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

Kwang Ho Bae, Ki Hyun Park', Eunsu Jang’*
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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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Fig. 1. Flow chart of the study.
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Table 1. Participants’ General Characteristics

Cold Non-cold Total P value
Male 13 277) 20 870) 33 @47.0)

Sex < 0.001
Female 4 (72.3) 3 (130) 37 (52.9)
Current 8 (59.6) 22 (95.7) 50 (71.4)

Drinking Past 3 (64) 1(43) 4 (5.7) 0.005
Not 16 (34) 0 (0 16 (22.9)
Current 3 (64) 7 (304) 10 (14.3)

Smoking Past 5 (10.6) 9 (39.1) 14 (20) < 0.001
Not 39 (83) 7 (304) 46 (65.7)

Age 473+99 43798 46.1£9.9 0.157
Body temperature (°C) 36.6+04 36.7£0.3 366104 0.248
Respiratory rate 18.3+23 17.3+28 18.0+2.5 0.119

Baseline ~ 22.6£35 254433 235437 0.002

BMI 1 year 226+36 254432 23537 0.002

(kg/m?) 2 year 225436  255:34  235:37 0002

3 year 227437 25.6+34 23.6+39 0.002

Baseline  749£107  775:97  757+104 0318

Heart rate 1 year 72.0£9.1 754+112 731199 0.174

2 year 71.8+8.2 73.719.7 724187 0378

3 year 712473 77.7£122 733+9.6 0.007

Baseline  116.7+17.8 133.8+209 1223+204  0.001

Systolic 1 year  1109+16.1 1257177 11574180  0.001
blood

pressure 2 year 1116159 1282165 117.1¢178 < 0.001
3year 1113%146 1270:178 1164172 < 0.001

Baseline  69.6+109 787+138  726+126  0.004
Diastolic 1 year ~ 685+105  779+133  716+122  0.002
p?e'ifﬂe 2year  689+112 799121 725+126 < 0.001
3year  684x107  795+136 721128 < 0.001

Results are presented as n (%) or mean + standard deviation

2.7t NA 8 B5/9185 7 HRV AIE Aol

Zautd 9 BM¥ % LF norm, HF norm, LF/HF:
Mann-Whitney U test, t-test QS o &gt Ayt 1, 2, 3
9 fuNOA 5 183 vigs 183 98 Aot B
9ict. LF normolA non-cold1&& 7zt A|AoA JF 67.3,
66.8, 68.1, 72.12 & 189] 59.3, 55.5, 55.8, 56.4¥C} =9
o0, HF normo|A] non-cold 1&& 32.7, 33.2, 31.9, 2792
St59] 40.7, 44.5, 44.2, 4368t Woitt. O 9] A7t 49 BA
9] SDNN, RMSSDe} Zutd g BAMo] TP, VLF, LF, HF= 72}t
Al ¥ t-test, Mann-Whitney U testo]A] 2% 93t xlo]7t

WHER EYHTable 2).

Table 2. Heart Rate Variability Parameters between Cold and
Non-cold Patterns at Each Year

Category Cold Non-cold P  P(M) P(R)
Time domain parameters
SDNN Baseline  29.6+10.1 30.1£9.6 0.857 0.769
1year 326%19.2 34.049.5 0.090
2 year 348164 35.8+1838 0.945
3 year 30.8+142 312157 0.985
RMSSD  Baseline  21.9£9.5 20.0£10.0 0258 0220

1 year 232£125
2 year  253%153

21.6£9.3 0.604
231131 0.559

3 year 2184133 1644125 0.047
Frequency domain parameters
Total power Baseline 804246609 916.8+710.0 0427 0603
1 year 8709+9728 821.4+560.5 0.237
2 year 1060.9+953.2 1369.9+1764.3 0.578
3 year 870249624 869.8+8469 0675
VLF Baseline 366.6+323.5 541.6+552.0 0358 0.621
1year 487046946 387.8+3442 0876
2 year 622.5+6074 764.8+1061.9 0.778
3 year 561746952 572.4+611.0 0.569
LF Baseline 265643203  266.3+233.0 0604 0111
1 year 218742463 296.0+286.7 0.052
2 year 239142857 449.2+707.2 0.083
3 year 169941918 216.3+2146 0223
HF Baseline 172.0+199.1  108.9+91.6 0253 0230
1year 1653+2400 137.6+1089 0.896
2 year 19932240 15581475 0.750
3 year 138641822  81.2+926 0.120
LF norm  Baseline  59.3+182 6732177  0.086 < 0.001
1year 555+183 66.8+17.3  0.016
2 year 5584198 68.1+186  0.016
3 year  564+195 721£136  0.001
HF norm  Baseline  40.7+182 327177 0.086 < 0.001
1year 445+183 332+#173  0.016
2 year 4424198 319+186  0.016
3 year 4364195 279+136  0.001
LF/HF Baseline 25%35 3.1x27 0.042 < 0.001
1 year 18+16 48+9.6 0.015
2 year 20422 42461 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- Whltney U test, PR): p-values
obtained from between-subjects effect in repeated measures of ANOVA
3. 7 Bl e §5/635 7 HRV AR Aol

Repeated measures ANOVA 2X0]A A|7ta} 7RA|7He] w5
A ABE BE HRV WAAH BREA Yottt Azl ne
HRVA|#9] ¥igl= SDNN, RMSSD, TP, VLF, LF, HFox %
g]%on], LF norm, HF norm, LF/HFOJAx IAE|R] ¢kotct.
1% 7 HRV A|®&E LF norm, HF norm, LF/HFO]A 89|t x}
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Fig. 2. The comparison of the HRV changes between cold group and
non-cold group. Error bars represent 95% confidence interval, *: P <
0.05, **: P < 0.01, *** P < 0001
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