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ABSTRACT

The predictability of anaerobic threshold (AT) from maximal aerobic
power, distance running performance, chronological age, and total running
distance achieved on the treadmill (TRD) was investigated in a sample of
53 male distance runners, 17—23 yr of age. The dependent variable, oxy-
gen uptake (\'702) at which the AT was detected (i.e., \‘/'Oa @AT), was
determined during an incremental treadmill test in which a series of eight
or nine running bouts (with an initial velocity of 160, 180, or 200 m-
min™') was administered until exhaustion. \‘702 @AT was defined as the
\'fO2 at which blood lactate concentration exhibited a systematic increase
above a resting base-line value and was detected from the individual plots

of blood lactate concentration versus treadmill velocity. A regression



analysis of the data indicated \'702 @AT could be predicted from the fol-
lowing four measurements with a multiple R=0.831 and a standard error
of estimate of 2.66 m/-min~'-kg™': \}Og max (67.9+5.7ml-min"'-kg™),
1,500-m running performance (254.5+14.2s), TRD (6.82+1.13km),
and age (19.4+2.2yr).
\.702 max (X,) and 1,500-m running performance (X,) for simpler assess-
ment, a multiple R=0.806 and a standard error of estimate of 2.76 mi:

When independent variables were limited to

min~*-kg™! were computed. A useful prediction equation with this predic-
tive accuracy was considered to be \.7O2 @AT=0.386X,—0.128X,+57.11.
To determine if the prediction equation developed for the 53 distance run-
ners could be generalized to other sample, cross-validation of the equation
A high
correlation (R=0.927) was obtained between \.702 @AT predicted from
the above equation and directly measured \.702 @AT. It is concluded that

was tested, using 21 different distance runners, 17—22 yr of age.

the generalized equation may be applicable to young distance runners for
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indirect assessment of \-/'O2 @AT.
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%1 Physiological and running performance variables
in 53 distance runners.

MEAN+S.D.
VO, @AT ml-min~1-kg? 50.6 + 4.6
VO,max ml+min—t-kg? 67.9 =+ 5.7
VO, @AT /-min™? 2.870+ 0.340
VO,max I-min™! 3.851+ 0.456
Viuiaz I-min™? 138.1 =+19.3
HRpax bemin? 194.9 =+ 7.7
TRD* km 6.816+ 1.130
1,500-m s 254.5 14.2
5,000-m s 953.4 +62.5

* total running distance achieved on the treadmill

%2 Stepwise multiple regression analysis for the VO, @AT and selected variables.
VO,max | 1,500-m TRD Age C | Rm RSC
r 0.753 | —0.728 0.500 |  0.484

step 1 0.753 9.37 0.753
(0.608)

step 2 0.478 —0.398 57.11 0.806 8.2
(0.386) | (—0.128)

step 3 0.588 —0.561 —0.298 72.73 0.822 2.6
(0.475) (—0.181) (—1.210)

step 4 0.615 —0.648 —0.265 —0.184 84.44 0.831 1.5
(0.497) (—0.209) (—1.073) (—0.383)

1, zero-order correlation; C, Y-intercept; Rm, multiple correlation; RSC, Rm square change
Values are standard partial regression coefficients with partial regression coefficients in a raw-score
form given in parentheses.

% 3 Summary of prediction equations.

prediction equation SEE
(1) Y=0.386X,—0.128X,+57.11 2.76
(2) Y=0.475X;—0.181X,—1.210X;—72.73 2.69
(3) Y=0.497X,—0.200X,—1.073X;—0.383X,+84.44 2.66

where Y= VO, @AT (mi-min~*-kg™!), X;=VO,max (ml-min~t-kgt),
X;=1,500-m run(s), Xz;=TRD (km), and X,=age.
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B 1 Cross-validation of VO, @AT predicted

from equation (1) against directly measur-

ed VO, @AT. The sample consisted of
21 age-and sex-matched distance runners
of a different group.
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