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HRV Evaluation under Stress Condition

o

by Using Patch Type Bipolar Heart Activity Monitoring System
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Abstract

In this study, we have developed the patch type HAMS (Heart Activity Monitoring System) which is
non-restricted, non-awarable and non-invasive. The module using wireless telecommunication to receive the ECG
(electrocardiogram) signal at the computer has mobility which it easily monitors the heart activity of subjects in no
time for long term at any time and places. We developed the small patch type electrode which can be attached on
the chest. Also the reliability and moving artifact of ECG signal measured by this electrode have been verified.
Using HAMS, we measured the HRV (Heart Rate Variability) parameters, the questionnaire evaluation for anxiety
and stress and the amount of stress hormone (cotisol) to evaluate the stress effect in HRV on the same subject. As
a result of comparing the values under non stressed and stressed condition, there was significant difference on many
parameters. And the parameter highly related with stress on Pearson's Correlation Coefficient has been examined.

These show that using HAMS is able to evaluate the function of autonomic nervous system. Therefore, we can
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Keywords : HAMS (Heart Activity Monitoring System), patch type bipolar ECG (Electrocardiogram) electrode,

predict heart problem in daily life by using HAMS. Also we expect that this module can be applied for more
HRV (Heart Rate Variability), stress, cotisol

application as health monitoring system.
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Heart Mixed Signal RF Chip
Activity Microcontroller > Communication —> Antenna
Yy (MSP430F1232) (NRF24L01) 2.4GHz
—7
RLSJ§382-C Mixed Signal RF Chip
B €= Microcontroller = Communication = A 1000
(cgzw%g) (MSP430F1232) (NRF24L01) 2.4GHz
USB Interface
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Z~Hl(HAMS : Heart Activity Monitoring System)-
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interpolation rateE 4HzZ A3l Ieu|eE 3}
Aok

HRVEA S 27 A7tgels) Fop5ge B4e
2 U glen], Agkede] BAME BAH BAY
3 7leked BAMes i 4 ek

RRI A A dlelH 27 Y FA1% sepv]gel a3
3} mean RR, mean HR (heart rate), SDNN (Standard
deviation of Intervals), RMSSD (the square root of the
mean squared differences of successive RR intervals)E
T3 4 Atk HESE RRIC] histogram .2 -8 7]35}3}
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North American Society of Pacing and Electrophysiology
(1996), Heart rate variability-Standards of measurement,
physiological interpretation, and clinical use, European Heart
Journal 17, 354 - 381.

11) Toichi M., Kubota Y., Murai T., Kamio Y., Sakihama M.,
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Frequency Peak Power Power Power
Band (Hz) (ms2) (%) (n.u.)
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T 1. LA AEjot AEF A AE) H|T (n=35) % RMSSD-SDNN, RMSSD-mean RR, HRV triangular
T e b value index-SDNN, HRV triangular index-RMSSD,
hormone TINN-SDNN, TINN-RMSSD, TINN-HRV triangular
. 9.01+25 1444+5.78 | p<0.01 , . ~
(serum _cortisol) index, CVI-CSI, LF/HF ratio, norm LFi= 0.7 ©]4}¢] 3=
Anxiety 3924836 | 6029+9.82 | p<0.01 o ApASR, ko] ATl WS =A UeRdth
St + + <0.01
ress 38.37£2161 | 77.03£1548 | P HFH mean HR, mean RR, CSI-RMSSD, norm HF, norm
Mean RR 650.36 + 86.71 | 572.83 + 71.11 | p<0.01 .
= . o|Ate] =& AFkA
SDNN 4198+ 1222 | 32.94+858 | p<0.01 LF, HF/LF ratio, norm HF<= -0.7 ©]“d] o
Mean HR 9443+ 11.67 | 106.97 + 13.04 | p<0.01 = Ze 59 A3 AAVE vk A3 E YEdh =
RMSSlD d 30865834i 1056622 0204;8 iog(ﬁs p<g.gi ¥ AEAe £EHE G5, HRY AHEH F OV
HRV triangular index | 0.084 + 0. 071 £0. p<0.
= =] o] 3
TINN 21486 66.18 | 167.57 +42.57 | p<0.01 norm LF, norm HF, HF/LF ratio= @] 3t 7] ] e}
CSI 276 £0.79 356+0.78 | p<0.01 g ¢ A8 ABAATE Q= Aow e
CVI 346 +0.17 3.51+0.15 n.s.
norm LF 62.01 £13.23 | 65.92+12.78 n.s.
norm HF 37.99+12.23 | 3408+12.78 | ns. 4, =2
LF/HF ratio 1.94 +0.095 24+139 | p<0.05
s o significan Al HAE S ImV olske] mAd 4%
7] S5& AxHAA 1 HAHE SAsE ol
& 3 10 e THn=35, SPSS verl2). ool AeAtE, S5E, SFEE el v A
2EH A AHAE daE ARt ~EYA ofstm e, o) ol Askal 4 o] Heshd
sER AEFs D Bobd i AEA d4 @i A GG Fol Aol Thed Filg A= 54
AubE, Sl LEHFHE frol8bl Svtetqiny v 84el Basit.
mean RR, RMSSD, HRYV triangular index, TINN-> 9] = AelAE 7IEe] FlE AHE SA AL
a7 sty 2y Az de] vl FukE o o 7HAaL Q= ol EdHolM e 54 EAE HAs
9] norm LF, norm HF oA -2]3F 2ol 7} ¢l2lch. sl7] flate] 8% npol&et Hd=S Albsiith
¥ 25 2EHXA 328 AR HrRVIEE 7H o] AFE AHES AAE 2] A FUHE 9
o] APAS Fole /51—{}74]4101] &) A Azs 8 BF AR Aok A AFEEE S5t
U Zlelt)h 8% ~Egs 2R oF AR A o] FuEE EAT A, A4 24 28
3, HRV Setlele] dis) guede fag s, = s AR wd A HE e 24 HAMS
=3 AEx o] ~EF A9 Bt = HRV It2bv]H 2 ST 3PS dRelAe &8sl o
T2 AERA SEE HEX Z3f HRV mi2to|e{Zte] ABEA ZIl (mojE AT
s_hmn | anxiety | stress SDNN | MeanRR [MeanHR | RMSSD | RR tridx | TINN Csl CVI normLF | normHF
anxiety A76%*
stress 490%* | 827**
SDNN | —287% | =210 |-.189
MeanRR | —394%* | —348%* | —287% | 504%*
MeanHR | 400%* | 379%% | 327%* | —476%* | —981%*
RMSSD | —422%% | —299% | =217 | .866**| .665%*|—633**
RR tri idx | —265% | =205 |=211 | .855%*| 457%*|—450%*| 763**
TINN | —323%%| —258% | =179 | .920%* | 446%*|—421%*| g68**| g78**
CSL. ATI*R | 331%% | D45% | —445%% | —566%% | 594%% | —700%* | —363%* | —445%*
CVI 164 | 072 | 053 | 253% |-085 | 122 —005 | 363%%| 294% | 653%*
normLF | 245% | 118 | 026 [—088 |—008 | .012 |[—312%*|—084 |[—134 | 478%*| 384**
normHF | —245% | —118 |—026 | .088 | .008 —012] 312%%| 084 | 134 | —478%% | —384%* |1 000**
L/H ratio | 277% | 184 | 055 | =060 |—=065 | 071 |=311**|-067 |—128 | .500%%| 373**| 913*x —9]3*x

* 0 p<0.01 ** : p<0.0
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