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Heart Rate Variability in Cold Pattern: 3-year Follow-up Study

Kwang Ho Bae, Ki Hyun Park', Eunsu Jang’*

Future Medicine Division, Korea Institute of Oriental Medicine, 1 : Clinical Medicine Division, Korea Institute of Oriental Medicine,
2 : Department of Diagnostics, College Korean Medicine, Daejeon University

This study aimed to investigate heart rate variability (HRV) characteristics of cold pattern with repeated
measurement data. Participants were taken from a Daejeon University cohort study from 2015 to 2018. Forty-seven of
the participants studied displayed cold pattern while 23 showed signs of non-cold pattern. HRV was measured in
supine position for 5 minutes at each year, and an 8-item cold pattern questionnaire was used for the diagnosis of
cold pattern. SDNN (standard deviation of the NN intervals) and RMSSD (the square root of the mean squared
differences of successive NN intervals) were used as time domain analysis, and TP (total power), VLF (power in very
low frequency range), LF (power in low frequency range), HF (power in high frequency range), LF norm (LF power in
normalized units), HF norm (HF power in normalized units) and LF/HF were used as frequency domain analysis. In
the Mann-Whitney U test, LF norm, HF norm, and LF/HF showed differences between the cold pattern group and
non-cold pattern group at every measurement, and in the independent t-test, the differences were also observed at
three points except for the baseline (2015). In the repeated measures ANOVA, the interaction effects were not
observed in all HRV parameters, but the time period effects were observed in SDNN, RMSSD, TP, VLF, LF and HF.
There were significant differences between those two groups in LF norm, HF norm and LF/HF. This study suggests
that LF norm, HF norm and LF/HF might be a useful indicator of cold pattern properties.
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Table 1. Participants’ General Characteristics

Cold Non-cold Total P value
Male 3 (27.7) 20 (87.0) 3 (47.7)

Sex < 0.001
Female 4 (72.3) 3 (13.0) 7 (52.9)
Current 8 (59.6) 22 (95.7) 0 (71.4)

Drinking Past 3 (6.4) 1 (4.3) 4 (5.7) 0.005
Not 16 (34) 0 (0) 6 (22.9)
Current 3 (6.4) 7 (30.4) 0 (14.3)

Smoking Past 5 (10.6) 9 (39.1) 14 (20) < 0.001
Not 39 (83) 7 (30.4) 46 (65.7)

Age 473499 43749.8 46.1+9.9 0.157
Body temperature (°C) 36.6+0.4 36.7+0.3 36.6+0.4 0.248
Respiratory rate 18.3£2.3 17.342.8 18.0+2.5 0.119

Baseline 22635 254433 23.5+3.7 0.002

BMI 1 year 22636 254432 23.5+3.7 0.002

(kg/m?) 2 year  225+36  255+34 235437 0.002

3 year 22.7+3.7 25.6+3.4 23.6+39 0.002

Baseline  74.9+10.7 71.5+9.7 75.7+104 0.318

Heart rate 1 year 72.0£9.1 754+11.2 73.1£9.9 0.174
2 year 71.8+8.2 73.7+9.7 724187 0.378

3 year 71273 77.7+122 73.3£96 0.007

Baseline  116.7+17.8 133.84209 1223+204 0.001

Sg’lsgggc 1year 1109161 125.7+17.7 115.7+18.0 0.001

pressure 2 year  1116+159 1282+165 117.1£17.8 < 0.001
3year 1113+146 127.0£17.8 1164172 < 0.001

Baseline  69.6£10.9  787+138  72.6+126 0.004

DL«':;ztg(ljic 1year  685%105 779+133  716£122  0.002

pressure 2 year 689+11.2  799+121  725+126 < 0.001
3 year 684+10.7  795+136  721+128 < 0.001

Results are presented as n (%) or mean + standard deviation
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Table 2. Heart Rate Variability Parameters between Cold and
Non-cold Patterns at Each Year

Category Cold Non-cold PM  PM) P(R)
Time domain parameters
SDNN Baseline  29.6+10.1 30.1£9.6 0.857 0.769
1 year 326+192 34.0+9.5 0.090
2 year 3481164 3584188 0.945
3 year 30.8t142 31.2+15.7 0.985
RMSSD  Baseline  21.9+9.5 20.0£10.0 0.258 0.220

1 year 2324125
2 year  253%153
3 year 21.8+133

21.6£9.3 0.604
23.1£13.1 0.559
16.4£12.5 0.047

Frequency domain parameters

Total power Baseline 804.2+660.9 916.8+710.0 0427 0.603
1 year 8709+972.8 8214+560.5 0.237
2 year 1060.9£953.2 1369.9+1764.3 0.578
3 year 870219624 869.8+846.9 0.675
VLF Baseline 366.6+323.5 541.6+552.0 0.358 0.621
1 year 487.0+694.6 387.8+344.2 0.876
2 year 622.5£607.4 764.8+1061.9 0.778
3 year 561.746952 57241611.0 0.569
LF Baseline 265.6+320.3 266.3+233.0 0.604 0.111
1 year 218712463 296.0+286.7 0.052
2 year 239.14285.7 449.2+707.2 0.083
3 year 169.9+191.8 216.3+214.6 0.223
HF Baseline 172.0£199.1  108.9+91.6 0.253 0230
1 year 1653+240.0 137.6+108.9 0.896
2 year 199.3+2240 155.8+147.5 0.750
3 year 138611822  81.2+926 0.120
LF norm  Baseline  59.3+182 673177 0.086 < 0.001
1 year  555+183 66.8+17.3 0.016
2 year  55.8+19.8 68.1£18.6 0.016
3 year  564£195 72.1+136 0.001
HF norm  Baseline  40.7+18.2 327177 0.086 < 0.001
1 year  445+183 3324173 0.016
2 year 4421198 31.9+18.6 0.016
3 year  43.6£195 27.9+13.6 0.001
LF/HF Baseline 2.5+35 3.1+27 0.042 < 0.001
1 year 18416 48+9.6 0.015
2 year 2.0+22 42+6.1 0.011
3 year 2122 42445 0.001

Results are presented as mean * standard deviation, P(T): p-values obtained
from t-test, P(M): p-values obtained from Mann-Whitney U test, PR): p-values
obtained from between-subjects effect in repeated measures of ANOVA
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