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Introduction

Coronary heart disease (CHD) has been 
identified as one of the major causes of death and 
disability worldwide, and its incidence has seen a 
steady increase in developed countries1). Risk factors 
for atherosclerosis include hypertension, dyslipidemia, 
diabetes mellitus (DM), chronic kidney disease 
(CKD), cigarette smoking, age, and male sex2-5).

There are several exceptional models for cardiac 
risk prediction using atherosclerotic risk factors. In the 
USA, the Framingham risk score was developed to 
assess the relative importance of CHD risk factors and 
quantify the absolute level of CHD risk for 
individuals6). This CHD score using age, low-density 
lipoprotein cholesterol (LDL-C), high-density 
lipoprotein cholesterol (HDL-C), blood pressure (BP), 
DM, and smoking is known to estimate the risk for 

Aim: In this study, we aim to analyze the correlation between brachial-ankle pulse wave velocity (baPWV) and 
Suita score or Framingham risk score and obtain the cutoff value of baPWV by sex and age for cardiovascular risk, 
as assessed by these scores in the large Japanese annual health checkup data.

Methods: In total, 25,602 participants (14,539 men and 11,063 women), who had their annual health 
checkups, were included in this study. Cutoff values of baPWV for the moderate- and high-risk groups stratified 
by sex and age were obtained using a receiver operating characteristic (ROC) curve analysis.

Results: As per our findings, the Suita score demonstrated better correlations with baPWV than the 
Framingham risk score in both sexes (men, Suita score R2=0.41 and Framingham risk score R2=0.37; women, 
Suita score R2=0.54 and Framingham risk score R2=0.33). The ROC curve analysis demonstrated the cutoff 
values of baPWV for moderate- and high-risk groups estimated using the Suita score, and they are as follows: in 
men, the baPWV cutoff values were 1,350 cm/s in the 40s, 1,430 cm/s in the 50s, 1,520 cm/s in the 60s, and 
1,880 cm/s in the 70s. In women, the baPWV cutoff values were 1,350 cm/s in the 40s, 1,430 cm/s in the 50s, 
1,570 cm/s in the 60s, and 1,800 cm/s in the 70s.

Conclusions: We demonstrated that baPWV significantly correlated with the Suita score or Framingham risk 
score in both men and women, with the former presenting a stronger correlation than the latter. We propose the 
cutoff values of baPWV for moderate- and high-risk groups estimated using the Suita score.
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score. Moreover, to extend the clinical usefulness of 
baPWV, we need to obtain an appropriate cutoff value 
of baPWV for CHD risk stratified by sex and age to 
manage the general population.

Aim

In this study, we aimed to analyze the correlation 
between baPWV and Suita score or Framingham risk 
score and obtain the cutoff value of baPWV stratified 
by sex and age as a marker of cardiovascular risk, 
which is estimated using the Suita score or 
Framingham risk score in the large Japanese annual 
health checkup data.

Methods

Study Population
This cross-sectional study has analyzed the data 

of participants who have undergone regular health 
checkups at the JA Kagoshima Kouseiren Medical 
Health Care Center between April 2005 and March 
2019. Fig. 1 shows a flowchart of the selection process 
for the survey participants. Only the results of the first 
visit were used to avoid double counting if the 
participants had undergone multiple examinations 
during the study period. The 28,639 individuals 
whose baPWV was measured were then recruited, and 
participants with an ankle brachial index (ABI) of ＜
0.9 (n=118) and atrial fibrillation (n=103) were 
excluded because baPWV cannot be accurately 

CHD over a period of 10 years based on the 
Framingham experience in individuals aged 30–74 
years7). Meanwhile, in Japan, the Suita score is used to 
predict the 10-year risk for the development of CHD 
in Japanese participants aged 35–79 years, and it is 
calculated based on age, sex, LDL-C, HDL-C, DM, 
BP, smoking habits, and the estimated glomerular 
filtration rate (eGFR)5). The Suita score, including 
CKD as a coronary risk factor, was found to be more 
accurate in terms of predicting CHD than the original 
Framingham risk scores in the Japanese population5).

As an index of arterial stiffness, a simple, 
noninvasive, automatic method of measuring brachial-
ankle pulse wave velocity (baPWV) has been 
developed and used in clinical practice and large 
cohort studies8-12). The baPWV showed prognostic 
predictability independent of conventional 
atherosclerotic risk factors, and a meta-analysis of 
baPWV using prospective cohort studies demonstrated 
that baPWV could be used as an independent marker 
to predict the risk of cardiovascular disease (CVD) in 
subjects who have no preexisting CVD11). Yamashina 
et al. have analyzed the baPWV and Framingham risk 
score in 10,828 subjects who had their annual health 
checkup examinations, and a baPWV ＞1,400 cm/s 
was found to be an independent variable for the risk 
stratification for high or moderate risk determined 
using the Framingham risk score8). However, there is 
yet no study that has analyzed the association between 
baPWV and Suita score and compared the impact of 
baPWV between the Framingham risk score and Suita 

Participants with baPWV measurement
underwent general health checkups

from April, 200 to March, 2019
(N=28,639)

Excluded
ABI <0.9    (N=118)
Atrial fibrillation  (N=103)

Excluded
Age<35 and ≥80 years     (N=1,337)
Triglycerides ≥400mg/dL (N=495)
Ischemic heart disease   (N=434)
Stroke        (N=508)
Missing data    (N=42)

Subjects with baPWV measurement
(N=28,418)

Participants aged 35-79 years with baPWV
Suita score

(N=25,602)

Participants aged 35-74 years with baPWV 
for the Framingham risk score

(N=24,844)

Excluded
Participants aged 75-79 years    (N=758)

Fig. 1. Flow diagram for the selection of participants
baPWV, brachial-ankle pulse wave velocity; ABI, ankle brachial pressure index
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to the equation baPWV=(D1−D2)/T1, where D1 is 
the distance from the aortic root to the right ankle 
and D2 is the distance from the heart to the right 
upper arm. These distances were calculated 
automatically based on the individual’s height. T1 
refers to the time from the onset of the rise in the 
pulse volume record of the right upper arm to the 
onset of the rise in the pulse volume record of the 
right ankle. The BP of the extremity was measured 
automatically using the Colin waveform analyzer 
when baPWV was measured, and ABI was 
subsequently measured.

We used the Suita score in Japan and the 
Framingham risk score in the USA in this study. The 
Suita score is a risk score used to predict the 10-year 
risk for the development of CHD in Japanese 
participants aged 35–79 years, and it is calculated 
based on age, sex, LDL-C, HDL-C, DM, BP, smoking 
habits, and eGFR5). Since a Suita score ≥ 41 was 
considered as a moderate-risk factor for CHD and a 
Suita score ≥ 56 was associated with a high-risk factor 
for CHD, we defined participants with a high or 
moderate risk for CHD as having a Suita score of ≥ 
41. The Framingham risk score population study was 
developed to calculate a score predictive of the 10-year 
risk of CHD among Americans aged 30–74 years 
without CHD or stroke7). The Framingham risk 
scores were calculated based on age, sex, LDL-C, 
HDL-C, BP, DM, and smoking status. To estimate 
the CHD risk of individuals, the Framingham risk 
score7) was calculated, and the study participants were 
thereafter categorized into low- (10-year risk, ＜10%), 
intermediate- (10-year risk, 10%–20%), and high-risk 
(10-year risk, ≥ 20%) groups7, 17).

Statistical Analysis
Continuous variables are presented as the mean 

value±standard deviation because the data were 
normally distributed. Categorical variables are 
expressed as the number of participants and 
percentages. We have analyzed men and women 
separately. Further, we analyzed the associations 
between baPWV and Suita score or Framingham risk 
score using nonlinear regression models implemented 
in the statistical program R version 3.6.0 (R 
Foundation for Statistical Computing, Vienna, 
Australia). A receiver operating characteristic (ROC) 
curve analysis was performed to estimate the baPWV 
cutoff value for predicting the moderate and high risk 
of CHD. The value with the highest sum of sensitivity 
and specificity was identified as the cutoff value. 
Furthermore, we stratified the analyses by age group 
in both men and women. Statistical analysis except for 
nonlinear regression analysis was performed using 

measured in these participants. Moreover, participants 
aged ＜35 years and ≥ 80 years were excluded, as the 
Suita score could not be calculated in these 
participants. LDL-C cannot be calculated using the 
Friedewald equation in individuals with triglycerides 
(TG) ≥ 400 mg/dL; thus, these individuals were also 
excluded from the analysis. Moreover, individuals with 
ischemic heart disease (n=434) or stroke (n=508) 
were excluded. Finally, participants aged 35–79 years 
with baPWV measurement (n=25,602) were analyzed 
for the Suita score. Subsequently, for the Framingham 
risk score, participants aged 75–79 years were 
excluded, and those aged 35–74 years (n=24,844) 
were analyzed.

This present study conformed to the Declaration 
of Helsinki and was approved by the Institutional 
Ethics Committees of the Graduate School of Medical 
and Dental Sciences, Kagoshima University, and JA 
Kagoshima Kouseiren Hospital. We obtained 
informed consent for the use of their health checkup 
data via an opt-out option.

Data Collection
B P  w a s  m e a s u r e d  u s i n g  a  m e r c u r y 

sphygmomanometer after the participant sat at rest for 
5 min. Blood samples were collected following 
overnight fasting. Biochemical parameters, such as 
LDL-C, HDL-C, TG, and FBS, were measured using 
standard methods. The eGFR was determined 
according to the new Japanese coefficient for the 
modified isotope dilution mass spectrometry-traceable 
Modification of Diet in the Renal Disease study 
equation13) as follows:

men: eGFR=194×SCr－1.094×age－0.287

women: eGFR=194×SCr－1.094×age－0.287×0.739
Data with regard to medical history of 

hypertension, DM, dyslipidemia, medication, 
cigarette smoking, and concomitant diseases were 
obtained using self-administered questionnaires. Body 
mass index (BMI) was calculated for each individual 
using body weight (kg) and height (m), and a BMI ≥ 
25 kg/m2 was considered to indicate obesity. 
Cardiovascular risk factors were defined as follows: 
hypertension, defined as a systolic BP (SBP) ≥ 140 
mmHg and/or diastolic BP (DBP) ≥ 90 mmHg or 
current use of antihypertensive medications 14); 
dyslipidemia, defined as an LDL-C ≥ 140 mg/dL, 
HDL-C ＜40 mg/dL, TG ≥ 150 mg/dL, or use of 
lipid-lowering agents15); and DM, defined as an FBS 
＞126 mg/dL or treatment with oral hypoglycemic 
agents or insulin16).

The baPWV was measured as previously 
reported8, 9) and automatically calculated using a Colin 
waveform analyzer (Colin, Komaki, Japan) according 
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group. The mean baPWV was 1,327.0±195.8 in the 
low-risk group, 1,612.4±296.2 in the moderate-risk 
group, and 1,892.2±358.9 in the high-risk group.

We have subsequently examined the data by 
gender. Table 2 shows the clinical background in each 
risk group estimated using the Suita score according to 
sex. For men, the Suita score was 32.3±5.7 in the 
low-risk group (n=6,214), 47.5±4.1 in the moderate-
risk group (n=6,707), and 59.6±3.6 in the high-risk 
group (n=1,618). The mean baPWV in men was 
1,328.9±170.5 cm/s in the low-risk group, 1,569.4±
279.4 cm/s in the moderate-risk group, and 1,884.8±
361.4 cm/s in the high-risk group. For women, the 
Suita score was 27.6±8.6 in the low-risk group 
(n=8,037), 46.1±3.8 in the moderate-risk group 
(n=2,911), and 57.9±2.2 in the high-risk group 
(n=115). The mean baPWV in women was 1,325.5±
213.3 cm/s in the low-risk group, 1,711.3±309.8 cm/
s in the moderate-risk group, and 1,995.0±304.5 cm/
s in the high-risk group. Other clinical characteristics, 
such as LDL-C, TG, HDL-C, FBS, SBP, DBP, 
smoking, and eGFR stratified by sex, are presented in 
Table 2.

Relationship Between baPWV and Suita Score
As shown in Fig. 2, the correlation between 

baPWV and the Suita score (Figs.2A and B) and the 
ROC curve between baPWV and the Suita score 
demonstrate a more-than-moderate risk stratification 

JMP Pro version 15 (SAS Institute Inc., Cary, NC, 
USA). A p-value ＜0.05 was considered to be 
statistically significant.

Results

Clinical Characteristics of Men and Women 
Participants

The clinical features of the participants according 
to sex are summarized in Table 1. In total, 25,602 
individuals (14,539 men and 11,063 women) without 
atherosclerotic CVD were included in this analysis. 
The mean age was 54.2±11.1 years for men and 
55.5±10.8 years for women, and the mean baPWV 
was 1,501.7±306.9 cm/s for men and 1,434.0±
302.2 cm/s for women. As for the other clinical 
characteristics, data on BMI, LDL-C, TG, HDL-C, 
FBS, SBP, DBP, hypertension, dyslipidemia, obesity, 
smoking, and eGFR in men and women are 
summarized in Table 1.

Clinical Characteristics in Each Risk Category 
Estimated Using the Suita Score

Overall, the number of participants in the low-
risk group based on the Suita score was 14,251; that 
in the moderate-risk group was 9,618; and that in the 
high-risk group was 1,733. The mean Suita score was 
29.7±7.8 in the low-risk group, 47.0±4.1 in the 
moderate-risk group, and 59.5±3.6 in the high-risk 

Table 1. Clinical characteristics of men and women

Men
n=14,539

Women
n=11,063

Age (years) 54.2±11.1 55.5±10.8
BMI (kg/m2) 23.8±3.1 22.7±3.5
LDL-C (mg/dL) 126.2±31.3 132.1±31.6
HDL-C (mg/dL) 56.6±14.3 65.0±14.6
TG (mg/dL) 124.6±68.9 90.4±48.2
FBS (mg/dL) 107.1±22.3 100.1±16.8
SBP (mmHg) 123.4±16.9 117.9±17.9
DBP (mmHg) 78.0±11.2 72.7±10.9
Hypertension, n (%) 4,931 (33.9) 2,754 (24.9)
Dyslipidemia, n (%) 7,774 (53.5) 5,376 (48.6)
Diabetes mellitus, n (%) 1,681 (11.6) 557 (5.0)
Obesity, n (%) 4,575 (31.5) 2,411 (21.8)
Current smoker, n (%) 4,951 (34.1) 529 (4.8)
eGFR (mL/min/1.73m2) 78.2±14.8 79.9±15.0
baPWV (cm/s) 1,501.7±306.9 1,434.0±302.2

Values are presented as mean±standard deviation or frequency (percentage).
BMI, body mass index; LDL-C, low-density lipoprotein cholesterol; TG, triglycerides; HDL-C, high-density 
lipoprotein cholesterol; FBS, fasting blood sugar; SBP, systolic blood pressure; DBP, diastolic blood pressure; eGFR, 
estimated glomerular filtration rate; and baPWV, brachial-ankle pulse wave velocity.
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Table 2. Clinical characteristics of the participants in each risk group as estimated using the Suita score

Men (n=14,539) Women (n=11,063)

Low risk
n=6,214

Moderate risk
n=6,707

High risk
n=1,618

Low risk
n=8,037

Moderate risk
n=2,911

High risk
n=115

Age (years) 46.0±7.9 58.6±8.4 68.0±6.4 51.6±9.4 65.7±6.5 70.4±5.1
LDL-C (mg/dL) 119.3±29.9 129.8±31.4 137.1±30.7 126.1±29.4 147.4±31.4 164.0±30.4
HDL-C (mg/dL) 57.6±14.3 56.5±14.2 53.1±13.9 66.3±14.6 61.9±14.0 53.7±13.4
TG (mg/dL) 123.8±71.1 125.9±68.4 122.6±61.8 84.6±45.4 104.9±51.5 126.9±58.7
FBS (mg/dL) 101.0±13.9 109.8±24.3 119.9±30.6 97.7±13.2 106.0±22.0 123.7±30.2
SBP (mmHg) 114.7±12.6 127.4±15.9 140.7±15.6 112.2±15.0 132.5±15.5 149.6±15.6
DBP (mmHg) 74.1±9.8 80.7±11.3 81.4±11.0 70.7±10.3 77.9±10.7 80.9±12.3
Current smoker, n (%) 2,282 (36.7) 2,204 (32.9) 465 (28.7) 421 (5.2) 104 (3.6) 4 (3.5)
eGFR (mL/min/1.73m2) 82.5±13.4 76.3±14.3 69.3±16.0 82.3±14.4 73.9±14.4 65.7±19.0
baPWV (cm/s) 1,328.9±170.5 1,569.4±279.4 1,884.8±361.4 1,325.5±213.3 1,711.3±309.8 1,995.0±304.5
Suita score 32.3±5.7 47.5±4.1 59.6±3.6 27.6±8.6 46.1±3.8 57.9±2.2

Values are presented as mean±standard deviation or frequency (percentage).
LDL-C, low-density lipoprotein cholesterol; TG, triglycerides; HDL-C, high-density lipoprotein cholesterol; FBS, fasting blood sugar; SBP, systolic 
blood pressure; DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; and baPWV, brachial-ankle pulse wave velocity.

Men Women

AUC 0.815
Cut-off 1445.5cm/s
Sensitivity 68.6%
Specificity 80.4%

AUC 0.868
Cut-off 1417.0cm/s
Sensitivity 84.8%
Specificity 71.8%

A

C

B

D

R2=0.41 
p<0.0001

R2=0.54 
p<0.0001

Fig. 2. Correlations of baPWV with the Suita score (A, B) and receiver operating characteristic curve between baPWV and a more-than-
moderate risk stratification by the Suita score (C, D)
baPWV, brachial-ankle pulse wave velocity; AUC, area under the curve
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cutoff value (Fig.3C). Meanwhile, the AUC in 
women was 0.845, and the sensitivity and specificity 
were 88.6% and 66.2%, respectively, with a baPWV 
of 1,454.5 cm/s as the cutoff value (Fig.3D).

Both scores were compared among men and 
women. In the correlation between baPWV and both 
scores, the Suita score was found to demonstrate better 
correlations than the Framingham risk score in both 
sexes (men, Suita score R2=0.41 and Framingham risk 
score R2=0.37; women, Suita score R2=0.54 and 
Framingham risk score R2=0.33).

Furthermore, the Suita score was noted to have a 
better AUC than the Framingham risk score in both 
sexes (men, Suita score vs. Framingham risk score: 
0.815 vs. 0.765; women, Suita score vs. Framingham 
risk score: 0.868 vs. 0.845).

Cutoff Values of baPWV for the Moderate- and 
High-Risk Groups as Estimated Using the Suita 
Score or Framingham Risk Score According to Age 
in Men and Women

We analyzed the association of baPWV cutoff 
values to moderate and high risk estimated using the 
Suita score or Framingham risk score according to age 
in men and women (Table 3). Participants were 

(Figs.2C and D). A significant correlation can be 
noted between baPWV and the Suita score in both 
men and women (Figs.2A and B) (men, R2=0.41 and 
p＜0.0001; women, R2=0.54 and p＜0.0001). To 
explore an optimal baPWV cutoff point, we chose the 
point that represents the largest sum of sensitivity and 
specificity based on the ROC analysis. The area under 
the curve (AUC) in men was 0.815, and the sensitivity 
and specificity were 68.6% and 80.4%, respectively, 
with a baPWV of 1445.5 cm/s as the cutoff value 
(Fig.2C). Meanwhile, the AUC in women was 0.868, 
and the sensitivity and specificity were 84.8% and 
71.8%, respectively, with a baPWV of 1417.0 cm/s as 
the cutoff value (Fig.2D).

Fig.3 shows the correlations between baPWV 
and Framingham risk score (Figs.3A and B) and the 
ROC curve between baPWV and the Framingham 
risk score showing a more-than-moderate stratification 
(Figs.3C and D). A significant correlation was 
observed between the baPWV and Framingham risk 
score in both men and women (Figs.3A and B) (men, 
R2=0.37 and p＜0.0001; women, R2=0.33 and p＜
0.0001). The AUC in men was 0.765, and the 
sensitivity and specificity were 68.6% and 72.3%, 
respectively, with a baPWV of 1,471.0 cm/s as the 

Men Women

AUC 0.765
Cut-off 1471.0cm/s
Sensitivity 68.6%
Specificity 72.3%

AUC 0.845
Cut-off 1454.5cm/s
Sensitivity 88.6%
Specificity 66.2%

A

C

B

D

R2=0.37 
p<0.0001

R2=0.33 
p<0.0001

Fig. 3. Correlations of baPWV with the Framingham risk score (A, B) and receiver operating characteristic curve between baPWV and a 
more-than-moderate risk stratification by the Framingham risk score (C, D)
baPWV, brachial-ankle pulse wave velocity; AUC, area under the curve
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baPWV for the moderate- and high-risk groups that 
were estimated using the Suita score in both sexes.

To the best of our knowledge, this present study 
is the first report to propose the cutoff values of 
baPWV stratified by sex and age for moderate- and 
high-risk groups of participants with CHD using the 
Suita score. Yamashina et al. reported a significant 
correlation between baPWV and the Framingham risk 
score in both sexes (men, r=0.58 and p＜0.01; 
women, r=0.64 and p＜0.01) in 10,828 subjects who 
had their annual health screening checkups (6,716 
men and 4,112 women aged 30–74 years). Our study 
confirmed a similar correlation between baPWV and 
the Framingham risk score (men, R2=0.37 and p＜
0.0001; women, R2=0.33 and p＜0.0001). Although 
Yamashina et al. proposed a cutoff value of 1,400 cm/
s to differentiate between high- and severe-risk 
stratifications using the Framingham risk score for 
both sexes8), we demonstrated similar cutoff values of 
1,471.0 cm/s and 1,454.5 cm/s for men and women, 
respectively.

Previous cohort studies have also reported the 
cutoff values of baPWV to predict future CHD 
events. Among the 4,164 individuals from the 
Japanese general population with a mean age of 
58.9±13.0 years who underwent a median follow-up 
period of 6.5 years, high baPWV (≥ 1,800 cm/s) was 
determined to be significantly associated with an 
increased CVD risk18). In Japanese participants with 

divided into groups based on age: 35–39 years, 40–49 
years, 50–59 years, 60–69 years, 70–79 years for the 
Suita score, and 35–39 years, 40–49 years, 50–59 
years, 60–69 years, 70–74 years for the Framingham 
risk score. The cutoff value was noted to increase with 
age for both scores, except for the Framingham risk 
score in men. Moreover, Figs.2 and 3 show that the 
Suita score is more suitable for the Japanese 
population. Therefore, we propose the cutoff values of 
baPWV for moderate- and high-risk groups estimated 
using the Suita score as follows: in men, the baPWV 
cutoff values were 1,350 cm/s in the 40s, 1,430 cm/s 
in the 50s, 1,520 cm/s in the 60s, and 1,880 cm/s in 
the 70s. In women, the baPWV cutoff values were 
1,350 cm/s in their 40s, 1,430 cm/s in the 50s, 1,570 
cm/s in the 60s, and 1,800 cm/s in the 70s. 
Unfortunately, we cannot propose the cutoff values of 
baPWV in the 30s because the number of participants 
in their 30s was too small for analysis.

Discussion

Among the 25,602 subjects who went to have 
their annual health checkups, we demonstrated that 
baPWV was significantly correlated with the Suita 
score or Framingham risk score in both sexes, but the 
Suita score was noted to exhibit better correlations 
than the Framingham risk score. As shown in the 
Results section, we thus propose the cutoff values of 

Table 3.  As sociation between baPWV and a more-than-moderate risk stratification estimated using the Suita score or Framingham 
risk score according to age

Suita score

Men Women

n AUC baPWV 
value

Sensitivity Specificity n AUC baPWV 
value

Sensitivity Specificity

40-49 years old 3,701 0.705 1,350.5 63.6 66.7 2,261 0.879 1,334.5 83.3 79.3
50-59 years old 4,331 0.706 1,427.5 61.3 69.5 3,588 0.778 1,433.0 70.3 71.1
60-69 years old 3,505 0.733 1,516.0 66.1 70.9 3,073 0.735 1,566.5 63.8 71.5
70-79 years old 1,442 0.631 1,874.5 45.8 78.6 1,146 0.688 1,796.5 54.1 73.4

Framingham risk score

Men Women

n AUC baPWV 
value

Sensitivity Specificity n AUC baPWV 
value

Sensitivity Specificity

40-49 years old 3,701 0.699 1,393.0 60.4 71.0 2,261 0.827 1,270.5 100.0 64.9
50-59 years old 4,331 0.618 1,528.5 44.9 73.7 3,588 0.806 1,456.0 78.4 70.1
60-69 years old 3,505 0.623 1,519.5 67.6 51.2 3,073 0.758 1,647.5 69.8 70.1
70-74 years old 1,024 0.577 1,954.5 35.1 81.4 806 0.672 1,925.0 53.0 73.2

baPWV, brachial-ankle pulse wave velocity; and AUC, area under the curve
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for menopausal women compared with the Suita 
score.

Limitations

This study has several limitations. First, 
individuals were limited to those who underwent 
annual health checkups at a single facility in Japan. 
 Therefore, selection bias may be present, as the 
subjects in this study were noted to be health-
conscious. Second, since this present study was cross-
sectional, the cutoff values of baPWV would need to 
be confirmed in a large prospective study. Third, the 
study population was not strictly selected according to 
random sampling methods, but its large sample size 
(n=25,602) would compensate for this limitation.

Conclusions

Among the 25,602 subjects who had their annual 
health checkups, baPWV was determined to 
significantly correlate with the Suita score or 
Framingham risk score in both men and women. The 
Suita score demonstrated better correlations with 
baPWV than the Framingham risk score in men and 
women, as the former presented with a stronger 
correlation than the latter. We thus propose the cutoff 
values of baPWV for the moderate- and high-CHD 
risk groups that were estimated using the Suita score. 
However, further cross-sectional or longitudinal 
multicenter studies are needed to confirm our baPWV 
cutoff values for moderate- and high-CHD risk 
stratified by age and sex.
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