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— Abstract —

The Rdationship between Heart Rate Variability and Metabolic Syndromeat a Rural Area

Kyoung-Bok Min, Jn-Y oung Min, Kyung-Hee Jung-Chai?,
Hyung-Joon Jhur?, Sung-1l Cho, Domyung Paek

School of Public Health and Intitute of Health and Environment, Seoul National University, Seoul, Republic of Kores,
Department of Preventive Medicine, Ewha Womans University, Medical College Seoul, Republic of Korea®
Department of Occupational and Environmental Medicine, Hangang Sacred Heart Hospital, Hallym University?

Objectives: The purpose of the present study was to estimate the prevalence of metabolic
syndrome and to investigate the relation between metabolic syndrome and heart rate variability
in acommunity population.

Methods: The study design was cross-sectional, and 1028 subjects, aged 20~87 years, were
recruited. Heart rate variability was measured in the sitting position for five minutes. The
recorded data were assessed by time-domain (standard deviation of RR interval) and frequency-
domain analysis. All subjects were examined for five components of metabolic syndrome.

Results: The prevalence of metabolic syndrome in male and female subjects was 25.9% and
27.7%, respectively. The mean value of heart rate variability of the subjects was significantly
different between healthy subjects and those with metabolic syndrome. The regression model
showed that metabolic syndrome was negatively correlated with heart rate variability.

Conclusions: The results demonstrate that metabolic syndrome has potentially negative
effects on the cardiovascular system, and that these effects could be detected by heart rate vari-
ability. Follow-up studies able to control the cohort effect are necessary to evaluate the relation
between metabolic syndrome and heart rate variability.

Key Words: Heart rate variability, Community-based, Metabolic syndrome, Cardiovascular
system
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Table 1. General characteristics of subjects and risk factors of cardiovascular system

Mean SD
Age 53.3 154
Height, cm 160.0 9.0
Weight, cm 62.0 11.3
Waist, cm 83.0 9.3
BMI*, kg/m2 24.1 34
Systolic blood pressure, mmHg 130.2 216
Diastolic blood pressure, mmHg 829 11.0
Total cholesterol, mg/dl 186.3 37.7
HDL cholesterol, mg/dl 48.7 99
LDL cholesterol, mg/dl 107.1 32.7
Triglyceride, mg/dl 161.8 114.8
Glucose, mg/dl 102.9 27.6
SDNN' 34.2 21.0
log (TP)! 6.4 11
log (LF)® 49 1.2
log (HF)' 4.6 13
log (VLF)' 5.6 11

*BMI; Body massindex, ' SDNN; Standard deviation of all RR interval,

*TP; Total power, °LF; Low frequency,
' HF; High frequency, " VLF; Very low frequency

Table 2. Prevalence of metabolic syndrome among adults (age standardized rate).

Component

Male (n=419), %

Female (n=609), %

BP*> 130/85 mmHg
FBG'> 110 mg/dL
TG' = 150 mg/dL
Low HDL cholesterol
Abdominal obesity

Metabolic syndrome (= 3 components)

61.58 55.99
31.98 25.78
43.91 36.12
21.72 52.05
31.98 49.43
259 217

*BP; Blood pressure, ' FBG; Fasting blood glucose, * TG; Triglyceride
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Table 3. Age distribution of heart rate variability

ugb ob ooooo ooobb obo oggg
U0 0oooo ooooobob obo oooo oo
gog.

oo ooob bobo bbooooo ooo o
00 Ooo0O oobo, ooo@oo o, 2004),
oooooo@oo o, 2002)0 JOoooO OO
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SDNN* Tp' LF HF VLF

20~30 44.87 1713.25 521.53 366.44 843.17
31~40 37.82 1081.22 284.35 272.17 611.22
41~50 34.33 1050.39 224.25 189.02 639.63
51~60 29.63 740.10 195.65 161.40 359.22
61~70 31.78 920.98 233.77 175.97 511.24
71~ 33.93 1331.09 330.20 220.60 771.61

*SDNN; Standard deviation of all RR interval, ' TP; Total power,

* LF; Low frequency, § HF; High frequency, ' VLF; Very low frequency

Table 4. Mean value of heart rate variability by metabolic syndrome
Variables Metabolic syndrome Normal p value
SDNN* 30.8(20.8) 36.1 (20.9) <0.0001
log (Tp)' 6.1(1.1) 6.5 (1.0) <0.0001
log (LF)* 45(1.2) 51(1.2) <0.0001
log (HF)® 4.4(1.3) 48(1.2) <0.0001
log(VLF)' 54 (1.1) 5.7 (1.1) <0.0001

* SDNN; Standard deviation of all RR interval,

" TP, Total power, * LF; Low frequency, *HF; High frequency,

"VLF; Very low frequency

Table 5. Multiple regression analysis for the heart rate variability and metabolic syndrome
Dependent variable 1* Standard Error p value R2
SDNN' 3.72 143 0.0096 0.031
log(LF)* 0.29 0.08 0.0002 0.130
log (HF)® 0.20 0.08 0.0152 0.110
log(VLF)' 0.22 0.08 0.0043 0.068
log(Tp)' 0.24 0.07 0.0006 0.100

*[log (Dependent variable)]=o+p,[ M etabolic syndrome] +[3,[ age] +[3;[ sex] +3,4[ a cohol ]+ smoking],
" SDNN; Standard deviation of all RR interval,

*LF; Low frequency, *HF; High frequency,

"VLF; Very low frequency, " Tp: Total power
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Fig. 1. Box plot of heart rate variability and metabolic syndrome components. (A) SDNN (Standard deviation of all
RRinterval) (B) log (LF) (Low frequency) (C) log (HF) (High frequency) (D) log(VLF) (Very low frequency).
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