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The purpose of this study was to assess the result of the endurance- and the resistance-trained athletes on 
the adjustment of autonomic nervous system (ANS), controlling the heart rate, with spectral analysis of heart rate 
variability signals. The subjects were 60 males, aged between 20-25 years old, divided into 3 groups: 20 long
distance runners, 20 weightlifters, and 20 non-athlete subjects.

The ECG signals were continuously recorded in 5 minutes from the subjects while taking the rest and 
performing ergometer at 50% V02max. ANS performance can be assessed by converting the ECG signals to two 
frequencies, which are the low frequency power (LF power between 0.04-0.15 Hz), related to sympathetic and 
parasympathetic performance and the high frequency power (HF power between 0.15-0.40 Hz), related to 
parasympathetic performance. It was found from the study that the long-distance runners had significant higher 
VO,max [63(9.52) ml/kg/min] than the weightlifters and non-athletes. The mean heart rate of the long-distance 
runners [56(8.01) /min] was significantly less than that of the weightlifters [65(6.92) /min] and non-athletes 
[68(8.79) /min], HF power of the long-distance runners while taking the rest [421(121) ms‘] was higher than that 
of the weightlifters [241(72) ms2] and non-athletes [200(55) ms2] with significance. LF power of the long
distance runners [302(82) ms2] was significantly higher than that of non-athletes [231(70) ms2]; however, no 
significant difference was found, compared to the weightlifters. While exercising, LF and HF power significantly 
decreased, compared to the rest period. In addition, it was found no significant difference between HF and LF 
power in the exercise period, compared to other groups.

The result indicates that the endurance training results more in enhancing the performance of 
parasympathetic activity, controlling heart rate, in the rest period than the resistance training.
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LIST OF ABBREVIATIONS

b p m  = bea ts  p e r m in u te

B T P S b o d y  tem p era tu re  p ressu re  sa tu ra tio n

cm c en tim e te r
CO ca rb o n  d io x id e

E C G e lec tro ca rd io g ram

ET ex erc ise  tim e

H R h ea rt ra te

H R V h ea rt ra te  v a riab ility

H z H ertz

kg

1
k ilo g ram

lite r

MI m y o ca rd ia l in fa rc tio n

m in  = m in u te

m l m illite r

m l/k g /m in  = m ill ite r  p e r  k ilo g ram  p e r m in u te

m s = m illiseco n d

ทน = n o rm a lize  un ite

0 2 o x y g en

P S D p o w e r spec tra l d en sity

r = c o rre la tio n  co e ffic ien t

rpm  = re v o lu tio n s  p e r m in u te

sec = seco n d

SD stan d ard  dev ia tio n

SE sta n d a rd  e rro r o f  m ean

S T P D sta n d a rd  tem p e ra tu re  p ressu re  dry

U L F u ltra  lo w  freq u en cy



xi

vco2 = carbon dioxide production
VE = minute ventilation
VLF = very low frequency
V02 = oxygen consumption
ve /vco2 = ventilatory equivalent for oxygen
ve /v o 2 = ventilatory equivalent for carbon dioxide
VOqnax = maximal oxygen uptake
WLmax = maximum workload
yrs = years
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