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Characteristics of Heart Rate Variability Among Adults with Metabolic Syndrome
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| ABSTRACT I

O bjectives : The authors tried to investigate the characteristics of Heart Rate Variability(HRV) among the

subjects with metabolic syndrome for testing the possibility of clinical application of HRV in evaluating
metabolic syndrome.

Methods : We examined the difference of the means of HRV between 122 subjects of metabolic syndrome
and 1057 healthy controls using T—test, and the change of means in HRV according to increasing risk factors
of metabolic syndrome. Using multiple regression analysis, we examined the association of HRV with the risk
factors of metabolic syndrome.

Results : The HRV indices including SDNN(Standard Deviation of all normal NN intervals), RMSSD (the square
Root of the Mean Squared Differences of successive all normal NN interval), TP(Total Power), LF(Low Freuen-
cy), and HF(High Frequency) were significantly lower in the metabolic syndrome group than in the normal
control group, and the means of all HRV indices except LF/HF were decreased consistently according to
increasing risk factors of metabolic syndrome. The fasting glucose, triglyceride, and waist circumference were
dependent factors that contributed significantly to the change of HRV.

Conclusion : These findings suggest metabolic syndrome adversely affects cardiac autonomic system and
HRV could be a useful method for evaluating metabolic syndrome.

KEY WORDS : Metabolic syndrome - HRV(Heart rate variability) - Autonomic system.
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Table 1. Diagnostic criteria for metabolic syndrome
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Risk factors

Any =3 risk factors

Men : =90cm
Women :
>150mg/dl

Men : <40mg/dI

Waist circumference

Triglyceride
HDL cholesterol

=>80cm

Or drug treatment for elevated levels
Or drug treatment for elevated levels

Women : <50mg/dI

Blood pressure

Fasting plasma glucose >100mg/dl

Systolic BP : =130
Diastolic BP : =85

Or drug treatment for elevated levels

Or drug treatment for D.M.

From NCEP ATP lll(National Cholesterol Education Adult Treatment Panel Ill) and ethnicity-specific values for

waist circumference. HDL : high density lipoprotein
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Table 2. Comparison between subjects with metabolic syndrome and normal control

Variable Normal control Metabolic syndrome p-value
N 1057 122

Age 472+ 47 475+ 4.6 0.468
Sex(Men %) 84.2% 85.5% 0.390
Current smoker (%) 42.7% 45.5% 0.289
Alcohol drinker (=1 weekly) (%) 68.3% 66.7% 0.366
Current coffee user (%) 80.0% 80.4% 0.550
*No exercise (<1 weekly) (%) 30.3% 31.9% 0.402
BMI (kg/m2) 23.0+ 25 258+ 2.9 <0.001
Waist circumference 78.6*- 6.2 90.7+ 6.1 <0.001
Systolic BP 115.1+10.8 131.8+ 14.1 <0.001
Diastolic BP 722+ 83 86.5+ 10.6 <0.001
Fasting glucose 85.7+ 7.7 115.6+ 39.9 <0.001
Total cholesterol (mg/d) 194.8+34.1 210.1+ 34.7 <0.001
Triglyceride (mg/d) 90.4£31.3 238.0+114.0 <0.001
HDL 53.5+ 9.2 40.1+ 8.7 <0.001
LDL 122.0+31.3 121.4+ 33.1 0.907

Data are Mean£SD, p value by T-test and Chi-Square test. * :

No Exercise means that the frequency of 30

minute exercise is below once a week. BMI : Body Mass Index, HDL : High Density Lipoprotein, LDL : Low Density

Lipoprotein

Table 3. Difference of heart rate variability between normal control group and metabolic syndrome group

HRV parameter Controls(n=1057) Metabolic syndrome (n=122) t p

MHR 69.1 = 9.9 73.1 £ 111 —4.162 <0.001
SDNN (ms) 359 + 13.2 30.7 = 10.6 4.149 <0.001
RMSSD (ms) 27.0 £ 141 218 £ 11.2 4.682 <0.001
P 1067.9 +£937.0 770.3 £521.4 5.324 <0.001
LF 308.2 +407.2 218.7 *£212.7 2.368 0.018
HF 198.0 £242.0 135.6 +139.4 4.216 <0.001
LF/HF ratio 243+ 270 235+ 2.93 0.312 0.755

Data are Mean£SD, p value by independent T-test. HRV : Heart rate variability, MHR : Mean Heart Rate, SDNN :
Standard Deviation of all normal NN interval, RMSSD : the square Root of the Mean Squared Differences of suc-
cessive all normal NN interval, TP : Total Power, LF : Low Frequency power, HF : High Frequency power
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Table 4. The effects of risk factors of metabolic syndrome on hear rate variability

Dependent variables SDNN RMSSD i LF HF LF/HF
wcC —0.296*** —0.194** —0.228** —0.090 -0.131 —0.049
Systolic BP —0.130 —-0.077 —0.116 —0.045 0.001 —0.037
Diastolic BP —0.176* —0.076 —0.196** —0.116 —0.064 —0.031
Fasting Glucose —0.284*** —0.205** —0.215** —0.142* —0.151* —0.076
G —0.287** —0.183* —0.230** —0.137x —0.093 —0.069
HDL 0.154 0.087 0.141* 0.125 0.038 0.019

Data are coefficient of correlation. * :
ride, HDL : High Density Lipoprotein
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Table 5. Means of HRV indices by different clustering of metabolic syndrome components

HP and high TG

High fasting Glucose
and high TG

HP and High fasting
glucose

High fasting glucose High TG

Hypertension

No risk factors

Variables

45

58

48

181

253

196

1057

+ 11.3

28.7

+ 12.2

32.6

+ 115

31.2

13.4

33.7

+ 12.6

33.7

+ 119

32.6

+ 13.2

35.9

SDNN

+ 107

19.6

+ 12.2

23.7

+ 10.0

20.7

13.9

24.9

+ 124

23.9

+ 10.7

22.4

+ 141

27.0

RMSSD

676.0 £532.5

895.5 £793.5

806.0 =732.5

+1029.5

1020.8

+853.8

959.5

+937.0 864.6 £777.3

1067.9

™

200.9 £197.3

2445 *£255.2

244.8 *£489.5

+ 384.1

297.2

+429.3

277.6

+289.8

243.6

+407.2

308.2

LF

104.4 +£119.1

149.2 +153.3

119.8 £110.1

+ 1771

166.0

+148.8

150.9

+142.3

134.2

+242.0

198.0

HF

1.93

267+ 3.95 2.62+

7.73

4.03+

4.41

243+ 270 3.01+ 4.16 2.83+ 4.03 2.85+

LF/HF

: triglyceride, HP : hypertension

Data are Mean=SD, N : numbers of sample, TG
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