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ABSTRACT

Background: Cardiovascular disease (CVD) is a major cause of human mortality and has become the
leading cause of death worldwide. Existing studies indicate that structural and functional damage
to the main arteries represents a significant risk factor for early vascular lesions and many CVDs.

Aims: This study aimed to explore characteristics of carotid-femoral pulse wave velocity (cfPWV)
and its correlation with cardiovascular disease risk factors in healthy individuals.

Methods: Convenience sampling was used to collect demographics, risk factors, and laboratory
examinations from 501 healthy individuals who underwent health checkups at our healthcare
center from August 2020 to January 2021. Pearson correlation coefficients were used to examine
the correlations between cfPWV and various parameters in both sexes. Multiple linear regression
analysis was used to investigate the factors potentially influencing cfPWV.

Results: A statistically significant difference in cfPWV between sexes was observed only in the age
group of subjects 38-47 years old. The results of the univariate analysis showed that in males, cfPWV
was positively correlated with age, blood pressure, heart rate, and alcohol consumption and was
negatively correlated with tehe resistive index. In females, cfPWV was positively correlated with age,
blood pressure, heart rate, alanine aminotransferase, urea, creatine, uric acid, fasting blood glucose,
triglycerides, total cholesterol, and heart rate. The results of multivariable analysis indicated that age,
systolic blood pressure, heart rate, and alcohol consumption were influencing factors for cfPWV
in males, while age, systolic blood pressure, heart rate, and creatinine were influencing factors for
cfPWV in females (P <0.05 for all).

Conclusions: In healthy individuals, the distribution patterns of cfPWV values vary by sex and age.
In the elderly population, especially elderly women, enhanced monitoring and regular follow-ups
are recommended to prevent the development and progression of CVDs in high-risk individuals
at an early stage.

Key words: cardiovascular disease, carotid-femoral pulse wave velocity, health checkup, risk
factor

INTRODUCTION
Cardiovascular diseases (CVDs) represent
a major cause of mortality and a grave threat
to human health. Every year, approximately
18.6 million of the global population die from
CVDs, accounting for 32% of global deaths,

making it the leading cause of death world-
wide [1, 2]. In China, with the acceleration
of population aging and urbanization, the
incidence and prevalence of CVDs continue
to rise [2, 3]. Currently, CVDs have affected as
many as 290 million people in the country,
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WHAT'S NEW?

This study investigated carotid-femoral pulse wave velocity (cfPWV) characteristics in the local healthy population and the rela-
tionship between cfPWV and cardiovascular disease risk factors through a large-sample arteriosclerosis screening at our hospital's
healthcare center. We aimed to provide a basis for the early intervention and monitoring of atherosclerosis. The results of this
study show that the distribution patterns of cfPWV values in healthy individuals vary with sex and age, and cfPWV values are
associated with blood pressure and lipid levels. In clinical practice, it is important to enhance monitoring and regular follow-up
for the elderly population, especially elderly women, which can help prevent the development and progression of cardiovascular

disease in high-risk individuals at an early stage.

posing a significant public health challenge that urgently
demands prevention and control [2, 3]. The known risk
factors for CVDs primarily include hypertension, diabetes,
and overweight/obesity [4]. As our understanding of CVDs
deepens, early detection, prevention, and intervention
have become a research hotspot. Existing literature indi-
cates that structural and functional damage to the main
arteries is a key risk factor for early vascular lesions and
the development of CVDs [5]. Therefore, CVD prophylaxis
should focus on the prevention and control of vascular
lesions. In clinical practice, conventional techniques that
enable the visualization of morphological changes, such
as vascular ultrasound, arteriography, and magnetic
resonance angiography, are frequently utilized to assess
vascular lesions. Despite their respective advantages and
irreplaceable roles in clinical practice, these techniques only
visualize changes in vessels with evident organic lesions,
which are irreversible. In this context, the existing meth-
ods exhibit limited utility in preventing CVDs. Pulse wave
velocity (PWV), one of the important parameters used to
study the real spreading of pulse waves in the human artery
system [6], holds significant clinical value in researching
and diagnosing arterial system diseases.

Based on which arterial segment is assessed, PWV
can be classified as carotid-femoral pulse wave velocity
(cfPWV) and brachial-ankle pulse wave velocity (baPWV).
Specifically, cfPWV reflects the elasticity of aortic segments
and is considered a gold standard for assessing arterial
stiffness [7, 8]. In 2010, European scholars established
reference/normal values for cfPWV based on data from
16 867 subjects, greatly facilitating the clinical application
of cfPWV [9]. Over the past decade, baPWV has rapidly
gained popularity due to its simple and convenient exam-
ination procedure, requiring no exposure of private body
parts and offering advantages such as low risk, low costs,
and repeatability [10]. In Asia, baPWV has been extensively
employed to assess vascular health and screen for vascular
lesions. In the United States and Europe, this parameter is
gaining wider application in cohort studies [11]. Evidence
has shown that baPWV is closely associated with cfPWV
[12] and serves as an independent predictor for such
clinical events as hypertension, coronary heart disease,
stroke, and mortality [13]. Meta-analyses have shown that
for every standard deviation increase in baPWV, the risk of
new-onset CVDs increases by 19%, and the risk of all-cause

mortality increases by 13% [14]. The Chinese guidelines
for application on assessment system of vascular health
recommend diagnosing arteriosclerosis with baPWV
>1400 cm/s [15] — this criterion has already been used in
high-quality clinical studies [16].

Despite the widespread use of cfPWV and baPWV
in clinical practice and research, there remain gaps
in understanding the distinct characteristics of these
measures in healthy individuals, particularly in relation
to sex and age. Previous studies have often focused on
populations with existing health conditions or have not
adequately addressed the variations in arterial stiffness
parameters among different demographic groups [8,
9]. Additionally, the correlations between cfPWV and
a comprehensive set of cardiovascular risk factors in
a healthy population is not well-established. This study
aimed to fill these gaps by investigating the character-
istics of cfPWV and its correlations with cardiovascular
disease risk factorsin a local healthy population through
a large-scale arteriosclerosis screening at our hospital’s
healthcare center. What makes our approach innovative
is the provision of detailed analysis of cfPWV variations
across both sexes and different age groups. In this way,
our research offers new insights into early vascular
health assessment and the potential for personalized
prevention strategies. By identifying key influencing
factors for cfPWV in healthy individuals, our study
contributes to the development of more effective early
intervention and monitoring protocols for atheroscle-
rosis, ultimately aiding in the prevention and control of
cardiovascular diseases.

MATERIAL AND METHODS

Study population

A total of 501 healthy individuals undergoing physical
checkups at our healthcare center from August 2020 to
January 2021 were recruited using convenience sampling
(Figure 1). Convenience sampling means that participants
were selected based on their availability and willingness to
participate during their routine health checkups. Inclusion
criteria were as follows: (1) =218 years old; (2) undergoing
cfPWV measurement; (3) good communication skills. Ex-
clusion criteria included the presence of chronic diseases
(including but not limited to hypertension, diabetes, cor-
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Consecutive participants undergoing
physical checkups from August 2020
to January 2021 (n = 1363)

Those participants (n = 1107)
fulfilling all inclusion criteria:
1) 218 years old;
2) undergoing cfPWV measurement;
3) having good communication skills

Exclusion criteria:

hypertension (n = 131);
diabetes mellitus (n = 103);
coronary heart disease (n = 88);

|

Finat cohort (n =501)

cerebral infarction (n = 45);
kidney and liver diseases (n = 64);
malignant tumors (n = 102);
other chronic diseases (n = 73)

Figure 1. Flow chart of patient selection

Abbreviations: cfPWV, carotid-femoral pulse wave velocity

onary heart disease, cerebral infarction, kidney and liver
diseases, and malignant tumors) as determined by inquiry
into medical histories. The study was approved by the local
Institutional Review Board, and all participants provided
informed consent.

Research methods

Measurements were conducted using a VINNO ultrasound
system (compatible with the X4-12L linear array trans-
ducer). The cfPWV measurement process was as follows.
(1) After a 10-minute rest, the subject assumed a supine po-
sition and was connected to electrocardiogram (ECG) leads.
(2) After confirming the correct connection, the ECG system
was set to the arterial spectrum mode. The subject turned
his/her head 45° to the left, and the linear array transducer
was placed at the point of maximum pulsation of the right
carotid artery. The transducer was finely adjusted until the
image was clear and stable, and then the blood vessel pulse
wave (PW) was measured 1-2 cm before the bifurcation of
the carotid artery. Fifteen cardiac cycles were collected, and
dynamic spectrum images were stored. A mark was made
on the skin to indicate the center of the transducer, i.e., the
PW sampling point. (3) The right femoral artery was mea-
sured in the same manner as mentioned above, and a mark
was made on the skin to indicate the central position of
the transducer for sampling. (4) The distance between the
two marked points was measured using a caliper (meas-
urements were taken parallel to the skin to avoid errors due
to differences in body shape). Measurements were taken
three times and input into a program to average the results.
(5) The stored carotid and femoral artery spectrum videos
were sequentially retrieved for automatic measurement to
obtain cfPWV values (Figure 2). All the above procedures
were performed by one trained physician.

Individuals who smoked =1 cigarette/day for more
than 1 year were considered to have a history of smoking;
those who consumed =2 liang (approximately 50 grams)
of alcohol/day for more than 5 years were considered
to have a history of alcohol consumption (AC). Diabetes
was diagnosed according to the criteria outlined in the
Chinese Guidelines for Type-2 Diabetes (2010 Edition) [17].
Hypertension was diagnosed using the criteria outlined
in the 2010 Chinese Guidelines for the Management of
Hypertension [18]. ECG was performed to determine the
presence of myocardial ischemia. Fasting venous blood
samples were collected and analyzed for biochemical
parameters using the ABBOTT ARCHITECT C16000 Fully
Automated Biochemical Analyzer and its correspon-
ding reagents.

Data collection

Collection dataincluded sex, age, body mass index, occupa-
tion, systolic blood pressure (SBP), diastolic blood pressure
(DBP), cfPWV, smoking history, AC history, biochemical
parameters, heart rate (HR), pulsatility index, and resistive
index (RI).

Biochemical parameters included total protein, albu-
min, globulin, alanine aminotransferase, aspartate ami-
notransferase (AST), gamma-glutamyl transferase, urea,
creatinine (Cre), uric acid (UA), fasting blood glucose (FBG),
triglycerides (TGs), total cholesterol (TC), high-density
lipoprotein (HDL), and low-density lipoprotein.

Ethics

This study was approved by the ethics committee of the
Affiliated Hospital of Yangzhou University, and all patients
who participated in the study gave informed consent and
volunteered to participate.
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R 62 bpm

Figure 2. Automated carotid-femoral pulse wave velocity measurement

Statistical analysis

Statistical analysis was performed using statistical software
SPSS 26.0.The normality of data was assessed using the Kol-
mogorov-Smirnov test. Normally distributed measurement
data were expressed as means (standard deviations), and
independent sample t-tests were used for intergroup com-
parisons. Non-normally distributed data were represented
by medians (interquartile ranges), and the Mann-Whitney
U test was used for intergroup comparisons. Enumeration
data were denoted as frequencies (n) or percentages (%),
and the x? test was used for conditions that met the as-
sumptions, while Fisher’s exact probability test was used
for conditions that did not meet the assumptions. Pearson
correlation coefficient (r) was used for correlation analysis,
and multiple regression analysis was conducted for multi-
variable analysis. A bilateral P-value of less than 0.05 was
considered statistically significant.

To examine the relationships between cfPWV and vari-
ous cardiovascular risk factors, a univariate correlation anal-
ysis was performed separately for males and females. The
statistical significance of these correlations was assessed
with a significance level set at P <0.05.

To further investigate the influencing factors for
cfPWV, a stepwise multivariable regression analysis was
conducted. The dependent variable was cfPWV, and the
independent variables included those with statistically
significant correlations identified in the univariate analy-
sis. The stepwise regression method was used to include
and exclude independent variables with a entry set at
0.05 and a removal set at 0.1.

Carotid-Ar\i‘l.@_;_

1 FemoraliR Time
AvgHR 64.00bpm
c2 179.25ms

Cc3 177.41ms
c4 172.34ms
Cc5 176.98ms
C6 IVERE
c7 172.21ms
(&) 177.77ms
c9 162.44ms

ci10 158.80ms
Mean 0.17s
SD 0.01s
2 cfPWYV 5.14m/s
Transmit Dist496.00mm
AT 0.10s

The variables were entered into the model as follows:
for categorical variables such as AC, the assigned values
were yes = 1 and no = 0, while continuous variables were
included as they were. The final regression models were
evaluated for goodness of fit using the R? statistic, and the
significance of the model was determined using the F-sta-
tistic and its associated P-value. Multicollinearity among
the independent variables was assessed using variance
inflation factors (VIFs), with values below 10 indicating no
significant multicollinearity.

RESULTS

Comparison of relevant parameters between
different sexes

The results showed significant differences between male
and female subjects in cfPWV, body mass index, SBP,
DBP, albumin, globulin, alanine aminotransferase, AST,
gamma-glutamyl transferase, urea, Cre, UA, TGs, HDL, pul-
satility index, RI, smoking prevalence, and AC prevalence.
In contrast, no statistical significance was found in other
aspects (Table 1).

Comparison of cfPWV between different sexes
and age groups

The results showed a statistically significant difference
in cfPWV between male and female subjects in the age
group of 38-47 years old. In other age groups, there was
no statistically significant difference in cfPWV between
sexes (Table 2).
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Table 1. Comparison of relevant parameters between different sexes

Variable Male
(GENE:{1)]
AC, n 36 (20.0)
Age, years 49.15(13.98)
ALB, g/ 43.66 (1.93)
ALT, U/I 22.00 (15.00-31.75)
AST, U/l 20.70 (17.48-25.15)
BMI, kg/m? 24.00 (2.68)
cfPWV, m/s 7.51(1.47)
Cre, ummol/I 87.15(12.54)
DBP, mm Hg 80.11 (9.51)
FBG, mmol/I 5.32(0.62)
GGT, U/l 38.94 (18.00)
Glb, g/1 30.08 (3.10)
HDL, mmol/I 1.33(0.44)
HR, bpm 73.78(11.31)
LDL, mmol/I 2.83(0.85)
PI 1.48 (0.26)
RI 0.71(0.05)
SBP, mm Hg 120.28 (15.83)
Smoker, n 47 (26.1)
TC, mmol/I 4.95 (0.94)
TG, mmol/I 1.33(0.95-1.98)
TP g/l 73.74 (3.80)
UA, umol/I 369.48 (72.90)
Urea, mmol/I 5.28(1.14)

Female P-value
(n=321)
0(0) <0.001
47.06 (13.51) 0.505
42.73(1.72) <0.001
15.00 (10.00-21.00) <0.001
18.20 (15.20-22.35) <0.001
22.36 (2.61) <0.001
7.10 (1.60) 0.040
67.39(10.23) <0.001
73.44 (8.55) <0.001
5.24(0.73) 0.234
14.50 (17.48) <0.001
31.00 (3.14) 0.002
1.49 (0.33) <0.001
74.88(11.23) 0.330
2.73(0.75) 0.225
1.29(0.22) <0.001
0.68 (0.05) <0.001
111.81(15.10) <0.001
0(0) <0.001
4.92(0.90) 0.996
1.03 (0.72-1.49) <0.001
73.74 (3.60) 0.869
275.60 (60.22) <0.001
4.61(1.10) <0.001

Values are expressed as mean (standard deviation) or counts (percentages) or median (interquartile range)

Abbreviations: AC, alcohol consumption; ALB, albumin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; cfPWV, carotid-femoral pulse wave
velocity; Cre, creatinine; DBP, diastolic blood pressure; FBG, fasting blood glucose; GGT, gamma-glutamyl transferase; Glb, globulin; HDL, high-density lipoprotein; HR, heart rate;
LDL, low-density lipoprotein; P, pulsatility index; Rl, resistive index; SBP, systolic blood pressure; T, total cholesterol; TG, triglyceride; TP, total protein; UA, uric acid

Table 2. Comparison of cfPWV between different genders and age groups

Age group LELD
(n=180)
18-27 years (n = 28) 6.32(1.00)
28-37 years (n =102) 6.40 (0.64)
38-47 years (n=132) 7.16 (1.04)
48-57 years (n =137) 7.52(1.16)
58-67 years (n=51) 8.58 (1.85)
>68 years (n=51) 9.10 (1.69)

(:e:n?zl:) P-value
5.87 (0.96) 0.245
6.16 (0.82) 0.165
6.59 (1.00) 0.003
7.32(1.06) 0.296
8.63 (1.46) 0.923
9.60 (2.09) 0.373

Values are expressed as mean (standard deviation)

Correlations of cfPWV with various parameters

in different sexes

The results demonstrated that in males, cfPWV was pos-
itively correlated with age, SBP, DBP, and HR while it was
negatively correlated with RI. In females, cfPWV was posi-
tively correlated with age, SBP, DBP, AST, urea, Cre, UA, FBG,
TGs, TC, and HR (Table 3).

Multivariable analysis of influencing factors

for cfPWV

The results showed that in males, no variables were ex-
cluded during the inclusion/exclusion process, yielding
a regression model with an R? of 0.443, indicating that all
included variables can explain 44.3% of the variance in
cfPWV values. The F-statistic was 22.304 with a significance
level of P <0.001, indicating that the model is statistically
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significant. The Durbin-Watson statistic was 1.995, indi-
cating no autocorrelation among the residuals. Several
independent variables, including age, SBP, HR, and alco-
hol consumption, were statistically significant and were
retained in the model. The VIFs for these variables were
1.207, 1.248, 1.036, and 1.042, respectively, indicating no
multicollinearity. The standardized regression coefficients
indicate the relative impact of each independent variable
on cfPWV values: for males, age has the greatest impact,
followed by SBP and HR (Table 4).

As to females, no variables were excluded during the
inclusion/exclusion process, resulting in a regression model
with an R? of 0.627, an F-statistic of 45.761, and a signifi-
cance level of P <0.001.The VIF values for the independent
variables were all well below 10, indicating no multicollin-
earity among them. Based on the standardized regression
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Table 3. Correlation of cfPWV with various parameters in different genders

Variable

Age 0.558 <0.001 0.683 <0.001
ALB -0.134 0.078 -0.026 0.643
ALT -0.039 0.607 -0.003 0.958
AST 0.069 0.069 0.181 0.001

BMI -0.129 0.084 -0.042 0.450
Cre 0.094 0.209 0.253 <0.001
DBP 0.219 0.003 0.451 <0.001
FBG 0.042 0.580 0.178 0.001

GGT 0.047 0.533 0.089 0.112
Glb 0.117 0.125 0.088 0.121

HDL 0.104 0.177 -0.036 0.540
HR 0.291 <0.001 0.176 0.002
LDL -0.019 0.803 0.075 0.201

Pl -0.014 0.849 0.081 0.051

RI -0.167 0.025 -0.101 0.070
SBP 0.419 <0.001 0.610 <0.001
TC 0.061 0.426 0.233 <0.001
TG -0.034 0.660 0.210 <0.001
TP 0.028 0.714 0.063 0.265
UA -0.047 0.534 0.133 0.017
Urea 0.105 0.161 0.168 0.003

Abbreviations: see Table 1

Table 4. Multivariable linear regression analysis of cfPWV values in different genders

Female (n=321)

Male (n=180)

Variable Standardized B P-value 95% CI
RI 0.433 0.001 0.993 -3.802~3.838
Age 0.045 0.435 <0.001 0.032~0.057
Constant 0.801 - 0.650 -2.673~4.275
term
DBP -0.019 -0.121 0.191 -0.047~0.009
HR 0.032 0.251 <0.001 0.017~0.047
AC 0.018 0.120 0.043 0.013~0.853
SBP 0.030 0.322 0.001 0.012~0.048

Variable Standardized B P-value 95% CI
Age 0.063 0.530 <0.001 0.052~0.073
AST -0.001 -0.005 0.895 -0.011~0.010
Constant -1.862 0.019 -3.413~-0.311
term
Cre 0.016 0.100 0.013 0.003~0.028
DBP 0.000 -0.003 0.965 —-0.022~0.021
FBG -0.044 -0.019 0.598 -0.209~0.121
HR 0.024 0.165 <0.001 0.013~0.035
SBP 0.035 0.356 <0.001 0.023~0.048
TC -0.073 —-0.042 0.276 —-0.038~0.167
TG 0.065 0.046 0.215 -0.204~0.058
UA 0.000 -0.007 0.856 —-0.002~0.002
Urea -0.039 -0.027 0.477 -0.147~0.069

Abbreviations: Cl, confidence interval; other — see Table 1

coefficients, the respective impact of each independent
variable on cfPWV values can be determined as follows:
age > SBP > HR > Cre (Table 4).

DISCUSSION
This study demonstrates that in healthy individuals, cfPWV
varies significantly with sex and age and is correlated with
multiple cardiovascular risk factors. Specifically, cfPWV in
males is positively correlated with age, SBP, DBP, and HR and
negatively correlated with RI. In females, cfPWV is positively
correlated with age, SBP, DBP, AST, urea, creatinine, UA, FBG,
TGs, TC, and HR.These findings emphasize the importance
of early detection and focused monitoring of arterial stiff-
ness to prevent and delay the onset and progression of

954

cardiovascular and cerebrovascular diseases. Given that
cfPWV measurement is a non-invasive and reliable method
for assessing arterial stiffness, it holds significant clinical
value for routine health examinations and screenings. En-
hanced monitoring, particularly for high-risk groups such
as elderly individuals and postmenopausal women, can
facilitate early intervention strategies aimed at reducing
cardiovascular risk.

Age is a determinant factor for PWV, with PWV values
showing a significant positive correlation with age [19].
In the early stages of vascular pathology, endothelial dys-
function leads to decreased release of vasodilators and
increased release of vasoconstrictors, resulting in vascular
remodeling. On the other hand, with aging, degenerative
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changes occur in the vascular wall’'s middle layer, namely
the tunica media, leading to an increase in tunica media
substances and collagen content. This causes the elastic
layer to fracture with age, accompanied by fibrosis and cal-
cification of the tunica media [20]. The study by Shen YH et
al.[21] on 980 hypertensive individuals versus 212 controls
indicated that cfPWV increased with age. Similarly, Meani
et al. [22], in a 3.7-year follow-up study of 333 hyperten-
sive patients, reached the same conclusion. In this study,
both male and female subjects exhibited a clear positive
correlation between age and cfPWV, consistent with the
aforementioned findings.

Blood pressure is another important determinant of PWV
[19], and hypertension often occurs concurrently with tach-
ycardia, making HR one of the influencing factors for PWV.
Studies have shown that arterial stiffness increases before
the onset of hypertension, and individuals with higher arte-
rial stiffness measurements but normal blood pressure are
more likely to develop hypertension [23]. Franklin et al. [24]
found that increasing mean arterial pressure leads to an in-
creasein PWV.For instance, at a pressure of 40 mmHg, PWV is
approximately 3.7 m/s, while itincreases to 6.0 m/s when the
pressure rises to 100 mm Hg. Moreover, as arterial pressure
continues to rise, the spreading velocity of the pulse wave
increases even faster. Harada et al. [25] observed that PWV
is proportional to pulse pressure in hypertensive patients,
meaning that when SBP is constant, PWV increases as DBP
decreases; when DBP is constant, PWV increases as SBP in-
creases. The results of this study showed positive correlations
between SBP, DBP, HR, and cfPWV values, consistent with the
aforementioned studies. Cebrowska et al. [26] demonstrated
that arterial stiffness can acutely increase in response to an
isometric handgrip in healthy individuals, underscoring the
dynamic nature of arterial stiffness in response to physical
stress. This finding aligns with our observation of cfPWV vari-
ations with different physiological and demographic factors,
highlighting the importance of considering both chronicand
acute influences on arterial health. Stopa et al. [27] compared
unattended automatic blood pressure measurements with
conventional office readings, highlighting the importance
of accurate blood pressure assessment in predicting hyper-
tension-mediated organ damage. This reinforces the signif-
icance of our findings regarding the correlations between
blood pressure parameters and cfPWV, as accurate blood
pressure measurement is crucial for reliable assessment of
arterial stiffness and cardiovascular risk.

Atherosclerosis is a systemic pathological change, and
dyslipidemia is a significant influencing factor in the forma-
tion of atherosclerosis. Studies have shown that children
with heterozygous familial hypercholesterolemia have
reduced aortic elasticity [28]. A recent study by Riggio et al.
[29] has demonstrated that both local and systemic arterial
stiffness increase in children with hyperlipidemia who have
normal blood pressure and no symptoms. Compared to
the control group, children with hyperlipidemia showed
higher levels of -index, PWV, and augmentation index

of arterial stiffness. Their multivariable regression analysis
also indicates that arterial stiffness is independently cor-
related with cholesterol levels [29]. Likewise, the results of
our study demonstrated a positive correlation between
related lipid levels and cfPWV values, consistent with the
aforementioned findings. However, our study did not find
any correlation between HDL, low-density lipoprotein, and
cfPWV, which might be explained by the small sample size.

Research indicates that sex is a risk factor for PWV [30].
Our study also confirms this finding although the P-value
is close to 0.05. Therefore, future research in the region
should focus on comprehensive analyses of similar studies
with larger-scale and more datasets.

Smoking is widely recognized as a significant cardio-
vascular risk factor, primarily due to its detrimental effects
on vascular health. It can impair the bioactivity of nitric
oxide in blood vessels through oxidative stress damage and
inhibit the expression of endothelial nitric oxide synthase
in endothelial cells, thereby adversely affecting endothelial
function [31]. Moreover, smoking has been associated with
promoting collagen fiber synthesis and smooth muscle cell
proliferation, leading to alterations in vascular structure and
function [32]. Additionally, several studies have highlighted
theinteraction between smoking and other cardiovascular
risk factors such as alcohol consumption, hyperlipidemia,
hypertension, obesity, and diabetes, resulting in increased
arterial stiffness and heightened risk of cardiovascular
events [5, 33]. However, it is noteworthy that our study did
not find a significant association between smoking and
cfPWV. One plausible explanation for this observation could
be the characteristics of the study population, consisting
primarily of individuals undergoing routine health check-
ups. Itis conceivable that individuals who regularly engage
in health screenings exhibit heightened awareness and
proactive management of their health status, which may
include lifestyle modifications such as smoking cessation
among those at high risk of cardiovascular diseases. There-
fore, within this particular cohort, the impact of smoking
on arterial stiffness may not have been as pronounced, re-
flecting the beneficial effects of health-conscious behavior
on mitigating cardiovascular risk factors.

It should be noted that this study has some limita-
tions. First, as the included subjects all came from one
hospital, there are restrictions related to the region and
personnel. Second, the scope and population of this study
are limited. Additionally, the sampling method used in this
study, i.e., convenience sampling, limits the representative-
ness and generalizability of its conclusions. Future studies
may expand this research area and use random or stratified
sampling to conduct research in different provinces and
cities nationwide, thereby increasing the generalizability
of results. Lastly, this study is a cross-sectional survey.
Longitudinal studies are recommended to enhance the
reliability of study conclusions.
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CONCLUSION

In conclusion, our study highlights sex and age variations
in cfPWV values among individuals undergoing health
checkups, emphasizing the importance of tailored risk
assessment. Enhanced monitoring, especially in elderly
women, is crucial for early detection and prevention of
cardiovascular diseases. Moving forward, integrating cfPWV
measurements into routine health screenings may aid in
proactive cardiovascular risk management.
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