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Analysis for the Fluctuation of the Photoplethysmographic Waveform derived by
Temperature Stress of Measuring Position

Mg A
(Chungkeun Lee - Hangsik Shin)

o & & -4l

Abstract - Applicable range of Photoplethysmography (PPG) becomes wider as a non-invasive physiological measurement
technique. However, PPG waveform is easy to be distorted by ambient light or vascular variation from temperature changes.
Especially, irregular variation of PPG waveform caused by ambient temperature not only severely distorts the PPG, but also
leads miss interpretation in clinical applications. Therefore, the investigation of between temperature and PPG waveform is
quite important in using PPG. The purpose of this research is to quantify the PPG waveform characteristic and to investigate
the waveform variation following the temperature change on measuring site. To quantify the fluctuation of PPG waveform, we
use two techniques; detrended fluctuation analysis (DFA) and AC/DC analysis of PPG. We record PPG under temperature
stress, which applied by medical use heat pack (40C) and ice pack (0°C). Ten participants were applied to the experiment,
and the result was evaluated to approve the temperature effect with statistical method, Wilcoxon signed rank test. The result
shows that the AC component (p<0.05) and perfusion index DFS scale exponent (p<0.01) of PPG have the significance to
temperature stress except for a DC component of PPG.

Key Words : AC/DC analysis, Detrended fluctuation analysis, Photoplethysmography, Temperature stress
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Table 1 Characteristic of PPG AD/DC Component of subjects in temperature stress (*p<0.05)
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Subject Cold Hot Difference
No. "AC mV) | DC (mV) | AC/DC (%) [[ AC (mV) DC (mV) | AC/DC (%) || AC mv) DC (mV) | AC/DC (%)
1 166.8 216.7 448 21422 1579 360.9 474 58.8 -316.0
2 1973 184.1 184 175 173 193 22.3 111 -09
3 191.2 1955 52.5 202.7 198.3 55.3 -115 -28 -2.8
4 197.3 184.1 184 174.2 204.9 64.4 23.1 -20.8 -46.0
5 168.7 131 238 266.3 1913 281.1 -976 -60.3 -9573
6 177.1 220.3 25.6 208.2 162.4 108.5 -31.1 579 -82.9
7 132.8 212.8 19.0 161.8 202.7 245 -29 10.1 -55
8 188.2 225.6 34.6 236.8 220.3 85.8 -48.6 5.3 -51.2
9 164.4 103.7 1279 237.3 208.7 54.2 -72.9 -105 736
10 1496 202.1 113 205.6 296.2, 433 -56 -24.1 -32.0
Total [[1733  212[187.6 + 402|376 + 34.2[[2082 + 32.5|1946 + 2341097 + 1159[[-34.9 + 386" | -69 * 497 | -72.1 + 121.2°
32 AD/DC A& 54 33 Az v
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(arbitrary unit, a.u)Q= FAISHF, Moz st} A il ASQEEN AEst 7HQl DFA &A
A A5 BAOM, Me/1e Bajo] mE FeHuo] 9F &
2 . , , - - | ol |9urlst MSIE 7HKE 02 LETE (0.09, p0.0D).
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ﬂ‘ﬁ: I [ [ |
R .1-F||||I'"ln"“|Il“Hdlll.I'l|.l'|-.u”'|ﬂ""'|l"""“'”1'“'””l"|l"'l|u|"|..:'!|1.“ How A2 =29 89 (141 + 0.10) A2 £ 8%
(1.32 + 0.12) of Hls Al29] HEFo] o & ASZE UEKITH
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il 1}, 2L-#Hsto] mel AC dREoME |F9lsh Zol7E UEREOLE
1
| L | | (-349%386, p(0.05), DC AROME RolE NE o7t W
" r 1 ' Il _ _ _
3 0“11“m||||.||_*| Iy 1|||1|||1'l|||l"'|||“|m|||”“m|1||'l|_“|l SR Q29IC). olaiEt HAe] AoloR W8eHblood volume)d]
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Fig. 4 An example of PPG waveform. (a) Hot

temperature, (b) Cold temperature
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