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Table 1. Risk groups classification.

Risk group* Hard CHD' Total CHD'
Group 3 >20% >25%

(CHD Risk Equivalent) (CHD Risk Equivalent)
Group 2 10-20% 15-25%
Group 1 <10% <15%

* Approximate equivalency of subcategories of Hard and Total
CHD according to Framingham risk scoring (modified from Wil-
son at al.), "Hard CHD endpoints: myocardial infarction+CHD
death, TTotal CHD endpoints: myocardial infarction+CHD

death+ coronary insufficieny(unstable angina)+angina pectoris.
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Table 2. General characteristics of subjects of risk groups.

Group 1 (n=245) Group 2 (n=67) Group 3 (n=11) P value
Mean age (years) 42.2+8.3 54.1+8.9 59.948.5 <0.001
Smoking {n (%)} Nonsmoker 162 (66.1) 14 (20.9) 2 (18.2) <0.001

Current smoker 83 (33.9) 53 (79.1) 9 (81.8)

BMI (kg/mz) 22.4+1.8 22.3+1.8 22.4+1.7 0.860
FBS (mg/dl) 89.9+8.7 91.9£11.7 99.3£13.3 0.003
WC (cm) 78.2%5.8 79.2£6.6 81.8%£3.9 0.078
Systolic BP (mmHg) 119.8+13.4 126.1£20.3 143.4+17.9 <0.001
Diastolic BP (mmHg) 75.149.6 78.7£14.0 86.7+11.1 <0.001
TC (mg/dl) 186.3+36.3 200.3+33.8 211.1+£32.7 0.003
HDL-C (mg/dl) 49.9+12.1 44.949.2 40.6+4.8 0.001
LDL-C (mg/dl) 110.4+30.6 122.4+37.6 120.3£29.8 0.021
TG (mg/dl) 129.9+111.8 164.91£86.0 261.9+141.8 <0.001
CRP (mg/dl) 0.157+1.165 0.144+0.306 0.470+0.843 0.570
Uric acid (mg/dl) 5.87+1.04 6.17+1.48 6.4910.98 0.049

Data are mean*S.D except smoking is frequency, P value by oneway-ANOVA except smoking by x° test and TG, CRP by
Kruskal-Wallis test. BMI: body mass index, FBS: fasting blood sugar, WC: waist circumference, TC: total cholesterol, HDL-C: high
density lipoprotein cholesterol, LDL-C: low density lipoprotein cholesterol, TG: triglyceride, CRP: C-reactive protein.

Table 3. Heart rate variability of subjects of risk groups.

HRV parameters Group 1 (n=245) Group 2 (n=067) Group 3 (n=11) P value
Mean HRT (bpm) 66.2+9.4 66.1+£8.7 70.9+12.6 0.261
SDNN' (msec) 39.0£14.6 32.2+11.1 25.1+12.1 <0.001
RMSSD (msec) 31.2+18.8 24.5%11.3 16.248.0 0.001
TP (msec’) 1198.0£1012.6 864.4£777.6 537.31713.1 0.008
VLF (msec’) 576.8+562.6 483.2£529.8 274.4+382.8 0.111
LF (msec’) 384.4+£449.7 251.6+£362.9 180.7+279.2 0.024
HF (msec’) 246.0£256.0 152.4£147.5 82.3+75.1 0.003
LF/HF ratio 2539 2.2+1.8 1.8%1.4 0.325

Data are meanzS.D. P value by oneway-ANOVA except TP, VLF, LF, HF, LF/HF ratio by Kruskal-Wallis test. MHR: mean heart
rate, SDNN: standard deviation of NN interval, RMSSD: the square root of mean squared differences of successive NN intervals, TP:
total power, VLF: very low frequency, LF: low frequency, HF: high frequency.
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Table 4. Regression results of Framingham risk factors and CRP as predictors and HRV parameters as dependent variables.

B

Dependent variables . .

MHR (bpm) SDNN (ms) RMSSD (ms) TP (msz) VLF (ms”) LF (msz) HF (ms”) LF/HF ratio
Age (year) —0.521 —0.341 —29.938 —12.797 —11.441 —5.754
Smoking status
Systolic BP (mmHg) 0.142 —0.157 —1.710
TC (mg/dl)
HDL-C (mg/dl) 3.43E-0.2
CRP (mg/dl) 2.043 —1.500 0.653
R’ 0.107 0.159 0.067 0.096 0.054 0.071 0.081 0.038

B: parameter estimate, P value by multiple regression analysis. Only the values of significant (P<<0.001) predictors are present. MHR:

mean heart rate, SDNN: standard deviation of NN interval, RMSSD: the square root of mean squared differences of successive NN

intervals, TP: total power, VLF: very low frequency, LF: low frequency, HF: high frequency, CRP: C-reacive protein.
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ABSTRACTS

The Relationship of Framingham Risk Score
and Heart Rate Variability in Non-obese Males

Seung-Jun Lee, M.D., Young-Sung Suh, M.D., Dae-Hyun
Kim, M.D.

Department of Family Medicine, Keimyung University in College of
Medicine, Deagu, Korea

Background: It has been reported that cardiovascular
factors such as hypertension, smoking, diabetes and
obesity are related to decrease in heart rate variability
(HRV). This study purposed to examinate the association
of HRV with Framingham risk score in non-obese males
and the affecting factors of HRV.

Methods: The study was carried out in 323 males who
visited a health care center from June to August, 2004,
None had previous cardiovascular and cerebral diseases,
diabetes, or obesity (BMI=25 kg/m’). The subjects were
divided into three groups by Framingham risk score and
we compared the means of HRV parameters including
the Mean Heart Rate (MHR), Standard Deviation of NN
interval (SDNN), the Square Root of the Mean Squared
Differences of successive NN intervals (RMSSD), Total

334 |EREEER

Power (IP), Very Low Frequency (VLF), Low Frequency
(LF), High Frequency (HF), and LF/HF ratio in these
three groups.

Results: There were significant differences among the
groups by age. Among HRV parameters, SODNN (P<
0.001), RMSSD (P=0.001), TP (P=0.008), LF (P=0.024), and
HF (P=0.003) are inversely associated with the risk score
group. Multiple regression analysis revealed age, systolic
blood pressure and C-reactive protein as independent
explanatory variables of HRV.

Conclusion: SDNN, RMSSD, TP, LF and HF were
decreased in the higher risk group, we can suggest that
autonomic function is impaired as the cardiovascular risk
increases. (J Korean Acad Fam Med 2008;29:330-335)

Key words: Framingham risk score, HRV, cardiovascular
risk factors
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