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Analysis the Characteristic of Heart Rate Variability Changes
between Deficiency Pattern and Excess Pattern in Stroke
Patients Admitted to the Hospital
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Objectives : This study was designed to analyze the characteristic of heart rate variability(HRV) changes between Deficiency
Pattern and Excess Pattern in Stroke Patients admitted to the hospital. Methods : We measured heart rate variability of stroke
patients who were admitted to the Department of Korean Internal medicine, Stroke and Neurological Disorders Center from
February 1, 2015 to May 30, 2016. We recruited a total of 28 stroke patients and heart rate variability tests were performed on the
first day of admission, 2weeks after admission, and 4 weeks after admission. Results : VLF and LF/HF ratio significantly increased
over time in Deficiency Pattern group compared with those in the Excess Pattern group. Conclusions : This results suggest that the
parasympathetic function of Deficiency Pattern group is lower than that of the Excess Pattern group, resulting in imbalance of the
autonomic nervous system.
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Table 1. Inclusion and Exclusion Criteria

Inclusion criteria

1. Those who diagnosed with cerebral hemorrhage or cerebral
infarction in brain-CT or brain-MRI

Exclusion criteria
1. Those who are unable to communicate normally due to
symptoms such as cognitive impairment or aphasia

. Those with arrhythmia, inculuding atrial fibrillation

. Those with a history of cardiovascular disease

. Those who are wearing an artificial pacemaker

. Those who are taking medication due to abnormal thyroid
function
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Fig. 1. Patients flow chart.
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Table 2. Patient Characteristics

Variables Patients(n=28)
Gender
Male 15(53.6%)
Female 13(46.4%)
Age 60.89+13.01
<40 1(3.6%)
40-49 3(10.7%)
50-59 11(39.3%)
60-69 7(25.0%)
=70 6(21.4%)
Body Mass Index 24.76+3.54
<185 2(7.1%)
18.5< <23.0 6(21.4%)
23.0< <25.0 8(28.6%)
=250 12(42.9%)
Onset(days)
acute(<14) 13(46.4%)
subacute(14< <30) 2(7.1%)
chronic(=30) 13(46.4%)
Impression
Cerebral infarction(Cb-inf.) 18(64.3%)
Intracerebral hemorrhage 10(35.7%)
(ICH)
Pattern Identification Cb=inf. ICH
Deficiency Pattern 9(32.1%)
Yin Deficiency 2 0 2(7.1%)
Qi Deficiency 5 2 7(25.0%)
Excess Pattern 19(67.9%)
Fire-Heat 9 5 14(50.0%)
Dampness-Phlegm 2 3 5(17.9%)

Values are N(%) or mean+SD.
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Table 3. Differences in HRV Parameters of Deficiency Pattern(Yin Deficiency and Qi Deficiency) and Excess Pattern(Fire-Heat and

Dampness—Phlegm)

Deficiency pattern(n=9)

Excess pattern(n=19)

Parameter p
Baseline Baseline
SDNN(ms) 30.62+20.28 26.59+15.10 0.923*
TP(ms2) 842.08+1050.10 640.84+924 45 0.664*
VLF(ms2) 586.28+728.01 345.59+525.30 0.410*
LF(ms2) 120.26+227.20 176.98+389.77 0.498*
HF(ms2) 135.53+204.35 118.26+233.83 0.962*
Ln TP 6.14+1.10 5.83+1.12 0.499"
Ln VLF 5.69+1.31 5.27+1.04 0.360"
Ln LF 3.83+1.29 4114144 0.634"
Ln HF 3.99+1.56 3.91+1.37 0.883"
LF/HF 1.54+2.00 1.62+1.40 0.188*

*Mann-Whitney test, p<0.05.
TIndependent t test, p<0.05.
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Table 4. Comparing HRV Changes over Time Between Deficiency Pattern (Yin Deficiency and Qi Deficiency) and Excess Pattern (Fire-Heat

and Dampness—Phlegm)

Deficiency Pattern(n=9)

Excess Pattern(n=19)

parameter D
Baseline 2 weeks 4 weeks Baseline 2 weeks 4 weeks

SDNN(ms) 30.62+20.28 24.32+11.50 32.39+19.48 26.59+15.10 23.07+10.49 23.80£11.12  0.908
TP(ms2) 842.08+1050.10 471.13%£517.97 1644.26+1830.60 640.84+924.45 520.56%+480.27 427.06+304.88 0.056
VLF(ms2) 586.28+728.01 357.04%422.07 1425.15+1678.91 34559+52530 246.35+211.82 241.64+147.40 0.028*
LF(ms2) 120.26+227.20 77.07+91.36 153.05+174.98 176.98+389.77 165.30%£230.47 125.63+114.27 0.633
HF(ms2) 135.53+204.35  37.02+204.35 66.06+68.19 118.26+£233.83 10890+£151.15 67.91£79.91 0.295
Ln TP 6.14+1.10 5.75+0.91 6.69+1.46 5.83+1.12 5.79+1.09 5.84+0.69 0.481
Ln VLF 5.69+1.31 5.35+£1.06 6.29+1.75 5.27+1.04 5.06+1.06 5.29+0.68 0.463
Ln LF 3.83+£1.29 3.93+0.90 4.54+1.05 411144 4.20+£1.53 423+1.17 0.816
Ln HF 3.99+1.56 3.22+0.99 3.59+1.34 3.91+1.37 4.05+1.18 3.79+0.92 0.135
LF/HF 1.54+2.00 3.42+3.03 3.06+2.25 1.62+1.40 1.50%£1.04 1.81+1.03 0.008*

Lineal Mixed Models, *p<0.05.
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