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N B W A 3729 WakE Eahey, 1
AWHE 9 RR 9 WES dele A shi
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RIEAL} LA
P = B3t o ST =
Tel: (2-3497-3624, Fax: 02-3463-3736 T OIS wages AeqldA EEE A
E-mail: pomsaeng@lycos.cokr 3518 4 A= power spectral analysis (time and
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Table 1. Modified diagnostic criteria of metabolic syn-
drome*.

Risk factors Defined level

Abdominal obesity Men >90 cm
(Waist circumference)’  Women >80 cm
Triglyceride >150 mg/dl
HDL' cholesterol Men <40 mg/dl
Women <50 mg/dl
Blood pressure >130/8 mmHg
Fasting glucose >110 mg/dl

*>3 of the following, from NCEP-ATP III guideline.
" from Asian-Pacific guideline for abdominal obesity.
* HDL: High density lipoprotein.

Vol. 23, No. 12 1433 |




-Yong Jae Lee, et al: Heart Rate Variability in Metabolic Syndrome -

RMSSD, TP, LF, HF, LE/HF ratio & 73ttt SFH2HE, AT: Y 2HE9] zfole gldlon,

R AAGA, S1e)Ea), %71 D3k, o)) A,

% 9, S dNEFE Aeld o ¥

WAZEE 4U MHASEE 49 40 4w w9 2NsEEe AEET duela o 3
b4 WolE Hlwsty] 98l SPSS for window  FHHGE 2).

version 100 7 248 S IS UlestE ) i imsan vzl Ags4 Ho
AW, AuES Wolol JFe vIAE thAl il

F¥E $28 Yohis] A3l WAEFE 2 )

98 9 PES Aol AL OAE AL WGASET el H AASEE

= 9o AAE F 9, AW, F, ALLA QIES o]} skt ASE elst, SONN

T, FEUSEHE, ALE FHiHE §& 59 2 3924145004 32941082 (ms, P—0.015), RM

=
W42 33, MHR, SDNN, RMSSD, TP, LF, HF,  SSDE 305+14.600A4 233+11.62Z(ms, P=0.006),
LF/HF ratio® £&W452 8td thF 3 ARAS  TPE 1270.0:975.3414 893.2+652.60 2 (ms”, P=

N =N 0028), LFE 3544+4108914 198.3+259.22(ms’,
Fo)5ZL P<0052 3T P=0.008), HFE 273.3+292.10l4 1489+1372&
(ms’, P=0.001) 2k2} FrofahAl Z23tethiE 3.
4 ﬂl’
3. HAISEZ2O|AM AldHE=Z HHo|of Y&k O
1. o7 ojate] E3l Al= olxf

% 1497 71ul 389l AL ZEFY AT A1F AW, 9%, §O, ALPAS, 2220, AL
of FF=ATE F T Abololl AW, A8, FAE, F T FHZEHES AT F ﬂ%k—o—i’; o 7 9E =

Table 2. Characteristics of subjects with or without metabolic syndrome.

Basal paremeters Non-metabolic (N=111) Metabolic (N=38) P-value
Sex [N(%)] Male 50 (45) 20 (52.6) 0.422
Female 61 (55) 18 (474)

Age (years) 40.7+10.1 42.4£9.8 0.384
Smoking [N(%)] Smoker 40 (36) 13 (34) 0.841
Non-smoker 71 (64) 25 (66)

BMI (kg/m’) 24.8+4.2 27.0+3.1 0.004
Waist (cm) 81.4+11.1 87.8£7.6 0.001
Systolic BP (mmHg) 117.1+17.0 132.1+14.0 0.000
Diastolic BP (mmHg) 74.2+10.7 85.0£10.0 0.000
Fasting glucose (mg/dl) 95.4+9.0 106.0+18.1 0.000
Triglyceride (mg/dl) 117.1£61.8 227.6+120 0.000
Total cholesterol(mg/d) 195.8+36.4 202.3£34.1 0.337
HDL cholesterol 55.6£12.5 41.6£9.8 0.000
LDL cholesterol 117.6+32.4 115.5+33.3 0.729

Data are Mean+SD & N (%).
P-value by ¥ test & P value by t-tset.
BMI: Body mass index, BP: Blood pressure, HDL: High density lipoprotein, LDL: Low density lipoprotein.
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Table 3. Heart rate variability of subjects with or with- ~ LE QT U= FE|LHE o] 4ukg Hold
out metabolic syndrome. S wxE= Ao g Uehdtl A4 okl vl

HRV Non-metabolic ~ Metabolic 1, ATl A RMSSD= 552 (ms, P=0.041), LF=

parameters (N=111) (N=33) VAHE 01763 (ms’, P=0.002) pAastPon, nUE g

MHR (bpm)  713:127 748127 0,143 ZHE 1 2 A TPE 2431 (ms', P=002), LFE

SDNN (msec) 392145 3294108 0015 1112 (ms’, P=0.008) #2:3ATHGE 4).

RMSSD (mseC) 30.5+14.6 23.3£11.6  0.006

TP (msec?) 1270.1£975.3  893.2#6526 0.028 inl ES)

LF (msec?) 3B4.4+4108  198.3+259.2  0.008
HF (msec’) 273342921 1489+1372 0.001 -

A EZ2~ A& 1 =
LF/HF ratio 2.142.3 23+30 0742 HrE o7k e Akt A se] 9l Z)T
3 AAE o] Do} Dekker S2&

=
[¢)
Wavt AP Aol A A 917

=

<
Data are Mean+SD, P-value by t-test. AubE2s Ho ul
HRYV: Heart rate variahility, LF: Low frequency, HF: High o =2 - =
frequency, TP: Total power, MHR: Mean heart rate, ) Fdem, Tsuji & LF/HF -ratlo—g
SDNN: Standard deviation of NN interval, RMSSD: the ~ Al9I&F BE 4ubE o] AE7F A8 2o 9
Square Root of the Mean Squared Differences of successive 3 o)
NN intervals.

Table 4. The effects of variables of metabolic syndrome on heart rate variability.

Dependent variables MHR SDNN RMSSD TP HF LF LF/HF
Waist B* -53E-0 0.11 6.9E-02 4.28 -1.98 2.13 5.9E-02
SE' 0.22 0.24 0.25 15.85 4.46 6.29 0.04
pf 0.314 0.648 0.781 0.788 0.658 0.736 0.180
BP B 2.24 -450 -5.52 -241.83 -56.26 -217.63 -0.34
SE 244 2.56 2.68 172.44 4851 68.43 0.47
0.360 0.081 0.041 0.163 0.248 0.002 0478
Glc B -35E-0 50E-04 -5.7E-0 -1.56 -0.76 -1.67 -2.3E-02
SE 0.09 0.09 0.10 6.25 1.76 248 0.01
P 0.968 0.996 0.560 0.804 0.665 0.501 0.186
TG B -56E-0 1.9E-02 1.4E-02 2.58 0.46 2.33 35E-03
SE 0.03 0.03 0.03 194 0.55 0.77 0.00
P 0.838 0.497 0.647 0.185 0.406 0.003 0511
HDL B -0.14 0.24 0.19 24.31 3.77 11.12 -1.5E-02
SE 0.15 0.15 0.16 10.33 291 4.10 0.03
P 0.332 0.116 0.241 0.020 0.197 0.008 0.606

Data are adjusted for sex, age, smoking, BMI, Total cholesterol and LDL-cholesterol.

BP: Normotensive=0, Hypertensive=1.

*B: Parameter estimate, " SE: Standard error, YR Exponential, ¥ P-value by multiple regression analys.

BP: Blood pressure, Glc: Glucose, TG: Triglyceride, HDL: High density lipoprotein, HRV: Heart rate variability,
LF: Low frequency, HF: High frequency, TP: Total power, MHR: Mean heart rate, SDNN: Standard deviation
of NN interval, RMSSD: the Square Root of the Mean Squared Differences of successive NN intervals.
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( Abstract)

Heart Rate Variability in Metabolic Syndrome

Yong Jae Lee, Mun Sung Kim, Bum Taek Kim¥*,
Tae Hwan Kwak, Jae Yong Shim, and Hye Ree Lee

Department of Family Medicine, Young-dong Severance Hospital, Yonsei University
College of Medicine, *Department of Family Medicine, Ajou University College of Medicine

Background: Metabolic syndrome is a cluster of multiple cardiovascular risk factors. There are many suggestions
that decreased Heart Rate Variability (HRV) is associated with cardiovascular disease. The purpose of this
study was to find out the association between metabolic syndrome and HRV and to find out the affecting
factors to HRV.

Methods: The study subjects were people who visited a health promotion or obesity center of a medical college
in Suwon from January to February, 2002. Healthy 149 subjects were divided into two groups of metabolic
vs non-metabolic syndrome. Mean Heart Rate (MHR), Standard Deviation of N-N interval (SDNN), The Square
Root of the Mean Squared Difference of successive NN intervals (RMSSD), Total Power (TP), Low Frequency
(LF), High Frequency (HF), and LF/HF ratio were used as the indices of HRV. T-test was used to compare
the HRV of metabolic and non-metabolic syndrome, and multiple regression analysis was used to find out
the affecting factors to HRV.

Results: HRV indices were significantly lower in metabolic syndrome. The mean+SD of SDNN, RMSSD, TP,
LF, HF of metabolic vs non-metabolic syndrome was 39.2+14.5 vs 32.9+10.8 (ms, P=0.015), 30.5+14.6 vs
23.311.6 (ms, P=0.006), 1270.0£975.3 vs 893.2+652.6 (ms’, P=0.028), 354.4+410.8 vs 198.3+259.2 (ms",
P=0.008), 273.3+292.1 vs 148.9+137.2 (ms?, P=0.001), respectively. RMSSD and LF significantly decreased
in the hypertensive group. Parameter estimate was 5.52 (ms, P=0.041), and 217.63 (ms’, P=0.002), respectively.
TP and LF decreased as HDL cholesterol decreased. Parameter estimate was 24.31 (msQ, P=0.02), 11.12 (msg,
P=0.008), respectively.

Conclusion: The HRV decreased in metabolic syndrome, and BP and HDL-cholesterol significantly affected
HRV. (J Korean Acad Fam Med 2002;23:1432-1439)
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