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| ABSTRACT |

Study on Heart Rate Variability Characteristics of Cold Hypersensitivity
of Hands and Feet Patients

Yeon-Kyoung Pak, Kang-In Park, Kyoung-Sun Park, Deok-Sang Hwang
Chang-Hoon Lee, Jun-Bock Jang, Jin-Moo Lee
Dept. of Korean Medicine Obstetrics and Gynecology, College of Korean
Medicine, Kyung-Hee University

Objectives: Heart Rate Variability (HRV) is a diagnostic tool for assessing
the function of the autonomic nervous system. Although studies on the HRV
characteristics of the cold hypersensitivity of hands and feet have been done, no
study has compared HRV characteristics of cold hypersensitivity of hands and feet
patients to that of normal Korean women. For this reason, this study compared
the HRV characteristics of cold hypersensitivity of hands and feet patients and
normal Korean women.

Methods: We studied 130 cold hypersensitivity of hands and feet patients who
visited Kyung Hee University Hospital at Gangdong from 01 March 2011 to 11
August 2013. We measured HRV of Each patient. Patients are divided into under
29years old, 30~39 years old, 40~49 years old and over 50 years old with age.
Patient’s HRV results are compared to that of normal Korean women in each age
group.

Results: In each age group, cold hypersensitivity of hands and feet patients’
LF/HF was statistically lower than that of normal Korean women.

Conclusions: HRV characteristics and symptoms of cold hypersensitivity of
hands and feet is similar to that of cold induced vasodilation (CIVD). So. cold
hypersensitivity of hands and feet can be considered as abnormal condition that
CIVD is continued. More studies on measuring of blood flow of cold hypersensitivity
of hands and feet patients are necessary.

Key Words: Cold Hypersensitivity of Hands and Feet, Heart Rate Variability,
Cold Induced Vasodilation, Autonomic Nervous System
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Table 1. Difference of HRV Variables between Normal Korean and Cold Hypersensitivity
Patients Younger than 29

Mean+SD P value
Normal Cold hypersensitivity

SDNN 44.36+14.96 49.84+24.16 0.140
RMSSD 33.88+15.57 52.94+31.73 0.000%*

TP 1594.31+1141.55 2228.03+2923.53 0.144

LF 432.36+374.59 577.69+776.61 0.221
HF 383.97+389.32 757.24+835.17 0.005%*
LF/HF 5.49+49.33 0.99+1.34 0.000%*

SD : Standard Deviation, SDNN : Standard Deviation of Normal-to-Normal Interval, RMSSD :
The Square Root of the Mean Squared Differences of Successive NN Intervals, TP : Total Power,
LF : Low Frequency, HF : High Frequency

P value was considered statistically significant by one sample t-test (**P<0.01).

Table 2. Difference of HRV Variables between Normal Korean and Cold Hypersensitivity
Patients in Thirties

Mean:+SD P value
Normal Cold hypersensitivity
SDNN 44.70+27.76 41.96+17.34 0.255
RMSSD 34.79+19.24 38.25+21.77 0.253
TP 1689.21+3402.04 1547.79+1770.19 0.563
LF 481.43+883.68 389.18+524.37 0.206
HF 337.13£393.25 418.73+£349.94 0.183
LF/HF 1.91+2.05 1.20+1.05 0.000**

SD @ Standard Deviation, SDNN : Standard Deviation of Normal-to-Normal Interval, RMSSD :
The Square Root of the Mean Squared Differences of Successive NN Intervals, TP : Total Power,
LF : Low Frequency, HF : High Frequency

P value was considered statistically significant by one sample t-test (**P<0.01).

Table 3. Difference of HRV Variables between Normal Korean and Cold Hypersensitivity
Patients in Forties

Mean+SD

Normal Cold hypersensitivity P value
SDNN 37.80£15.60 34.78+15.42 0.418
RMSSD 30.42+18.19 31.98+18.58 0.727
TP 1112.47+1131.86 994.76+815.08 0.548
LF 309.53£504.55 193.69+175.04 0.012*
HF 260.83+452.83 313.91+£336.22 0.512
LF/HF 1.94+2.47 0.95%1.00 0.001%*

SD @ Standard Deviation. SDNN : Standard Deviation of Normal-to-Normal Interval, RMSSD :
The Square Root of the Mean Squared Differences of Successive NN Intervals, TP : Total Power,
LF : Low Frequency. HF : High Frequency

P value was considered statistically significant by one sample t-test (*:P<0.05, **P<0.01).
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Table 4. Difference of HRV Variables between Normal Korean and Cold Hypersensitivity

Patients over 50

Mean+SD

Normal Cold hypersensitivity P value
SDNN 34.21+26.40 32.78+13.06 0.677
RMSSD 27.70+27.07 26.65%12.15 0.743
TP 1331.14+3113.90 1056.69+1301.03 0.428
LF 375.91£1267.19 258.54+397.95 0.272
HF 311.79£1105.48 265.72+405.50 0.667
LF/HF 1.99£2.11 1.09+0.74 0.000%*

SD : Standard Deviation, SDNN : Standard Deviation of Normal-to-Normal Interval, RMSSD :
The Square Root of the Mean Squared Differences of Successive NN Intervals, TP : Total Power,

LF : Low Frequency, HF :

High Frequency

P value was considered statistically significant by one sample t-test (**P<0.01).
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