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: Measurement and Analysis of 2023 National Pole Vault Summit in USA
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Relationships between aerobic and anaerobic parameters and // "
. . . . . c
the critical power model in male Japanese collegiate athletics & / %
m
Ryoya Oga’', Seiya Fujita?, Tomoya Kaji', Kengo Yotani', Hiroyuki Tamaki', Futoshi Ogita’ % E wa
:National Institute of Fitness and Sports, >:Osaka Institute of Technology 12 LEGE of g,?o

INTRODUCTION RESULTS
» The linear reIationship between total work performed > Thg CE was significan.tly higher in the ML group than in the other groups, while W'
d ti t h ti ith | t was significantly lower in the ML group than in the other groups.

an Ime 10 eX. au's ion wi a cycle ergome er' Wa.S » There were significant differences in VO, max, maximal anaerobic power, peak power,
reported by Moritani et al (1981). The slope of the line is and mean power during WT, but not in MAOD, among the groups.
the critical power (CP), and the y-intercept is W' (; work > The PD in the ML group was §|gn]flcantly §ma|ler than in the T group.

itv ab cp » CP was strongly associated with VO, max in the SIC (r = 0.774, p < 0.01) and ML
Capacity above )- . (r = 0.958, p < 0.05) groups, but not in the T group.
» CP model has been proposed as a method of assessing » W' was strongly correlated with the peak power (r = 0.999, p < 0.01) and the PD
both aerobic and anaerobic work capacity in athletes. (r = 0965, p < 0.05), but only in the ML group.
> There are, however, few reports on the application of Table 2. Mean and SD values of CP, W’ and the parameters among groups
this model to all track and field athletics events. Parameters SIC@=11) ML(n=4) T(=5)

[ Pu rpose] Mean SD Mean SD Mean SD
CP(W) 137.34  18.95 186.66  12.57 13201 13.40

We examined the relationships between parameters

describing aerobic and anaerobic work capacity and those “.Z')(M) - i::: ::: ::22 ;?j ;;:: ;2:
of the CP model, as well as the application of the CP M/:::(‘:;_k;) mir 901 1442 6818 834 78 1314
model to each event group with respect to young male MARP(W) 96391 5427 82225 6823 118920 11150
Japanese track and field athletes. PP of WI(W) 87982 5596 68825 6256 112000 102.60
MP of WI(W) 671.27  43.72 551.25  33.14 844.80 78.02
METHODS PD of WT(%) 36.62 3.36 29.98 5.30 42.00 718
Participants: P00 . cp bw V02 max
20 male Japanese track and field athletes (Table 1) 280 = £ w )
SJC ; Five sprinters, four jumpers and two decathletes 2 ) wr
ML ; Four middle- and long-distance runners Eizz m % a0 [ Anaerobic
T ; Five throwers 50 RS
Tablel. Characteristics of groups T T T T

SJC(n=11) ML(n=4) T(m=5) (e w
Mean SD Mean SD Mean SD

—
Age (year) 21 1 20 0 20 1 27 =
IAAF scores (point) 907 87 884 106 843 43 w0l ' .
Height (cm) 175.6 5.8 169.2 35 178.0 7.0 o LINNN :
f

Parameters

Body mass (kg) 66.8 5.2 56.4 1.8 97.3 18.2 doo - MADO 800 h
Lean body mass (kg) 56.8 4.8 495 2.8 729 9.1 E 80 S D s E | =
Body fat (%) 98 19 79 07 199 57 i 2 oo | "N
g% S 600 | 40 o
Tests: 2 00 | 2 . .
»Critical power test: k. 0 sIC ML T 0 siC ML e e ML
* Four types of all-out efforts Figl. Mean for each parameter. a: CP, b: VOz2max, c: W/, d: MAOD, e: MAnP, f: PP, g: MP, h: PD. *: P <0.05
(Exercise intensities; 100%, 110%, 125%, 200% of VO, makx, A CP-VOz2max c!500 ) W’-MAnP W-MP  ®:sc

ALL:+ = 0.839,p < 0.01
SIC: = 0.774,p < 0.01
ML= 0,958, p < 0.05

all-out effort followed by minimal 24 hours of rest)
»Maximal anaerobic power test:

=075%p < om ALL: £ = 0.750,p < 0.01 *hi

* Three types of all-out efforts 7 /‘)ﬁ?( '
(10-seconds of all-out effort followed by 2-min of rest) | o | e
»30-seconds Wingate test(30WT): % 58 109 a%; 20 25 o s 1 15 20 % o s 10 15 w s

wiki) w(k))

Mo @
(=] (=3 Q
MP :w]

VO, max (mL-kg™'*min")

=]

+ 30-seconds of all-out efforts with 7.5% body mass B W'-MAOD D W'-PP i W'-PD
7 . et A et
. . . 2 80 a™? 1,200 A 58 4
Parameters of aerobic and anaerobic work capacity 2w "ot 5 = £ &0 X
»Aerobic 8 w ® (:' 90 1 o Tt s 40 W
- Maximal oxygen uptake (VO,max) : 1 “
. 0 +———————— —
»Anaerobic 0 5 10 15 20 5 30 0 5 10 15 20 25 0 5 10 15 20 25
Wk W(k) wi(ki)

+ Maximal accumulated oxygen def|C|t(MAOD)

+ Maximal anaerobic power (MANP)

- Peak power (PP), Mean Power (MP), :
Percent decrease in power (PD) of 30WT &7

Fig2. Relationship between the parameters and CP (or W) for each group. A: VO2 max and CP.
B: MAOD and W'. C: MAnP and W'. D: PP and W". E: MP and W’. : PD and W".

CONCLUSION

These results suggest that the CP test is useful for assessing the
fd, o, REFERENCES aerobic work capacity of young male Japanese track and field
Bl @ [ Moritani T, Nagata A, deVries HA, Muro M: Critical power as a athletes, excluding throwers. W' may be useful for predicting

measure of physical work capacity and anaerobic threshold. . e . _ o
oy Ergonomics, 24 339-350, 1981, anaerobic work capacity in middle- and long-distance runners.
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