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Determinants of Heart Rate Variability in General Korean Population
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ABSTRACT

Background and Objectives[] Heart rate variability has been known to be a prognostic factor of heart disease.
However, determinants of heart rate variability in general korean population without clinical heart disease
have not been studied. Objectives of this study were to measure heart rate variability in general population and
to investigate clinical determinants of heart rate variability. Methods[] Heart rate variability measures were
obtained by LRR-03™ and MemCalc™ software (GMS, Tokyo, Japan) from public officials in a district of
Seoul and their families (nJ 569). Predictors of heart rate variability included age, gender, heart rate, smoking
status, systolic blood pressure, diastolic blood pressure, serum total cholesterol, HDL-cholesterol. Univariate
analysis and analysis of variance of low frequency power (0.04—-0.15 Hz), high frequency power (0.15-0.30
Hz), and total power spectrum in relation to explanatory variables were done. In order to select determinants
of heart rate variability, multiple linear regression model of each heart rate variability measure was created
and stepwise selection method was applied. Results[] Analysis of variance showed that older age, higher heart
rate, body mass index =27, systolic blood pressure = 140 mmHg, diastolic blood pressure =90 mmHg, and
serum total cholesterol =240 mg/dl were negatively associated with one or more heart rate vari-ability
measures. Serum HDL-cholesterol =35 mg/dl was positively associated with low and high frequency power.
Multiple linear regression analyses showed that age and heart rate were the major determinants, gender and
cardiovascular risk factors such as diastolic blood pressure, HDL-cholesterol, and smoking contributed to one
or more heart rate variability measures. Conclustions[] Age, heart rate, gender, and cardiovascular risk factors
must be considered when evaluating heart rate variability. (Korean Circulation J 2001:31(1):107-113)

KEY WORDS[] Heart rate variability - Power spectral analysis - General population.
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Table 1. Mean and standard deviation (SD) of natural log transformed heart rate variability measures in relation
to explanatory variables. Differences between categories were tested by analysis of variance

Number In LF In HF In TPS

Age (yn)

15-24 79 5.68+ 0.85 5.09+ 1.33 7.00+ 0.76

25-34 112 5.78+ 0.92 5.25+ 1.20 7.07+ 0.78

35—44 203 5.36+ 0.85 4.74+ 1.36 6.74+ 0.80

45-54 113 4,99+ 1.10 4.26+ 1.43 6.36x 0.92

55—-64 62 4,47+ 1.09** 3.76x 1.36** 6.19+ 0.92**
Gender

Male 298 5.38+ 1.05 4.70+ 1.42 6.71x 0.94

Female 271 5.25+ 1.00 4.67+ 1.42 6.70+ 0.81
HR (beats/min)

<070 142 5.52+ 0.95 5.15+ 1.26 7.03+ 0.75

70-79 230 5.43+ 0.98 4.73+ 1.38 6.78+ 0.78

80-89 135 5.23+ 1.02 4.47+ 1.39 6.57+ 0.87

>090 62 4.63+ 1.08** 3.97+ 1.53** 5.98+ 1.04**
BMI

> 27 58 5.01% 1.25 4.35% 1.61 6.49+ 1.14

<0b27 511 5.35+ 0.99* 4.73+ 1.39 6.73+ 0.84
SBP (mmHgQ)

> 140 51 4.92+ 098 4.46+ 1.35 6.39+ 0.76

<0 140 518 5.36+ 1.02** 471+ 1.42 6.74+ 0.88**
DBP (mmHgQ)

2 90 126 4.97+ 0.98 4.22+ 1.40 6.34+ 0.83

<090 443 5.41% 1.00** 4.82+ 1.39** 6.81+ 0.86™*
Cholesterol (mg/dl)

> 240 36 4.82+ 1.39 4.04+ 1.64 6.34+ 0.83

<0 240 533 5.35+ 0.99* 4.73+ 1.39** 6.73+ 0.84
HDL-cholesterol (mg/dl)

2 35 533 5.35+ 0.98 4.74+ 1.37 6.73+ 0.84

<035 36 477+ 1.48* 3.90+ 1.84* 6.32+ 1.26
Smoking

Smoker 156 5.30+ 1.08 4.81% 1.43 6.71x 0.94

Non-smoker 413 5.32+ 1.00 4.64% 1.41 6.70x 0.86

*0 p<0.05 by analysis of variance (ANOVA)

**[ p<0.01 by analysis of variance (ANOVA), In LFO natural log transformed low frequency powerl In HFO natural
log transformed high frequency powerl In TPSO natural log transformed total power spectrumO HRO heart rated
BMIO body mass indexO SBPO systolic blood pressurell DBPO diastolic blood pressured HDLO high density lipoprotein
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Table 2. Regression coefficient and partial R? values related to heart rate variability measures

Vet In LF In HF In TPS
Coeff Partial R2 Coeff Partial R2 Coeff Partial R2
Age (10 yr) -0.33 0.133 —0.40 0.094 -0.26 0.152
Gender (male vs female) 0.23 0.007 NS 0.11 0.004
HR (10 beats/min) -0.33 0.093 —0.44 0.095 -0.37 0.108
BMI NS NS NS
SBP (mmHg) NS NS NS
DBP (mmHg) -0.26 0.010 —0.51 0.008 -0.33 0.016
Cholesterol (mg/dl) NS NS NS
HDL-cholesterol (mg/dl) 0.41 0.007 0.65 0.010 0.26 0.005
Smoking (smoker vs non-smoker) NS 0.33 0.009 NS

NSO variable which was not significant (p= 0.10) in the stepwise model
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