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Evaluation of the Ambient Temperature Effect for the Autonomic Nervous Activity
of the Young Adult through the Frequency Analysis of the Heart Rate Variability
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Abstract - The purpose of this paper is to investigate the autonomic nervous system activity in various ambient temperatures.
To evaluate autonomic function, we use the frequency domain analysis of heart rate variability such as FFT(fast fourier
transformation), AR(Auto-Regressive) model and Lomb-Scargle peridogram. HRV(heart rate variability) is calculated by using
ECG recorded from 3 different temperature room which temperature is controlled in 18C(low), 25C (mid) and 38°C (high),
respectively. Totally 22 subjects were participated in the experiment. In the results, the most significant autonomic changes
caused by temperature load were found in the HF(high frequency) component of FFT and AR model. And the HF power is
decreased by increasing temperature. Significance level was increased by increasing the difference of temperatures.
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Fig. 1 An example of frequency components according to
transformation technques using HRV analysis
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Table 1 HRV variables for frequency analysis
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Table 2 Statistical result of FFT, AR Model and Lomb-Scargle method in various temperature condition (N=22)
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gt = AR () MID - LOW LOW - HIGH MID - HIGH
VLF (ms) -0.327 * 0581 0414 * 0.779 0087 £ 0675
LF (ms) -0.343 * 0.769° 0490 * 0645 0.147 * 05761
FFT HF (ms?) -0483 + 0.605" 0.721 + 0514 0.238 + 0544
nlF (n.u) 0.035 + 0.7837 -0.305 = 0.684° -0.270 = 0.709"
nHF (n.u.) ~0.038 * 0.805' 0.378 * 0575 0.340 £ 0.730°
LH/HOF (n.u) 0.058 * 0.720" -0.401 * 0.639" ~0.343 * 06711
VLF (ms?) —0454 = 0577 0492 * 069" 0.038 + 0.663"
LF (ms?) -0.398 * 0.749" 0473 * 0.664" 0.075 * 0.603"
AR HF (ms?) ~0.547 * 0567 0812 + 0401 0265 + 0491
nlF (nu) 0.083 * 0.790" -0.359 + 0.675 ~0.276 * 0610°
nHF (n.u.) -0.159 * 0.713" 0505 * 0616 0.346 * 0619
LH/HF (n.u) 0.124 * 0.715" -0.428 * 0642 ~0.304 = 0678
VLF (ms?) 0271 + 06427 -0.293 + 0.798" -0.022 * 0.726"
LF (ms) 0.100 * 0.734" -0.351 + 0.719° ~0.251 * 0.6911
Lomb-Scargle HF (ms) -0.164 + 0.7107 0.307 + 0.796" 0.143 * 0.668"
nlF (n.u) 0.316 + 0546 -0510 *+ 0.662" -0.194 * 0.754"
nHF (n.u.) -0.038 * 0521 0.378 * 0634 0.340 + 0.7461
LH/HOF (n.u) 0311 * 0519" -0.532 = 0.645" 20220 = 0790
"p<0.001, Tp<0.01, "p<0.05, "not significant
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