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Aerobic and Anaerobic Work Capacity of Japanese Varsity
Athletes and Students

Yuko TANIGUCHI, Yoshio NAKAMURA and Mitsumasa MIYASHITA

Japanese male (n=227, 20.4+1.1 years) and female (n=14, 20.1+0.9 yr.) varsity athletes
and male (n=68, 19.9+0.9 yr.) and female (n=18, 19.9%1.3 yr.) varsity students (non-
athletes) performed an aerobic and two anaerobic power tests; PWCjz, maximal anaerobic
power (MAnP), and leg extension power (LEP) test. The results showed that the athletes
were superior to the students on all measurements (male: PWCiq, 217.7+55.9 vs. 177.8+
43.0W, MAnP, 874.5+159.2 vs. 754.4+119.6W, and LEP, 1107.9+231.4 vs. 909.0=+
140.2W ; female: MADP, 632.6+76.4 vs. 435.6+87.4W, and LEP, 689.4+159.2 vs. 573.7 =
100.8W, p<0.05) except for the aerobic power of females (PWCyy, 161.1+21.7 vs. 136.5
+30.8W, N.S.). These measurements were not affected by the duration for which the
athletes had participated in their specific sport. This suggests that those who have greater
aerobic and anaerobic capacities tend to participate in university sports.

When comparing the PWCjy of the male varsity students after entrance examination pre-
paration to that of 18 yr old male high-school students (Miyashita et al., 1986), results
show the varsity students to be slightly lower, although not significant (171.8+43.0 vs.
188.7+:48.6W) to the high school students. The PWCiq of female varsity students, taken
after entrance examination preparation, was significantly greater than that of 18 yr old
high-school students (136.5+30.8 vs. 110.2+18.4W, p<0.05). These results suggest that
inactivity from entrance examination preparation does not seriously affect aerobic power of
male or female varsity students.

In respect of both work capacities when comparing these varsity athletes (Kuroda et al.,
1985), they both result with similar characteristics in the same events. This suggests that

varsity athletes tend to participate in events characteristic of their work capacities.
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#1 ERUITEHER (FHEIEERE)
| E o ly B | B B LETSEEE SSREE | KRR
woRE ) Ty (cm) (kg) | (mm) | (mm) (%)
5 BB 227 | 20.4+1.1] 172.0+x5.5! 66.0+7.8 7.8%2.9 1a1¢3ﬁ; 12.7£2.7
B NS * NS * x
- o o4 68 ¢ 19.9+0.9 | 171.0+6.4 | 62.1+8.5 9.3+4.7 | 13.6x7.41 15.0%5.7
# EBL RS | 14| 20.1+0.9 | 161.9%5.4 | 57.2+6.5 | 14.8+51| 14.6+5.8 | 20.8+6.1
) \ NS * NS NS NS
31! — i ¥ A w\ 19.9+1.31157.4+5.8 | 50.5£3.5| 14.7+2.9| 14.6=3.5| 20.8+2.9
* 1 p<0.05
£ 2 LiTHEIc L S5 PWC 170 Offi & o ey CE{E + EHERZE)
) Tl - SHAE N PWC 170 PWC 170/BW ) _ . N
oM ) I ENON W) (W/kg) O
— & 4 19.9+0.9 B 68 171.8+43.0 2.8+0.7 AT
19.9+1.3 o T 18 136.5=30.8 2.7+0.5
JE S By A K2 EH B F 48 161.4+28.3 — Wim s (1984)
48 & T 4 123.6+£23.6 —
B ok & B Fake 3 EA BT 47 188.7+48.6 0.7 HT B
& F 45 110.2+18.4 | 2.2+0.3 (CRFEFEHEED
% 3 ETHIFRICE S MAnP off & oltf (P9l - ERFEE
| ’ MARP | MAnP/BW L
— f o 4 199409 | B T 1 68 | 754.4-119.6 | 12.2+1.5 | ABFE
19.9+1.3 | & F [ 18 { 435.6+ 87.4 | 8.6+1.3
HEFHICEE 21~28 } H l 26 |9m =187 | 13.4%1.6 ik 5 (1984)
EEFHICEE | 23~28 ‘ w F \ 6 \5maiwa3} 10.0=1.1 RAEREHR

RN dTH -7 (BFOFBHETHERRL).
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£ 4 BEHAEER (FHEERRZE)
PWC 170 MAnP R —
B OB % A
; W) (W /kg) (W) (W/kg) (W) (W /kg)
5 EEERTR AL 207 | 217.7+55.9 | 3.3+0.7 | 874.5+159.2 | 13.2£1.61107.9+231.4 | 16.7£2.6
£ 3 % * %k * E 3
¥ - = 68 | 171.8+43.0 | 2.8%0.7 | 754.4%119.6 | 12.2+1.5 909.0+140.2 | 14.7+2.2
% EEATRF 4 14| 161.1%+21.7  2.8+0.3 | 632.6% 76.4 | 11.1+1.4] 689.4%+159.2 | 12.1%+2.9
NS NS * * * NS
¥ - B % 4 18 | 136.5+30.8 | 2.7+£0.5 | 435.6+ 87.4 | 8.6+1.3 573.7+100.8 | 11.4%1.9
* 1 p<0.05
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£ 5 HEAEEHTE

n . =] &2
o H ol Fa® Fam® Fap™ | FEEF
N — b 22 20.8+1.0 | 173.8+5.8 72.1+6.5 12.2+1.9
5 7 5 — 22 20.8+1.0 | 173.9+6.3 75.2+7.0 13.6+3.7
=1 i 17 20.1+1.2 | 172.0+4.3 63.8+6.2 13.3+3.1
P N 13 20.6+1.2 | 169.7+3.4 62.6+4.1 12.0+1.6
7K 34 11 20.9+0.8 | 172.0+4.3 66.1+6.7 12.8+3.3
3 o # — 10 20.7+0.7 | 172.6+4.9 64.8+5.0 11.0+1.0
£ F 4 € 10 20.4+1.0 | 174.6+3.3 67.2+5.6 11.7+1.5
P4 v A 9 20.7+1.3 173.2+6.5 62.1+7.8 13.5+2.2
SRV — E — 8 20.1+1.4 | 175.4+4.7 65.7+7.2 11.9+2.2
= . b 8 20.3+0.7 | 169.7+6.3 63.3+7.1 14.2+2.6
2] & » r - 7 20.6+1.1 | 169.0+6.4 59.7+5.3 11.3+1.4
| [ #H 7 20.9+1.7 | 169.8+6.4 64.4+4.6 14.3+2.1
& = i 7 20.6+1.5 | 174.0+3.4 63.8+5.8 11.4+1.3
L bt H 1% 6 20.0+1.4 | 165.9+3.6 58.9+9.0 12.1+1.5
7 o= F = U — 6 19.8+0.8 | 167.8+2.2 56.9+5.3 12.3+2.2
= L 7 6 20.3+1.0 | 172.8+6.5 62.9+4.1 11.7+1.3
i = 6 20.3+1.4 | 169.2+6.9 63.2+5.3 11.7+1.0
N R o, bR — 5 19.0+0.7 | 174.9+3.4 71.7+5.5 13.5+1.9
F =z (#HR) 5 19.6+1.1 | 174.5+2.4 62.8+4.5 12.2+1.1
71 & 5 20.6+0.9 | 168.3+3.2 70.3:+7.0 12.9+2.1
* 3 5 20.4+1.1 | 175.0+4.1 76.7+13.8 | 18.3+7.5
Pe b B o (REEED 5 19.6+1.3 172.7+7.6 60.0+1.6 11.5+1.1
fift 7z 4 20.3 170.2 60.8 11.9
F bk % & B 4 20.0 170.3 66.5 12.9
VYR —T g — 4 21.3 170.3 65.5 12.3
= B 3 19.3 168.1 59.4 11.7
B2 b B OH GEig) 2 20.0 175.9 65.8 13.4
X o v v 7 2 21.0 169.3 59.0 10.3
7T A Rk e - 2 20.0 167.5 66.4 14.0
TAVAY 7 o b E—I 2 19.5 168.0 67.0 13.1
B B OB E (BkER) 1 20 184.6 73.0 13.1
F = Z (FER) 1 20 177.3 66.8 12.0
B B (#HR) 1 23 174.5 70.2 19.7
J:=4 #F 1 19 173.3 64.6 10.0
% KA T e bR — 7 20.1+0.7 | 161.0+6.2 55.3+3.1 17.8+3.7
SNV o— FE — 5 20.4+1.1 | 164.8+3.5 61.0+9.0 23.9+6.2
* A R 1 20 159.1 51.3 17.0
i sz 1 19 157.3 58.3 30.1
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HHERE R (1985, 12, 1~1986. 5. 21) CE#fl + EUERZE)
PWC 170 MAnP MR T —

(W) (W/kg) (W) (W/kg) (W) (W/kg)
318.6+60.5 4. .9 1006.6+141.6 14.2+1.1 1305.0+185.0 18.1+2.0
234.2+36.1 3.1+0.5 1037.8+160.2 13.8+1.5 1346.2+236.5 17.8+2.1
172.0+32.0 2.7+0.5 793.0+111.7 12.4+1.3 —
236.2+38.0 3.820.6 837.5+ 59.8 13.4:+0.7 1129.3+156.4 18.1+2.3
226.0+47.0 3.4+0.7 804.0-:108.7 12.1+1.1 1026.0+:156.0 15.5+2.1
250.0+25.0 3.9+0.4 921.0+141.7 14.2+1.7 1154.0:163.0 17.8+1.7
178.0+26.0 2.7+0.3 834.0+£111.1 12.4+1.5 1103.0+:119.0 16.5+1.7
190.0+21.0 3.1+0.5 724.0+157.7 11.6+1.4 984.0+141.0 15.3+1.4
221.4+35.5 3.4+0.3 992.0+217.4 15.0+1.9 1224.1+201.6 18.6+1.8
178.0:34.0 2.8+0.4 843.0+153.5 13.3+1.7 1127.0+280.0 17.6+3.0
190.0214.0 3.2+0.3 795.0+ 96.7 13.3+0.8 1016.0% 79.0 17.1+1.4
240.0+47.0 3.7+0.5 947.0+104.3 14.7+1.4 —
185.0+32.0 2.9:+0.4 824.0:151.3 12.9+1.5 1096.0 - 186.0 17.1+1.7
159.0+25.0 2.7+0.5 836.0+160.7 14.2+0.8 1034.0+170.0 17.5+0.6
171.040.0 3.0+0.7 644.0+104.8 11.4+1.9 890.0+104.0 15.6+1.0
171.0+12.0 2.7+0.2 779.0+118.5 12.4+1.1 975.0 (n=4) 15.8 (n=4)
224.0:£35.0 3.5+0.3 808.0+122.3 12.8+1.7 1136.0156.0 17.9+1.1
262.4+14.4 3.7+0.1 981.2+146.2 13.6+1.2 1346.6+205.9 18.7+1.8
195.0+45.6 3.1+0.5 819.2:+138.2 13.0+1.4 1056.6+123.8 16.8+1.0
169.0+19.0 2.4+0.2 935.0+101.1 13.3+1.1 1136.0+ 69.0 16.2+1.2
201.0+27.0 2.7+0.3 922.0+ 50.0 12.2+1.6 1047.0+110.0 14.0+2.8
241.0+42.0 4.0+0.7 757.0+115.7 12.6+1.7 — —
170.5 2.8 815.5 13.3 1072.0 17.8
230.5 3.5 856.0 12.9 1102.8 16.6
202.8 3.1 787.5 12.0 1198.3 18.3
221.3 3.7 802.7 13.5 1069.3 18.1
210.5 3.2 930.5 14.2 — —
188.0 3.2 675.5 11.5 800.5 13.3
245.0 3.8 916.5 13.8 1136.5 17.3
194.5 3.0 927.5 13.8 1044.5 15.6
232 3.2 970 13.3 — _—

203 3.0 937 14.0 1051 15.7
158 2.3 820 11.7 1173 16.7
251 3.9 982 15.2 1167 18.1
166.6+18.7 3.0+0.3 624.7+ 69.6 11.3+1.2 602.3=128.7 10.9+2.5
162.2+23.8 2.7+0.3 684.4+ 39.9 11.4+1.6 833.8+ 70.5 13.9+2.5
131 2.6 514 10.0 741 14.4
147 2.5 548 9.4 526 9.0
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BRENSBEULETH » 1 EBEFTOWTHRB &, FE
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%X 0 Dishot,

2. HEBFEMIERED

BRRENSZUETH - 7BBe > THRB E, P
WCI70 BEL R ED - 72DIL, B—F, DWTHART »

PR—=NV, Fy I—THolc. PWCIT0/BW 22T
Ra&, ®—1t, BLEE (REME, ¥y »—0ET
%")7:0

R—t, BBEFEE (BES, vor— SR7 v PR
—/, HEH, S2F3viy Gk p<0.001), ~SV—
K—n, KR, WE GL p<0.01), 37— (p<
0.05) (F—mf LT, BEr PWC170/BW 2k
Ehotc,

3. HEFEAFEMEIEEAES

BRENSZLUETH > 1EBTICOWTRS &, &

KIEBRFE AT —DRLRED SO, F7E—, D0
THR—=bF, RV—R—=NThHote, FEY D S AER
R —IZDOWTRB E, SV —FE—/, GEE, DO
TH— b, SR, Vo 72U AT

R—1bt, SV—F =/, ¥y Hh—, 57—, HIH,
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