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Association between Heart Rate Variability and Metabolic Syndrome

Yong Jin Cho, Dong Won Song

Department of Family Medicine, Soonchunhyang University Cheonan Hospital, Soonchunhyang University College of Medicine, Cheonan, Korea

Objective: Several studies suggested that heart rate variability (HRV) is a risk factor for metabolic syndrome. The objective of this
study was to evaluate the association between HRV and metabolic syndrome among Korean adults.

Methods: We included 6,945 people who visited the Soonchunhyang University Cheonan Hospital Health Examination Center and
tested HRV, from March 2016 to November 2019. Among them, 6,827 subjects were included. We excluded those who had a his-
tory of hypertension, diabetes, stroke, or other disease and excluded them from the omission of questionnaires. We examined HRV
with machine WISE-8000 (MooYoo Instruments, Seongnam, Korea) and divided three groups of HRV results. The diagnosis of meta-
bolic syndrome was made using criteria modified National Cholesterol Education Program Adult Treatment Panel Il Logistic regres-
sion analysis was used to calculate odds ratios between HRV results and metabolic syndrome.

Results: The odds ratio for metabolic syndrome in low HRV result was 2.87 (95% confidence interval [Cl], 1.87-3.34) compared with
high HRV result. After adjustment for age, smoking, alcohol consumption, and physical activity, the odds ratio for metabolic syn-
drome in low HRV result was also 3.37 (95% Cl, 2.44-4.65) compared with high HRV result.

Conclusion: Low HRV result using WISE-8000 (MooYoo Instruments) showed an increased risk for metabolic syndrome. HRV was as-
sociated with an increased risk of metabolic syndrome in Korean adults.
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Table 1. Clinical characteristics of subjects according to the HRV result

Characteristic HRV>74  74>HRV>38  HRV<38
(n=2,662) (n=3992) (n=173)
Age (yr) 39954012 37.74+010 37.83+0.48
Body mass index (kg/m?)? 2442+006 2498+005 26.13+0.34
Waist circumference (cm)? 8282+017 8464+015 87.50+0.88
Systolic blood pressure (mm Hgf'  116.95+0.22 119.33+0.18  123.2+0.92
Diastolic blood pressure (nm Hgf? ~ 71.25+0.17  7397+0.14  77.46+078
Fasting blood sugar (mg/dL)? 9146+023 9466+029 98.32+148
Triglyceride (mg/dL)? 12863+166 153.71+1.84 162.17+7.43
High-density lipoprotein 56.86+0.30 54.02+024 52.95+1.09

cholesterol (mg/dL)?

Alcohol (g/wk) 107.08+2.96 10554+2.33 110.38+10.66
Regular exercise 621(23.3) 749(18.8) 23(133)
Smoking (current)? 306(11.6) 487(12.3) 29(17.0)

Values are presented as mean + standard error or number (%).
HRV, heart rate variability.
P<0.001 are calculated from chi-square test or Kruskal-Wallis test.
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Table 2. Odds ratio of metabolic syndrome and its components according to
HRV result

Variable HRV>74  74>HRV>38 HRV<38

1.60(1.42-1.80F"  3.36 (2.45-4.60
1.73(151-197F  3.15(2.26-4.40f"
068(0.60-0.797 0.64(0.43-0.95"

Blood pressure >130/85 mm Hg? 1
Fasting blood sugar >100 mg/dL? 1

High-density lipoprotein cholesterol 1
(men <40 mg/dL)

Women <50 mg/dL

Triglyceride >150 mg/dL?

Waist circumference (men >90 cm)
Women >85cm?

Metabolic syndrome?

161(1.45-1.79F  2.20(1.61-3.00/"
1.43(1.28-160F 2.33(1.70-3.19F"

—_ s s

1.61(1.40-1.78F  2.87(1.87-3.34)"

Values are presented as odds ratio (95% confidence interval).
HRV, heart rate variability.
P <0.05 and P<0.001 are calculated from binary logistic regression analysis.
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Table 3. Adjusted odds ratio of metabolic syndrome according 1 to HRV result

HRV>74

Metabolic syndrome? 1

74>HRV>38
71(1.52-1.93)

HRV <38
337 (2.44-465)

Values are presented as odds ratio (35% confidence interval).

HRV, heart rate variability.

¥P<0.05 and ®P<0.001 are calculated from binary logistic regression analysis ad-
justed for age, body mass index, smoking, alcohol consumption, and physical activity.
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