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An index was developed that estimates cardiovascular health degree with easily available
physiological information such as survey and noninvasive measurement. The survey score was
calculated by utilizing questions related to personal disease history, self-feeling, and management
state. The measurement score was calculated using physiological parameters such as blood
pressure, accelerated plethysmograph(APG), and heart rate variability(HRV), and augmentation
index(Al). In order to evaluate effectiveness of the cardiovascular index and modify weighting
factors used in each item, a clinical trial was done in a general hospital. The cardiovascular index
showed a clear correlation of 0.685 with the doctor's score on the cardiovascular health degree.
The correlation between the self-estimated score and doctor’s score was as low as 0.217. The
large gap between these two scores demonstrated necessity of more objective tools like the
cardiovascular index. The cardiovascular score showed a significant difference between normal
persons and patients suffering hypertension or diabetes. (p=0.000).
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Table 1 Questions employed in cardiovascular survey

Survey questionnaire Category Number of
answers
Do you have heart disease such as angina pectoris or cardiac infarction? Disease history 2
Do you have diabetes? Disease history 2
Do you have hyperlipemia? Disease history 2
Heart disease such as angina pectoris or cardiac infarction among Family disease )
your family? history
Obesity (waist size: male above 35.5 inch, female above 31.5 inch) Management 2
Exercise regularly Management 3
Do you smoke? Management 3
Do you drink alcohol in moderation or do not drink alcohol? Management 3
Do you often have snacks and late night meals? Management 3
Do you like food salty and greasy? Management 3
Heart throb occasionally and pulse is uneven. Symptoms-arrhythmia 3
Sometimes feel heavy heart and heart pain comes Symptoms-heart 3
Is short of breath after moving a little or climbing just one story Symptoms-heart 3
Often wake up in the middle of a sleep due to shortness of breath Symptoms-heart 3
Feel dizzy and have sore neck and shoulder without any reason Symptoms-cerebrovascular 3
Often feel numbness of arm and leg Symptoms-cerebrovascular 3
Feel flushed Symptoms-stress 2
Have headache Symptoms-stress 2
Table 2 Reference for doctor’s score
Item A(100point) B(75point) C(50point) D(25point) E(Opoint)
Blood pressure ~119/79 | 120/80 ~ 139/89 | 140/90 ~ 159/99 | 160/100~or
under treatment
Total cholesterol ~199 200~240 240~
HDL 40~ ~39
Blood glucose ~99 101~125 126~179 180~
or under treatment
BMI ~24.9 25.0~29.9 30.0~
o waist size: . oL angina, myocardiac
Others w1th1]r.1 no rmal men: 36"~ atrial fibrilation infar%tion, h}éart failure,
imit or flutter
women: 34"~ stroke

=
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Table 3 Correlation coefficients between cardiovascular score items (N=362)

Survey |Measurement| Total |Framingham| Doctor’s | Self |Blood pressure| Al | APG
score score score score score | score score score | score
Measurement score 0.326
Total score 0.780 0.846
Framingham score -0.498 -0.557 -0.650
Doctor’s score 0.610 0.515 0.685 -0.613
Self score 0314 0.106 0.247 -0.144 0.217
Blood pressure score | 0.222 0.910 0.727 -0.456 0.422 | 0.088
Al score 0.067 0.427 0.310 -0.201 0.093 | 0.041 0.210
APG score 0.299 0.575 0.550 -0.367 0.369 | 0.091 0.222 0.348
HRYV score 0.369 0.373 0.455 -0.470 0.394 |0.059 0.167 0.144 1 0.318

Table 4 Correlation coefficients between cardiovascular survey items and doctor’s score, Framingham score, and self
score (N=362)

Heart Hyperlipe Family
Item . Diabetes | PSP disease Obesity | Exercise | Smoke | Alcohol Snack
disease mia history

Doctor’s score | 0.250 0.529 0.299 -0.015 0.311 -0.181 0.106 0.137 0.016
Framingham -0.125 -0.462 -0.186 0.072 -0.250 0.154 -0.316 -0.147 -0.072
Self score 0.172 0.170 0.168 0.073 0.073 -0.024 0.109 0.133 0.057
Short of | Short of
Salty and Heart Heart breath breath Sore neck | Numbness Feel

Item greasy . . . and of arm Headache
food throb pain during during shoulder | and leg flushed

climbing | sleeping
Doctor’s score| -0.066 0.072 0.030 0.103 0.075 -0.003 0.102 0.010 -0.099
Framingham 0.048 0.021 0.009 -0.106 -0.071 0.089 -0.026 0.013 0.092
Self score 0.126 0.297 0.253 0.257 0.155 0.242 0.212 0.155 0.104
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Table 5 Comparison of weighting factors on cardiovascular index based on doctor's opinion, correlation analysis, and

multi-regression analysis (N=362)

s Modified based on Based on
Based on doctor’s . . . .
Item opinion (Plan1) correlation analysis multl-r.egressmn
(Plan2) analysis (Plan3)
Blood pressure 30 30 23.4
Measurement APG 7.5 7.5 6.77
Item HRV 7.5 7.5 14.9
Al 5 5 0
Diabetes 10 12.5 22.5
Obesity 3.75 7.5 3.65
Heart disease 10 7.5 13.9
Hyperlipemia 5 7.5 5.63
Alcohol 2.5 2.5 0
Heart throb 1.25 2.5 2.83
Short of breath during climbing 1.25 2.5 0
Short of breath during sleeping 1.25 2.5 0
survey Smoke 25 25 5
Numbness of arm and leg 1.25 2.5 1.33
Family disease history 3.75 0 0
Exercise 2.5 0 0
Snack 1.25 0 0
Salty and greasy food 1.25 0 0
Heart pain 1.25 0 0
Sore neck and shoulder 1.25 0 0
Total 100 100 100
Correlation Coefficient, R 0.655 0.685 0.733
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