicss W D A%
FELUTLREA LT 5720 Doolittle®), Metz2%),
Katch'®) Maksud?) 13, HLEEHRELT,
123 LS EAREH 7D VO, max & DI,
0.1 %/KETHEERHBBEGREES AT EEREL
TWb,

FBHESIEG, IHBEKL—=vIrBsans:
16 - 1TY DEF (N=74) Ic2TC, 400m, 1500m,



Nagoya J. Health, Physical Fitness, Sports Vol. 2 (March, 1979)

Table 3. Aerobic power and running records for trained boys and for supeior junior runners

based on a longitudinal measurement.

Age Body Body Max. Max. Oxygen 1500m run
Items Height | Weight Oxygen | Intake per Time
; Intake Body Weight
Subjects (yr) (cm) (kg) (/i | Guifks min) i Ysetrt
Trained boys
(n=74) 16.5 167.6 58.9 3.08 52.2 52143
(6.07) | (6.99) (0.36) (4.24) (2176)
Superior Runner
Runner A 14 172.6 52:5 3.12 69.0 4266
15 175.8 5535 4.00 72.1 4210
16 17951 61.0 4.12 69.2 4'09""6
17 178.6 63.5 4.46 70.2 4121
Runner B 15 163.2 51:5 3.72 72.2 | e
16 164.5 53.5 4.03 75.3 4'08"5
17 165.0 54.5 4.12 75.7 4'03"'3
Runner C 15 173.4 59.5 4.18 70.3 4’150
16 174.7 62.5 3.94 63.0 4'04""0
17 174.5 62.5 4.67 74.6 37592
Runner D 15 161.8 54.0 3.42 64.3 4'16"0
16 162.4 57.0 4.10 72.0 4'10"0
17 162.0 55.0 4.41 80.1 4'04'"2
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Table 4. Body height, weight and running record for university students.

Items Sex Male Female T
Number of Subjects 140 31
Age (yr) 18 18
Body Height (cm) 168.3 (5.9) 156.1 (4.9)
Body Weight (kg) 58.4 (8.2) 51.2 (4.3)
Running Record 1500m 1000m
(min’sec’’) 6'24"'7 (35"2) 4'44"'0 (19"2)
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Figure 5. The distribution graph of the record
of 1500 m run for trained boys, average school
boys and university students.
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Figure 6. The distribution graph of the record
of 1000 m run for average school girls and
university students.
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