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Background: The severity of arterial stiffness can be evaluated by pulse wave velocity (PWV). This study investigated the
association between blood pressure (BP) control and arterial stiffness in middle-aged and elderly Chinese pa-
tients with hypertension.

Material/Methods: Three hundred and twelve hypertensive patients were divided according to whether their hypertension was
well-controlled or uncontrolled and stratified according to age. Arterial stiffness was evaluated by brachial-an-
kle pulse wave velocity (baPWV). The effect of BP control on arterial stiffness and its severity was assessed by
multivariate linear and logistic regression analyses.

Results: Moderate and severe arterial stiffness was detected significantly more often in patients with uncontrolled hy-
pertension than in those with well-controlled hypertension, regardless of age. BaPWV increased by 8.467 cm/s
in the study population overall for every 1-mmHg increment in systolic BP and by 8.584, 8.616, and 8.199 cm/s,
respectively, in patients aged 45-65, 65-80, and >80 years. Regardless of age, the risk of arterial stiffness was
5.93 times higher (95% confidence interval 2.78-12.64) and the risk of a one-grade increase in the severity of
arterial stiffness was 4.01 times higher (95% confidence interval 2.51-6.42) in patients with uncontrolled hy-
pertension than in those with well-controlled hypertension.

Conclusions: This study found a positive relationship between baPWV and BP and identified uncontrolled BP as a risk fac-
tor for arterial stiffness and its severity. Management of BP within a reasonable range may help to ameliorate
arterial stiffness.
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Background

Arterial stiffness (AS) is an early functional vascular lesion [1]
that has been confirmed to be a risk factor for cardiovascular
events and is an important characteristic in the development
of essential hypertension. Deaths associated with elevated sys-
tolic blood pressure (BP) increased between 1990 and 2015 [2],
and the morbidity of hypertension increases with age [3,4]. The
morbidity rate of hypertension is twice as high in the elderly
than it is in their younger counterparts [5], and two-thirds of
people over the age of 65 years have hypertension. The vascu-
lar walls of the elderly are less elastic and more vulnerable to
the effect of high BP [6]. A multicenter cohort study [7] showed
that pulse wave velocity increased with age in hypertensive pa-
tients, especially after the age of 50 years. Therefore, more at-
tention should be focused on arterial function in middle-aged
and elderly patients with hypertension. Brachial-ankle pulse
wave velocity (baPWV) is widely used to evaluate AS and its
severity [8,9]. In this study, baPWV was used to investigate the
association between BP control and AS in middle-aged and el-
derly hypertensive Chinese patients to increase awareness of
the importance of BP control in older patients.

Material and Methods

Study Population

The study population consisted of 312 hypertensive Chinese
patients aged 45-97 years who were hospitalized in the
Geriatrics Department at the Xuanwu Hospital of Capital
Medical University, Beijing, between January 2018 and October
2019 and in whom there had been no change in antihyperten-
sive therapy for at least 2 weeks. Patients with coronary heart
disease, dyslipidemia, diabetes mellitus, and/or stroke were
included. None of the subjects had secondary hypertension,
acute cardiovascular disease, atrial fibrillation, acute cerebro-
vascular disease, cancer, infection, thyroid dysfunction, he-
patic disease, end-stage kidney disease (stage >4), acute kid-
ney injury, aortic aneurysm, an ankle/brachial pressure index
<0.9 or »>1.4, or previous endovascular and/or surgical treat-
ment for peripheral arterial disease.

This study was approved by the Ethics Committee of Xuanwu
Hospital of Capital Medical University and was conducted in accor-
dance with the principles of the Declaration of Helsinki. Informed
consent was obtained from each patient before data collection.

Data Collection
The study data included clinical examinations, questionnaire as-

sessments, laboratory tests, and baPWV measurements for all
patients. All BP and baPWV data were collected on the same day.
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Clinical Examinations

Clinical measurements followed the standard recommended
procedures. Height and weight were measured for each sub-
ject, and body mass index was calculated as weight in kilo-
grams divided by the square of height in meters.

After a 15-minrest, subjects were asked to sit at a table with
their upper arms exposed and placed at the heart level. BP was
measured twice by an experienced physician using a clinically
validated electronic sphygmomanometer (HBP-1400; Omron,
Dalian, China). No cigarette, coffee, tea, or alcohol consump-
tion was allowed for 30 min before the measurements were
recorded. The average reading was analyzed. Hypertension
was defined as a sitting systolic BP 2140 mmHg and/or a di-
astolic BP >90 mmHg on more than 3 consecutive occasions
on different days or as the use of antihypertensive medica-
tion. Patients aged 45-65 years were considered to be middle-
aged and those older than 65 years were deemed to be elderly.

According to the major guidelines for hypertension [10-12], we
defined the following target BP values for antihypertensive ther-
apy: <130/80 mmHg in the group aged 45-65 years;<140/90
mmHg in the group aged 65-80 years; <150/90 mmHg in the
group aged >80 years; <140/80 mmHg in the group aged45-65
years with chronic kidney disease; and <140/90 mmHg in the
group aged >65 years with diabetes or chronic kidney disease.

Questionnaire Assessments

Standardized questionnaires, including basic information (eg,
name, sex, age), lifestyle habits (eg, smoking status, alcohol
consumption), medical history (coronary heart disease, diabe-
tes mellitus, dyslipidemia, and stroke), medications (antihy-
pertensive, antidiabetic, and antihyperlipidemic agents), were
completed by doctors. Smoking was defined as a self-reported
history of smoking for >1 year. Drinking was defined as a self-
reported history of alcohol consumption for >1 year.

Laboratory Tests

Venous blood samples were collected from the forearm after
overnight fasting and sent to the clinical laboratory depart-
ment at Xuanwu Hospital within 30 min, where they were
tested for fasting blood glucose (FBG), high-density lipopro-
tein cholesterol (HDL-C), low-density lipoprotein cholesterol
(LDL-C), triglycerides, uric acid, homocysteine, serum creati-
nine, and hemoglobin using an auto-analyzer (Hitachi 7600;
Tokyo, Japan). The estimated glomerular filtration rate was
calculated using the Chronic Kidney Disease Epidemiology
Collaboration method [13].
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BaPWV Measurements

BaPWV was measured using an oscillometer-based device (BP-
203RPE IIl; Colin-Omron, Co., Ltd., Tokyo, Japan) after at least
5 min of rest in the supine position. Coffee, tea, cigarette, and
alcohol consumption was not allowed for 30 min before the
test. Trained technicians and physicians placed pressure cuffs
on both arms and ankles. The lower edge of the arm cuff was
positioned 2-3 cm above the cubital fossa transverse striation,
and the lower edge of the ankle cuff was positioned 1-2 cm
above the medial malleolus. The heart monitor was placed on
the left edge of the sternum, and the electrodes for the elec-
trocardiogram were placed directly. Bilateral baPWV readings
were taken simultaneously, and the maximum readings for the
right and left baPWV were used for the analysis.

BaPWV was used to assess arterial stiffness in this study be-
cause of the known positive relationship between these 2 pa-
rameters. According to a previous report [14], AS was classified
as mild if baPWV was >1400 cm/s, moderate if baPWV was
>1700 cm/s, and severe if baPWV was >2000 cm/s.

Statistical Analysis

All data were confirmed to be normally distributed. Continuous
variables are presented as the mean+standard deviation and
were compared between 2 groups using the t test and be-
tween multiple groups using single-factor, independent-sam-
ples analysis of variance. Categorical variables are present-
ed as the number (percentage) and were compared between
groups using the chi-squared test. Multivariate linear regres-
sion was used to analyze the relationship between systolic BP
and baPWV in all subjects and the different age groups. Binary
and ordinal logistic regression models were used to analyze
the effect of BP control on AS and its severity. All statistical
analyses were performed using SPSS software (version 20.0;
IBM Corp., Armonk, NY, USA), and a p-value <0.05 was consid-
ered statistically significant.

Results

Patient Characteristics

The mean age of the 312 study participants was 68.3+12.6 years
(range 45-97), and 197 (63.1%) were male. The patient demo-
graphic and clinical characteristics stratified by BP are shown
in Table 1. The subjects were divided into 2 groups accord-
ing to whether their BP met the target; 169 patients (54.2%)
had well-controlled hypertension (mean age 69.6+12.0 years
[range 45-93]), whereas 143 (45.8%) had uncontrolled hyper-
tension (mean age 66.7+13.1years [range 45-97]). Systolic and
diastolic BP values were higher in patients with uncontrolled
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hypertension than in those with well-controlled hyperten-
sion. Furthermore, there were statistically significant between-
group differences in systolic and diastolic BP, age, FBG, LDL-C,
and triglyceride levels and in the proportions of patients who
smoked, consumed alcohol, and took antihypertensive med-
ication (P<0.05).

When subjects were divided into age groups, namely, 45-65
years (n=129), 65-80 years (n=111), and >80 years (n=72),
systolic BP was observed to increase and the diastolic BP de-
creased with age (P<0.05; Table 2).

Distribution of baPWV and AS Detection Rates

The distribution of baPWV and the frequency of AS detection
for both the study population overall and by age subgroup are
shown in Table 3. The mean baPWV was 1779.2+404.8 cm/s,
and the AS detection rate was 79.5%. The baPWV values and
AS detection rates were significantly higher in patients with
uncontrolled hypertension than in those with well-controlled
hypertension in all age groups (P<0.05) and increased with age.

Distribution of Degrees of AS

The distribution of the severity of AS in the study population
overall and the age subgroups (excluding patients without AS)
is shown in Table 4. In the study population overall, the de-
tection rates for mild, moderate, and severe AS were 33.0%,
19.2%, and 27.2%, respectively. The detection rates for mod-
erate and severe AS were significantly higher in patients with
uncontrolled hypertension than in those with well-controlled
hypertension, regardless of age (P<0.05).

Multivariate Linear Regression Analysis of Systolic BP and
baPWV

The results of the multivariate linear regression analysis for
systolic BP and baPWV in the study population overall and in
the age subgroups are shown in Table 5. With baPWV as the
dependent variable and systolic BP as the independent vari-
able, after adjusting for age, sex, FBG, LDL-C, triglycerides,
smoking, alcohol consumption, and antihypertensive medi-
cation, multivariate linear regression analysis of data for the
study population overall showed a positive linear relationship
between systolic BP and baPWV (t=7.862, P<0.05) and an in-
crease in baPWV by 8.467cm/s for every 1-mmHg increment
in systolic BP. Furthermore, a positive linear relationship was
observed between systolic BP and baPWV in patients aged
45-65 years, 65-80 years, and >80 years (t=6.254, t=4.307,
and t=3.260, respectively; P<0.05); the baPWV increased by
8.584, 8.616, and 8.199 cm/s, respectively, for each 1-mmHg
increment in systolic BP.

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€931414-3




CLINICAL RESEARCH

Table 1. Patient characteristics*.
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blood pressure control

Variables

Others

37 (25.9)

19 (11.2) 56 (17.9)

FBG — fasting blood-glucose; HDL-C — high density lipid-cholesterol; LDL-C — low density lipid-cholesterol; eGFR — estimated glomerular
filtration rate; ACEI/ARBs — angiotensin-converting enzyme inhibitor/angiotensin receptor blockers, CCBs calcium channel blockers.

* Variables are presented as mean (SD) or n (%). ** We defined the following target BP values for antihypertensive therapy:

<130/80 mmHg in the group aged 45-65 years;<140/90 mmHg in the group aged 65-80 years;<150/90 mmHg in the group aged

>80 years ;<140/80 mmHg in the group aged 45-65 years with chronic kidney disease; and<140/90 mmHg in the group aged

>65 years with diabetes or chronic kidney disease.

Binary and Ordinal Logistic Regression Analysis of BP
Control and AS or Its Severity

The results of the binary and ordinal logistic regression analy-
ses of BP control and AS and its severity in the study popula-
tion overall are shown in Table 6. With baPWV as the depen-
dent variable (<1400 cm/s, 0; 21400 cm/s, 1), and BP control
as the independent variable (well-controlled BP, O; uncontrolled
BP, 1), after adjusting for age, sex, FBG, triglycerides, LDL-C,
smoking, alcohol consumption, and antihypertensive medica-
tion, binary logistic regression analysis showed that the risk

of AS in patients with uncontrolled hypertension was 5.93
times higher (95%Cl, 2.78-12.64) than that in patients with
well-controlled hypertension. In the study population overall,
with baPWV as the dependent variable (mild AS, 1; moderate
AS, 2; severe AS, 3) and BP control as the independent vari-
able (well-controlled BP, 0; uncontrolled BP, 1), after adjust-
ing for the above-mentioned factors, binary logistic regres-
sion analysis showed that the risk of a one-grade increase in
the severity of AS in patients with uncontrolled hypertension
was 4.01 times higher (95%Cl, 2.51-6.42) than that in patients
with well-controlled hypertension.
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Table 2. Characteristics of total subjects* according to different age groups.

Variables

Diastolic BP, mmHg 79.31£9.15 75.3£9.6 74.0£11.2 0.000 76.6£10.0

* Variables are presented as mean+SD or n (%).

Table 3. Distribution of baPWV and AS detection rates for both the study population overall and by age subgroup*.

BaPWV**,cm/s AS, n(%)

Well-controlled Uncontrolled . Well-controlled Uncontrolled
BP BP BP

Total 1779.2+404.8 1710.4+393.6 1860.4+404.2  0.001 248 (79.5) 118 (69.8) 130 (90.9)  0.000

AS - arterial stiffness; BaPWV — brachial-ankle pulse wave velocity. * Variables are presented as mean+SD or n (%). ** References
[8,9,14] were provided for baPWV.

Table 4. Distribution of degrees of AS in the study population overall and the age subgroups*.

Groups Mild AS***, n (%) Moderate AS***, n (%) Severe AS***, n (%) P
Total 103 (33.0) 60 (19.2) 85 (27.2) /
| WeleconuoledBP s (43 21 (24 3 @Y
Uncontrolled BP 45 (31.5) 39 (27.3) 46 (32.2)
4s-65years 58 (450) 24 (18 6 @7 /o
"""" Well-controlled B 25 (431) 3 (3 1 @an
"""" Uncontrolled 8 33 @es) 21 @e s oo 0%
6s80years 36 (324 26 (34 34 (08) ;o
"""" Well-controlled B 25 (368 13 (19.1) 16 (3%
"""" Uncontroled 8P 11 @se 13 Go2 18 @we 0%
>80yeas 10 (139 10 (139 a5 625 ;o
"""" Well-controlled B8 9 (09 5 (116 22 (12
"""" Uncontroled 8P 1 G4 s ard 23 @3y oM

AS — arterial stiffness. * Variables are presented as mean+SD or n (%). ** The proportion of patients without arterial stiffness were not
shown in this table. *** Different degrees of AS: Mild AS (BaPWV >1400 cm/s); Moderate AS (BaPWV >1700 cm/s); Severe AS: (BaPWV
>2000 cm/s). References [8,9,14] were provided for baPWV.
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Table 5. Multivariate linear regression analysis of systolic BP and baPWV in the study population overall and the age subgroups*.

BaPWV** Entered variable B t P

Total systolic BP 8.467 7.862 0.000
. asesyeas  systolicep gssa 6254 0000
 esgoyeas  systolcep 8616 a7 0000
 >80yeas  systolicBP g199 3260 0002

BaPWV - brachial-ankle pulse wave velocity. * Variables are presented as mean+SD or n (%). ** References [8,9,14] were provided for
baPWV.

Table 6. Binary and ordinal logistic regression analysis of BP control and AS and its severity in the study population overall*.

Binary logistic regression

Ordinal logistic regression

OR (95% ClI) OR (95% CI)

BP control

Uncontrolled BP 5.93 (2.78~12.64) 4.01(2.51~6.42)

AS - arterial stiffness. * Variables are presented as mean+SD or n (%).

Discussion

Previous studies [15] found that age and BP are the 2 most
important factors influencing PWV. In this study, both the baP-
WV value and the AS detection rate (baPWV >1400 cm/s) in-
creased from middle-age through to old age, indicating that AS
is part of the aging process in patients with hypertension. In
this study, the baPWV value was high in hypertensive patients,
reaching 1779.2+404.8cm/s in the study population overall and
1528.9+249.8, 1859.2+362.0, and 2104.0+414.2cm/s in pa-
tients aged 45-65, 65-80 and >80 years, respectively. Although
the samples were different, a study by Ueki et al [16] showed
the same trend. However, baPWV was significantly higher in
our study than in a previous study by Yiming et al in young-
er hypertensive patients [17]. The rate of detection of AS in
middle-aged and elderly patients with hypertension was high,
at 79.5%, and the detection rates for mild, moderate, and se-
vere AS were 33.0%, 19.2%, and 27.2%, respectively. BaPWV
is a classical clinical indicator of AS that has been shown to
be closely related to cardiovascular events [18] and is an in-
dependent risk factor for cardiovascular disease [19]. Niiranen
et al [20] showed that the risk of cardiovascular events was
greater in individuals with high PWV than in those with low
PWV, regardless of whether they were hypertensive. Therefore,
patients with high PWV, particularly those who are hyperten-
sive and middle-aged or elderly, should be managed carefully.

In a study that included 1079 patients [21], the mean PWV
was 6.85+1.66 m/s in the normotensive control group and
8.04+1.8 m/s in the hypertensive group, and it increased

linearly with age. In that study, the mean PWV was signifi-
cantly higher in patients over 50 years of age than in younger
patients (8.35 m/s vs 5.92 m/s, P<0.001); moreover, the rate
of increase in PWV per decade was significantly higher in the
hypertensive group than in the normotensive group (0.93 m/s
vs 0.44 m/s, P<0.001). A large-scale longitudinal study that fol-
lowed up 577 Chinese patients from 2008 to 2014 [22] found
that the PWV was more rapid in hypertensive subjects than
in normotensive subjects and that subjects who were nor-
motensive at baseline and subsequently became hyperten-
sive during follow-up had a more rapid PWV than those who
remained normotensive. The results of that study are consis-
tent with our present findings that PWV increases with age
and BP. In our study, middle-aged and elderly patients with
hypertension were prone to developing a high baPWV and se-
vere AS. Therefore, these patients should be considered as a
high-risk group. Regular monitoring of AS in patients with hy-
pertension from middle-age onwards and timely detection of
changes in AS could delay or prevent cardiovascular disease.

The EVOPIU study [23], in which subjects were followed up
for 4 years, showed that carotid-femoral PWV was higher
in the hypertensive group with poor BP control than in the
normotensive group and the hypertensive group with good
BP control and that the PWV increased with age. Moreover,
a survey of the offspring of the original participants in the
Framingham study [20] found that a high PWV was signifi-
cantly more common in subjects with uncontrolled hyperten-
sion than in those with well-controlled hypertension (90% vs
60%). In our study of a middle-aged and elderly hypertensive
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population, the mean baPWV value and the AS detection rate
were significantly higher in patients with uncontrolled hyper-
tension (1860.4+404.2 cm/s and 90.9%, respectively) than in
those with well-controlled hypertension (1710.4+393.6 cm/s
and 69.8%). Furthermore, the moderate and severe AS detec-
tion rates were both significantly higher in patients with un-
controlled hypertension (27.3% and 32.2%, respectively) than
in those with well-controlled hypertension (12.4% and 23.1%).

The findings outlined above indicate that fluctuation of BP ac-
celerates progression of AS in patients with hypertension. A
cross-sectional study in a rural adult population in China [24]
showed that baPWV was more closely correlated with BP (in-
cluding systolic BP, diastolic BP, mean arterial pressure, and
pulse pressure) than age (Spearman correlation coefficient,
P<0.001). In this study, even in the same age group, baPWV,
detection rate of AS, and the incidence of moderate or severe
AS were high in patients with uncontrolled hypertension, in-
dicating that AS development could be avoided by well-con-
trolled BP regardless of age. Furthermore, multivariate linear
regression analysis revealed a positive linear relationship be-
tween systolic BP and baPWV in the study population overall
and the different age groups. In the study population overall,
baPWV increased by 8.467 cm/s with each 1-mmHg increment
in systolic BP and by 8.584, 8.616, and 8.199 cm/s in patients
aged 45-65, 65-80, and >80 years, respectively. After adjust-
ing for other confounding factors, logistic regression analysis
showed that uncontrolled BP was a risk factor for AS and its
severity. The risk of AS was 5.93 times higher (95%Cl 2.78-
12.64) and the risk of a one-grade increase in the severity of
AS was 4.01 times higher (95% Cl 2.51-6.42) in patients with
uncontrolled hypertension than in those with well-controlled
hypertension. Our study shows that well-controlled BP could
reduce the risk and severity of AS in middle-aged and elderly
patients with hypertension. Therefore, antihypertensive ther-
apy should focus on the target BP; and standard treatment is
the key to reducing cardiovascular events, which has similar-
ly been confirmed by previous studies. A meta-analysis [25]
showed that BP <150/90 mmHg in hypertensive patients aged
60 years or older could significantly improve health status.

This study confirmed the effect of BP on baPWV. Therefore,
we should be concerned with not only BP but also baPWV in
hypertensive patients. The recommendations for target BP in
the current guidelines in elderly patients with hypertension are
not consistent [26]. The 2019 Chinese guideline for the man-
agement of hypertension in the elderly [11] indicates that BP
should be decreased to 140/90 mmHg in patients aged over
65 years and initially to 150/90 mmHg and subsequently to
140/90 mmHg, if possible, in patients over 80 years of age.
Meanwhile, the 2018 European Guidelines for Hypertension [12]
recommend a target BP range of 130-140/70-80 mmHg in pa-
tients over the age of 65 years, but do not set a specific target
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for those over 80 years, and emphasize only a lower limit of
130/70 mmHg in patients over 65 years. However, the SPRINT
study [27], which included patients aged 75 years or older,
found that compared with a systolic BP of 140 mmHg, a value
<120 mmHg could significantly reduce fatal and nonfatal ma-
jor cardiovascular events and mortality from any cause with-
out increasing the total incidence of serious adverse events.
BaPWV can be used in patients with hypertension to predict
the risk of cardiovascular disease and as an indicator of target
organ damage and BP control during long-term antihyperten-
sive treatment [28]. As required by the European Guidelines for
Hypertension, antihypertensive therapy should not only meet
the BP target but also reduce the severity of AS, and improve-
ment in PWV should be evaluated simultaneously while control-
ling BP. At present, there is still a lack of consensus regarding
antihypertensive targets in the elderly. Therefore, further large-
scale and multiregional studies are needed to define antihy-
pertensive treatment targets that can delay or ameliorate AS.

AS is a manifestation of arterial dysfunction, and its patho-
logical mechanism includes collagen deposition, fracture or
degradation of elastic fibers, necrosis and calcification in the
middle arterial layer, and collagen cross-linking, which results
in excessive vascular fibrosis and reduced elasticity [1]. Aging
causes degenerative changes in the vessel wall, leading to the
above changes in vascular structure [29], vascular endothelial
dysfunction, decreased release of vasodilators (nitric oxide and
prostacyclin), and increased release of vasoconstrictors (endo-
thelin and thromboxane), which further promote AS. The same
changes occur in AS caused by hypertension; however, the ex-
act mechanism has not been fully elucidated, which is not only
shown on the hemodynamic changes. Activation of the renin-
angiotensin-aldosterone system, oxidative stress, and other
factors can similarly cause excessive arterial fibrosis and de-
position of extracellular matrix, leading to AS. It has been re-
ported that hypertension and AS cause and affect each oth-
er and that stiffness of the vascular wall and stenosis of the
vascular lumen caused by AS are risk factors for high BP [20].
However, the temporal relationship between arterial stiffness
and BP remains controversial. The Bogalusa Heart Study [30]
reported that elevated BP preceded increased arterial stiffness
during young adulthood. In contrast, a study by Wu et al [31]
found that arterial stiffness can precede elevated BP. The rea-
sons may be that the subjects in the latter study were older
and the follow-up time was shorter. In addition, BP hemody-
namics changed with aging, which might change the tempo-
ral relationship between arterial stiffness and BP.

This study has several limitations. First, all study participants
were Chinese, and the sample size was small. Therefore, its re-
sults require confirmation in a large multicenter study. Second,
BP was measured in the ward. Therefore, the possibility that
white-coat and masked hypertension may have resulted in the
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overestimation or underestimation of BP and affected our re-
sults cannot be excluded. Third, although relevant confound-
ing factors were adjusted for as far as possible when evaluat-
ing the relationship between BP and baPWV, we did not adjust
for changes in environment, physical exercise, or dietary hab-
its. Fourth, we used baPWV rather than the criterion stan-
dard of carotid-femoral PWV to evaluate AS, which may have
caused some errors.
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Conclusions

In this study, we observed a high rate of AS and a positive re-
lationship between baPWV and BP in middle-aged and elder-
ly Chinese patients with hypertension and identified uncon-
trolled BP to be a risk factor for AS and its severity. Therefore,
we should both actively monitor the degree of AS and pre-
scribe antihypertensive therapy. Standard treatment with a
target BP is the key to reducing cardiovascular events in mid-
dle-aged and elderly patients with hypertension.
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