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Effect of elapsed time after warm-up on physiological responses during subsequent
exercise: Assuming a team sports game in winter
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Abstract

It is well-established that warm-up exercise (W-up) and concomitant elevation in core tempera-
ture gains athletic performances and subsequent resting periods diminishes the performance ad-
vantages obtained from W-up. However, little studies have examined the physiological factors
that underlying performance reduction after the resting periods. The purpose of this study was to
examine the effect of elapsed resting time after the W-up on physiological factors at an assumed
winter temperature (10°C). Eight regularly exercising young males performed a 15-minute W-up
at lactate threshold intensity, followed by either of 0 (rest0), 5 (rest5), 10 (rest10), or 15 (rest15)
min of seated rest while wearing windbreakers on lower and upper bodies. Thereafter, subjected
performed 10 min performance testing (PT) at the exercise intensity of onset of blood accumula-
tion (OBLA) using cycle ergometer in 10°C. Rectal temperature, oxygen consumption (\./OZ),
heart rate and blood lactate concentrations were measured. Rectal temperature significantly de-
creased from post W-up to the onset of PT in restl5 whilst total energy expenditure during PT
was significantly higher in rest15 compared with rest0. In addition, change in '\./OZ during PT were
significantly higher in rest15 at 4-, 6-, and 10-min points and rest10 at 6-, 8-min points compared
with that observed in rest0 condition. No significant difference was observed between other condi-
tions. These results suggest that despite wearing insulation clothes after W-up, 10 to 15 min of

resting in winter impairs exercise efficiency due to core temperature reduction.
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Table 1. T, La, RPE, and HR during PT. Values are mean = SD.

pre W-up post W-up pre PT post PT ave PT
T..(°C) rest0 36803 37.1+£03"* 374£04"° 37203
(n=7) rest5 37.0+03 372+03"* 372104 374+05" 373+04
rest10 36.9+0.3 37.2+03" 37.0+04 37.3+£05" 37.1£05
rest15 36.9+02 37.1+03* 37.0+02" 372403" 37.1x02
La(mmol) rest0 0.70.1 20%1.1* 66+14" 47£10
(n=8) rest5 0.7%0.1 20+1.1* 12406* 6.7+24" 45+14
rest10 0.7£0.1 20+1.0* 12+04* 70+15* 48+10
rest1d 0.8:+0.2 20+1.0° 1.1+03* 71+19* 48+12
RPE rest0 15819 147£19
(n=8) rest5 156+22 14221
rest10 15623 147x22
rest15 15625 143+22
HR(bpm/min) rest0 68.6+7.7 116.1+150° 15724159 1375140
(n=8) rest5 743+49 1183+150" 885+106" 160.8+20.1* 1396164
rest10 70.1+6.5 1165+135" 82.0:+6.8"" 158.8+17.6" 1365133
rest15 723189 117.3+£164" 84.8:+6.1" 1584+17.6" 137.86£13.1
*Significant difference vs. previous time point (p < 0.05)
Significant difference vs. rest0 (p < 0.05)
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Fig 1. Energy consumption by exesise during PT. Values are mean £ SD (nh=8).
* Significantly difference vs rest0 (p < 0.05)
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Fig 2.

Oxygen consumption during PT. Values are mean £ SD (n=8).
* Significantly difference rest0 vs rest15 (p < 0.05)
t Significantly difference rest0 vs rest10 (p < 0.05)
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