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ABSTRACT

Objectives: The cardio-ankle vascular index (CAVI) and ankle-brachial index (ABI) are non-invasive methods to evaluate
cardiovascular disease and arteriosclerosis. This study investigated the relationship between CAVI, ABI, and factors related to
arteriosclerosis.

Methods: This study included 535 healthy adults who underwent health examinations in 2019. We analyzed the correlation
between CAVI, ABI and clinical variables. Multiple regression analysis was performed on the independent clinical variables
associated with CAVI and ABI.

Results: The correlation analysis of CAVI showed that body mass index (BMI) and HDL-cholesterol (HDL-C) had a
negative correlation, and the other variables had a significant positive correlation. The correlation analysis with ABI on the
right side showed that age, diastolic blood pressure (DBP), gender, and LDL-cholesterol (LDL-C) had a significant positive
correlation, while HDL-C had a significant negative correlation. There was no statistical significance on the left. In the multiple
regression analysis, DBP, age. BMI, gender, and HDL-C were proved to be independent factors in CAVI (right) (R?=0.365):
DBP, age. gender, BMI, fasting blood sugar, and total cholesterol in CAVI (left) (R?=0.357): and age. gender, DBP, and systolic
blood pressure in ABI (right) (R?=0.133). There were no statistically significant factors in ABI (left). It could be inferred
that smoking and drinking are determinants that play an important role in CAVL

Conclusion: CAVI showed a high correlation with gender, age. and blood pressure. A significant correlation between CAVI
and serum lipid values could be observed, but this showed a low correlation coefficient. ABI showed a high correlation with age
and DBP. These results support the use of CAVI and ABI as primary diagnostic devices in medical treatment.
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Table 1. Basic Characteristics of the Study Subjects

Variables All (N=535) Male (N =345) Female (N=190) p-value
Age (years) 44+9.5 43.6%9.7 44.749.3 0.25
BMI (kg/m?) 24.24+3.41 24.8+3.07 23.2243.75 <0.001
SBP (mmHg) 121.612.6 123.9+11.6 117.4+13.3 <0.001
DBP (mmHg) 79.549.6 81.549.1 75.949.5 <0.001
FBS (mg/dL) 100.4+19.4 102.1+18.8 97.5+20.3 0.01
TC (mg/dL) 209.9+39.2 209.8+37.7 209.4+42.1 0.96
TG (mg/dL) 129.1496.9 146.6+111.2 97.3+50.1 <0.001

HDL-C (mg/dL) 51.5+11.7 48.1+10.4 57.7+11.5 <0.001
LDL-C (mg/dL) 132.4436.7 132.2+36.9 132.9+36.6 0.83

CAVI(R) 6.57+0.97 6.77+0.91 6.2+0.96 <0.001

CAVI(L) 6.5741.11 6.86%0.92 6.06+1.24 <0.001

ABI(R) 1.092+0.078 1.102+0.075 1.073£0.079 <0.001

ABI(L) 1.296+4.453 1.4135.548 1.084+0.08 0.42

The data are presented as means+standard deviations.

pvalues are calculated by independent ¢-test between the male and female.
BMI : body mass index, SBP : systolic blood pressure, DBP
triglyceride, HDL-C : high density lipoprotein cholesterol, LDL-C

blood sugar, CAVI : cardio-ankle vascular index, ABI
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Table 2. The Correlation between CAVI and Clinical Variables

, CAVI (R) CAVI (L)
Variables ¥ ;

r p-value r p-value

Age (years) 0.345** <0.001 0.335™* <0.001
BMI (kg/m?) -0.106* 0.01 -0.065 0.13
SBP (mmHg) 0.264** <0.001 0.275** <0.001
DBP (mmHg) 0.424** <0.001 0.42** <0.001
FBS (mg/dL) 0.14** 0.001 0.196™* <0.001
TC (mg/dL) 0.115** 0.01 0.182%* <0.001
TG (mg/dL) 0.148** 0.001 0.164** <0.001
HDL-C (mg/dL) -0.146** 0.001 -0.137** 0.001
LDL-C (mg/dL) 0.089* 0.04 0.149** 0.001

#p<0.05, **p<0.01

Fpearson’s correlation coefficient

BMI : body mass index, SBP : systolic blood pressure, DBP : diastolic blood pressure, TC : total cholesterol, TG :
triglyceride, HDL-C : high density lipoprotein cholesterol, LDL-C : low density lipoprotein cholesterol, FBS : fasting
blood sugar, CAVI : cardio-ankle vascular index, R : right, L : left

Table 3. The Correlation between CAVI and Clinical Variables according to Sex
CAVI (R) CAVI (L)

Variables Male Female Male Female

I'* p# I'* p# I'* p# I'* p#

Age (years) 0.34** <0.001 0.44* <0.001  0.352** <0.001 0.421** <0.001
BMI (kg/m?) -0.17** 0.001 -0.19%* 0.01 -0.194** <0.001 -0.111 0.13
SBP (mmHg) 0.15** 0.004 0.29** <0.001 0.105 0.05 0.333** <0.001
DBP (mmHg) 0.36™* <0.001 0.417* <0.001  0.327** <0.001 0.408** <0.001
FBS (mg/dL) 0.07 0.17 0.18* 0.02 0.129* 0.02 0.22%* 0.002
TC (mg/dL) 0.12* 0.02 0.12 0.11 0.189** <0.001 0.204** 0.01
TG (mg/dL) 0.1 0.08 0.07 0.32 0.073 0.18 0.173* 0.02

HDL-C (mg/dL) -0.07 0.22 -0.00 0.96 -0.015 0.78 -0.01 0.89

LDL-C (mg/dL) 0.08 0.12 0.12 0.11 0.151** 0.01 0.183* 0.01

Fpearson’s correlation coefficient

¥p-value *p<0.05 **p<0.01

BMI : body mass index, SBP : systolic blood pressure, DBP : diastolic blood pressure, TC : total cholesterol, TG :

triglyceride, HDL-C : high density lipoprotein cholesterol, LDL-C : low density lipoprotein cholesterol, FBS : fasting
blood sugar, CAVI : cardio-ankle vascular index, R : right, L : left
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BT, ABI(L)E EAA Aol JehtA] ok Table 4. The Correlation between ABI and Clinical
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Ao w2 ARAAES Be P oA Variables ﬁBI (R) *ABI (L)
ABI(R)9] A% 9%, 01%71 F3ke] o A I pvalue r  p-value
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AT

48 AUHI, ABILE oA A5 amely g e 88 GRS IR O
el A= EW‘“} T A A SBP (mmHg) 004 036 -0.006 0.8
SAA 297} A3l Table 5). DBP (mmHg) 0.197 <0.001%* -0.027  0.54

FBS (mg/dL) 0013 077 -0018 067

TC (mg/dL) 0.073  0.09  0.004 093
TG (mg/dL)  0.048 026 -0.003 0.94
HDL-C (mg/dL) -0.102 0.019* -0.025 0.57
LDL-C (mg/dl) 0.085 0.049* 0.014 0.75
#p<0.05 **p<0.01
‘Fpearson’s correlation coefficient
BMI : body mass index, SBP : systolic blood pressure,
DBP : diastolic blood pressure, TC : total cholesterol,
TG : triglyceride, HDL-C : high density lipoprotein cholesterol,
LDL-C : low density lipoprotein cholesterol, FBS : fasting
blood sugar, ABI : ankle brachial index, R : right, L : left

Table 5. The Correlation between ABI and Clinical Variables according to Sex

ABI (R) ABI (L)
Variables Male Female Male Female
r‘* p# r‘* p# r‘* p# r‘* p#
Age (years) 0.302%*  <0.001 0.21%* 0.004 -0.061 0.26 0.319**  <0.001
BMI (kg/m?) 0.048 0.37 -0.01 0.89 0.029 0.59 -0.072 0.32
SBP (mmHg) -0.035 0.51 0.044 0.55 -0.02 0.72 -0.07 0.33
DBP (mmHg) 0.164** 0.002 0.146* 0.05 -0.048 0.38 0.015 0.83
FBS (mg/dL) -0.009 0.87 -0.004 0.96 -0.029 0.60 -0.01 0.89
TC (mg/dL) 0.071 0.19 0.08 0.27 0.004 0.94 0.125 0.09
TG (mg/dL) 0.02 0.71 -0.047 0.52 -0.013 0.82 -0.077 0.29
HDL-C (mg/dL) -0.055 0.31 -0.009 0.9 -0.017 0.76 0.107 0.14
LDL-C (mg/dL) 0.077 0.15 0.107 0.14 0.017 0.76 0.131 0.07
Fpearson’s correlation coefficient
¥p-value *p<0.05 **p<0.01
BMI : body mass index, SBP : systolic blood pressure, DBP : diastolic blood pressure, TC : total cholesterol, TG
triglyceride, HDL-C : high density lipoprotein cholesterol, LDL-C : low density lipoprotein cholesterol, FBS : fasting
blood sugar, ABI : ankle brachial index. R : right, L : left
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Table 6. Independent Clinical Variables Associated
with CAVI (R) by Multiple Regression Analysis
Variables B"  SE* t-value p-value
DBP (mmHg) 0039 0.039 9.854 <0.001
Age (years) 0.027 0.004 7.406 <0.001
BMI -0.087 0.011 -7.971 <0.001
Gender 0443 0.079 -5.616 <0.001
HDL-C (mg/dL) -0.008 0.003 -2.533 0.012
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Table 8. Independent Clinical Variables Associated
with ABl (R) by Multiple Regression Analysis

Variables B’ SE* t-value p-value

Age (years)  0.002 0.000 5061  <0.001

Gender 0027 0.007 -3.881 <0.001
DBP (mmHg) 0.003 0001 4812 <0.001
SBP (mmHg) -0.002 0.000 -4.312 <0.001

Adjusted R?=0.133, F=21.447(p<0.001)

Adjusted R*=0.357, F=60.293 (p<0.001)

Fregression coefficient

¥standard error

BMI : body mass index, DBP : diastolic blood pressure,
HDL-C : high density lipoprotein cholesterol, CAVI :
cardio-ankle vascular index, R @ right

Table 7. Independent Clinical Variables Associated
with CAVI (L) by Multiple Regression Analysis

Variables g SE"  t-value p-value

DBP (mmHg) 0037 0005 8132 <0.001
Age (years)  0.029 0.004 6.843 <0.001
Gender 0733 0.085 -8.623 <0.001
BMI -0.083 0.012 -6.878 <0.001
FBS (mg/dL) 0.005 0002 2719  0.03
TC (mg/dL) 0.002 0.001 2021  0.04

Adjusted R*=0.365, F=52.189 (p<0.001)

Fregression coefficient

¥standard error

BMI : body mass index, DBP : diastolic blood pressure,
TC  total cholesterol, FBS : fasting blood sugar, CAVI
. cardio-ankle vascular index, L : left
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Fregression coefficient

¥standard error

SBP : systolic blood pressure, DBP : diastolic blood
pressure, ABI : ankle brachial index, R : right, L @ left
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Table 9. CAVI, ABI according to Smoking and Alcohol
Group A (N=131) Group B (N=24) Group C (N=240) Group D (N=140) p-value"

CAVI (R) 6.72+0.88 6.65+0.93 6.7+0.97 6.1720.94 €0.001**
CAVI (L) 6.82+0.98 6.69+1.18 6.66+1.14 6.17+1.09 €0.001**
ABI (R) 1.09+0.08 1.08+0.06 1.11£0.08 1.07+0.08 €0.001**
ABI (L) 1.11£0.08 1.03£0.24 1.12£0.08 1.81£8.7 0.47

The data are presented as means+standard deviations.

tp-values are obtained by ANOVA test.

#p<0.05 **p<0.01

CAVI : cardio-ankle vascular index, ABI : ankle brachial index, R : right, L : left

Group A : group smoking and drinking, Group B : group drinking only, Group C : group smoking only, Group D :
group not smoking and drinking

Table 10. The Correlation between CAVI, ABI and Smoking, Alcohol

CAVI (R) CAVI (L) ABI (R) ABI (L)
r p-value r p-value r p-value r p-value
Smoking -0.062 0.15 -0.099* 0.02 -0.07 0.11 -0.029 0.51
Alcohol 0.000 1.00 -0.028 0.51 0.1* 0.02 -0.063 0.14

#p<0.05 **p<0.01
Fpearson’s correlation coefficient
CAVI : cardio-ankle vascular index, ABI : ankle brachial index, R : right, L : left
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