o il

Nagoya

J. Health, Physical Fitness, Sports Vol. 4 (March 1981)

HEWr N E s & A e B WE « HiED
Aerobic Power O %§:#

Developmental Pattern of Aerobic Power
in Japanese Boys
—A Longitudinal Study—
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Maximal aerobic power was measured for 5-6 successive years in 50 Japanese school boys starting from the
ages of 9-10 and 12-13 years. A method of treadmill running was used to measure aerobic power. The boys were
divided into two groups, i.e. Group-K and Group-F. Group-K consisted of seven boys tested annually from 9-
10 years of age. The subject’s training program consisted of activities such as endurance running, soccer,
basketball and jump rope undera school teacher’s guidance in elementary school days. Group-F consisted of 43
boys (average school boys) tested annually from 12-13 years of age to 17-18 years.

Acrobic power for Group-K was 1.16 1/minand 1.77 I/min at the ages of 9.7 and 12.7 years, respectively. A
rapid increase in acrobic power was observed between the ages of 12.7 and 14.7 years to reach the peak value of
3.13 1/min at the age of 14.7 years. Aerobic power per | kg of body weight was 47.5,47.0 and 63.2 ml/kg.min at
the ages of 9.7, 12.7 and 14.7 years, respectively. Aerobic power for Group-F increased from 1.91 1/min (45.0
ml/kg.min) to 3.05 1/min (5.8 ml/kg.min) between the ages of 13.2 and 18.2 years.

The developmental curves of aerobic power for individual subject were classified into nine different patterns
of development in the combination with Type I, 11, 111, and Forma, b, c. The classification was carried out on
the basis of the difference in time when the peak value was obtained (Type 1, 11, I11) and of the process to reach
the peak value (Form a, b, c).

The peak value of aerobic power for Type I, Type 11 and Type 111 was obtained at the school age of first,
second and third grade of high school, respectively. The peak value of acrobic power averaged 3.05 1/ min for
Type 1,3.21 1/ min for Type Il and 3.12 1/ min for Type I11. Aerobic power in Form a increased more than 20 %
between the ages of 12-13 to 13-14 years. Aerobic power in Form b increased more than 20 % ina yearafter the
age of 13-14 years, even though the increment in aerobic power was less than 20 9% between the ages of 12-13 and
13-14 years. Aerobic power in Form ¢ did not increase over a rate of 20 % in every one year during the period of
observation.

The peak values of aerobic power for Forma, Form band Form ¢ were 3.341/min, 3.01 1/minand 2.91 1/ min,
respectively. The peak value of Form a was significantly (P<0.01) larger than that of Form b, and of Form c.
The high values of 3.44 1/min and 3.47 1/ min were obtained in the Pattern Ila (Type 1l—Form a) and in the
Pattern Illa (Type 11— Form a), respectively. It might be suggested from the present study that the magnitude
of peak value in acrobic power was related to the pattern of development, which might be effected on physical
activities during the period of junior high school and also of elementary school.
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Table 1. Longitudinal data for subjects of K-group (boys engaged in physical training program in elementary school days)
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1.14 ¢ /min OBEKDH ST D3,

School Age | Elementary Junior High High school

Items School 4 S 6 School | 2 3 1
Age (years) 9.69 (0.36) 10.69 (0.36) 11.69 ( 0.36) | 12.69 ( 0.36) 13.69 (0.36) 14.69 ( 0.36) | 15.78 ( 0.38)
Number of Subjects 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) 29.4 (1.19) | 32.2 (2.02) | 37.7 (2.25)| 43.5 (1.65) | 49.5 ( 2.66) | 53.5 ( 3.13)
Max. Ventilation
(STPD) (I/min) 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)
M“‘((l)/’g?:)“ Intake 1.29 (0.08) 142 (0.15) | 1.55( 0.20)| 177 (0.13) | 2.54(0.15 | 3.13( 0.27)| 3.00 ( 0.28)
Max. Oyxgen Intake
per Body Weight 47.5 (2.55) 49.8 (4.53) | 49.2 (1 4.67)| 47.0 (4.36) | 57.7 (1.99) | 63.2 ( 4.05)| 56.0 ( 2.31)

(ml/ kg min)
Max. Heart Rate

(beats/ min) 1969 (3.8 )| 1952 (6.0) — 1919 (4.0 ) [199.0 (3.9) | 190.1 ( 6.9 ) 1927 -( 85 )
Max. Respiratory
Rate (freq./min) — — 56.4 (124 )| 542 (8.6 )| 61.6 (12.8 )| 54.3 (12.2)

Mean (S. D.)
Table 2. Longitudinal data for subjects of F-group (average school boys)
School Age | Junior High High school

Items School 1 2 3 | 2 3
Age (Years) 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) 582 ( 5.84) 59.1 ( 6.30)
Max. Ventilation .
(STPD) (1 min) 62.8 (995 | 751 (12.17) | 850 (1222) | 940 (13.79) | 97.2 (12.70) | 93.8 (14.21)
Max. Oxygen Intake

(1/ min) 1.91 ( 0.21) 2.34 ( 0.28) 2.61 ( 0.29) 2.84 (1 0.29) 3.02 ( 0.36) 3.05( 0.38)
Max. Oyxgen 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)
Max. Heart Rate

(beats/ min) 196.8 ( 8.6 ) 197.0 (9.5) 196.4 ( 8.6 ) 193.7 (9.5) 1939 (88) 192.6 ( 8.7 )
Max. Respiratory
Rate (freq./min) 55.9 (10.0 ) 58.5 (10.6 ) 54.7 (10.6 ) 536 (9.9) 520 (9.6) 52.2 (10.5)

Mean (S. D.)
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Figure 1. Developmental curves of aerobic power for
individual subject of Group-K. (boys engaged in physical
training program. N = 7.).
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Figure 2. Developmental curves of acrobic power for
individual subject of Group-F. (Average school boys N =
43.).
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Table 3. The peak values of acrobic power for the groups of different developmental pattern in aerobic power.

Type 1 Type 11 Type 111 Total
(Pattern I a) (Pattern 11 a) (Pattern 111 a)
N=5 N=9 N=7 N =21
Form a 2.99 3.44 3.47 3.34
(0.19) (0.30) (0.26) (0.33)
(Pattern 1 b) (Pattern 11 b) (Pattern 111 b)
N=2 N=6 N=35 N=13
Form b 3.21 3.11 3.02 3.01
(0.09) (0.32) (0.20) (0.25)
(Pattern 11 ¢) (Pattern 11 ¢)
N = = N=9
Form a — 3.03 2.87 291
(0.08) 0.21) (0.20)
N=7 N =17 N=19 N =43
Total 3.05 3.21 3.12 3.15
(0.19) (0.37) (0.35) (0.34)
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