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Abstract
This study aimed to investigate the predictive values of central systolic blood pressure (cSBP) and peripheral systolic blood
pressure (pSBP) for the progression of carotid intima-media thickness (cIMT). A total of 953 Chinese participants from
an atherosclerosis cohort with complete information, including baseline cSBP, questionnaire information, biochemical
examination, baseline, and follow-up carotid ultrasonography quantitative data, were included in this study. A multilinear
regression model, adjusted for possible covariates, was used to investigate the predictive values of cSBP and pSBP for rate
of cIMT change. The average age of all participants was (52.11 ± 4.74 years). The baseline levels of cSBP, pSBP, max
cIMT, and mean cIMT were (132.55 ± 18.18)mmHg, (130.76 ± 15.40)mmHg, (813.52 ± 118.49)µm and (681.11 ± 99.90)
µm, respectively Those with hypertension, diabetes and dyslipidemia accounted for 40.71% (388), 18.05% (172), and
70.41% (671), respectively. After 2.3 years of follow-up, the average rates of max and mean cIMT change were
8.70 (−0.49–19.43)% and 2.59 (−4.72–10.81)%, respectively. Per standard deviation increase of cSBP, but not pSBP,
was associated with increases of max (for cSBP, β 1.07, 95%CI 0.18–1.96, p= 0.018; for pSBP, β 0.48, 95%CI −0.45–1.41,
p= 0.315) and mean (for cSBP, β 0.84%, 95%CI 0.10−1.58, p= 0.027; for pSBP, β 0.59%, 95%CI −0.18–1.37, p= 0.135)
cIMT change rate after adjusting for possible covariates. In conclusion, cSBP, but not pSBP, is independently associated
with cIMT progression in our community-based Chinese population. cSBP should be considered for the purpose of CVD
primary prevention.

Keywords Carotid intima-media thickness (cIMT) ● Central systolic blood pressure (cSBP) ● Peripheral systolic blood
pressure (pSBP) ● Cohort ● Hypertension

Introduction

Cardiovascular disease (CVD) represents the leading cause
of mortality in developed and many developing countries
[1]. One of the most important risk factors for CVD is
atherosclerosis [2]. Carotid intima-media thickness (cIMT)
has emerged as a noninvasive means to assess early ather-
osclerosis, nonatherosclerotic compensatory remodeling
with largely medial hypertrophy and CVD risk [3, 4]. A

consensus statement from the American Society of Echo-
cardiography confirms that measurement of cIMT with B-
mode ultrasound is a noninvasive, sensitive, and repro-
ducible technique for identifying and quantifying athero-
sclerotic burden and CVD risk.

Hypertension is a traditional and major risk factor for
atherosclerosis [5]. Brachial blood pressure has been used
as the criterion for hypertension for centuries [6], and sev-
eral studies have demonstrated a positive association
between brachial blood pressure and subclinical athero-
sclerosis like cIMT [7–9]. An increasing body of evidence
suggests that central blood pressure (cBP) is a meaningful
supplement for peripheral blood pressure (pBP) in predict-
ing the occurrence of atherosclerosis as well as CVD
[10–12]. Normally, systolic blood pressure (SBP) amplifies
as much as 10–14 mmHg when moving from the aorta to
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the brachial artery as a consequence of reflection of the
pressure wave [13]. Central SBP (cSBP) reflects the pres-
sure that the carotid arteries and heart are directly under
and is associated with arterial stiffness. Therefore, it is
important to explore whether noninvasive cSBP is mean-
ingful in the assessment of cIMT progression [14–16].

Several cross-sectional investigations suggest that cBP is
positively associated with cIMT [14, 17]; however, to our
knowledge, no study has investigated the predictive value of
cSBP for the progression of cIMT in a longitudinal way, and
no longitudinal study has compared the predictive values of
cSBP and pSBP for the progression of cIMT. Therefore, in
this study, we compared the predictive value of cSBP and
pSBP for the progression of cIMT using a cohort design.

Methods

Study design

A total of 9540 residents aged above 40 years were drawn
from the Pingguoyuan and Gucheng communities of Shi-
jingshan district in Beijing, China in 2011 and 2012. In
2014, 5962 of the participants with gene chip data were
invited for a follow-up visit, and 64.1% (3823) of them
came onsite. Those without carotid ultrasonography exam-
ination in a follow-up visit (38) or baseline (2678) and
those without cBP examination (154) were excluded in
the longitudinal analysis. Ultimately, 953 participants with
baseline and follow-up quantitative carotid ultrasonography
data were included in the analysis. The methods and pri-
mary results of this survey have been reported elsewhere
[18, 19]. Written informed consent was obtained from all
participants, and this study was approved by the ethics
committee of Peking University First Hospital.

Baseline data collection

A standard questionnaire was used for the collection of
lifestyle data, including current smoking and history of
disease, medication information, sex and age. A venous
blood sample was obtained from the forearm of each par-
ticipant after a minimum 12-h overnight fast. Total cho-
lesterol (TC), low-density lipoprotein (LDL), high-density
lipoprotein (HDL), total triglyceride (TG), serum creatinine
(Scr), fasting plasma glucose (FPG) and the standard 75 g
oral glucose tolerance test (OGTT) were measured using a
Roche C8000 Automatic Analyzer.

Seated brachial blood pressure was obtained after resting
at least 5 min using an HEM-7117 electronic sphygmoman-
ometer with appropriately sized cuffs. Triplicate measure-
ments on the right arm were taken with ≥1min between
successive readings. The peripheral SBP (pSBP) and

peripheral diastolic blood pressure (pDBP) readings used in
the analysis were the mean of three successful measurements.

Noninvasive cSBP was then evaluated in the same
position by mathematically transforming the radial artery
pulse waveform to the aortic pulse waveform using an
Omron HEM-9000AI device, which has proved to be an
accurate method [20]. The radial artery pressure waveform
was recorded for at least 10 s until the waveform was
steady and was calibrated to the brachial blood pressure.
Peaks of inflection points corresponding to early and late
SBP were obtained by multidimensional derivatives of
the original pulse waveforms. cSBP was calculated from
the pressure at the late systolic shoulder of the radial pres-
sure waveform. Linear regression was used for the calcu-
lation of cSBP [19, 21].

Carotid ultrasonography

Carotid ultrasonography was performed both in 2012 and
2014 using a GE Medical Systems (Milwaukee, WI, USA)
ultrasound scanner equipped with an 8-MHz linear-array
transducer. Participants were asked to lie on the scan bed
in supine position with their head resting comfortably and
to rotate their neck in the direction opposite to the probe
using a 45-degree angle. Max and mean cIMTs were
measured by certified sonographers with an MIA-Carotid
Analyzer 6.0 from the far walls of the right and left common
carotid artery (CCA) at end diastole (minimal lumen dia-
meter) on multiple cycles of images. The measured segment
of interest was 10 mm in length in the CCA near the bulb
and was free of plaques. The max and mean cIMTs used
in analysis were the mean of the bilateral max and the
mean cIMT, respectively, and the rate of cIMT change
was defined as (cIMT (follow-up visit) – cIMT (baseline)) /
cIMT (baseline) × 100%.

Body mass index (BMI) was calculated as kilograms
per meter squared. Current smoking was defined as smoking
at least one cigarette for more than half a year. Hypertension
was defined as pSBP ≥ 140mmHg or/and pDBP ≥ 90 mmHg
or/and the use of antihypertensive medications or/and
a history of hypertension [22]. Diabetes was defined as
FPG ≥ 7.0 mmol/l or/and OGTT ≥ 11.1 mmol/l or/and
use of antidiabetes medications or/and a history of diabetes
[23]. Dyslipidemia was defined as TC ≥ 5.18mmol/l or/and
TG ≥ 1.7 mmol/l or/and LDL ≥ 3.37mmol/l or/and HDL
<1.04 mmol/l or/and a disease history of dyslipidemia or/and
using lipid-lowering drugs [24].

Statistical analysis

Statistical analysis was performed using Empower(R)
(www.empowerstats.com, X&Y solutions, Inc. Boston MA)
and R (http://www.R-project.org). Normally distributed
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continuous data including age, Scr, baseline cIMT, rate of
cIMT change, cSBP and BMI are presented as the means ±
SD, and differences between groups were examined using
one-way ANOVA. Categorical data included sex, current
smoking, use of lipid-lowering, antidiabetes, and anti-
hypertensive medications, and prevalence rates of hyper-
tension, diabetes, and dyslipidemia and are presented as
numbers (percentages). Differences between groups were
examined using the chi-square test. A multilinear regression
model, adjusted for sex, age, BMI, Scr, current smoking,
using of lipid-lowering drugs, antidiabetes and anti-
hypertensive medications, diabetes, dyslipidemia and
baseline cIMT, was used to investigate the predictive values
of cSBP and pSBP for the progression of cIMT. A two-
tailed P < 0.05 indicated statistical significance.

Results

Baseline characteristics of participants

Table 1 shows the characteristics of the participants strati-
fied by cSBP groups. A total of 953 participants with an

average age of 52.11 ± 4.74 years were included in this
analysis, and 36.62% (349) of them were men. Those with
hypertension, diabetes, and dyslipidemia accounted for
40.71% (388), 18.05% (172), and 70.41% (671), respec-
tively. The baseline levels of cSBP and pSBP and the max
and mean cIMT were (132.55 ± 18.18)mmHg, (132.55 ±
18.18)mmHg, and (813.52 ± 118.49)µm and (681.11 ±
99.90)µm, respectively. There were no differences in the
percentages of current smoking, use of lipid-lowering and
antidiabetes medications, percentages of male and Scr, in
different baseline cSBP quartiles, but the average levels of
baseline age, prevalence of hypertension, diabetes and
dyslipidemia, BMI, cSBP and percentage using anti-
hypertensive medications were significantly different at the
level of 0.05 in different cSBP quartiles.

Predictive values of cSBP and pSBP in the
progression of cIMT

Table 2 shows the effects of cSBP and pSBP in the pro-
gression of cIMT in all 953 participants. After 2.3 years of
follow-up, the rates of max and mean cIMT change were 8.70
(−0.49–19.43)% and 2.59 (−4.72–10.81)%, respectively. Per

Table 1 Characteristics of participants stratified by cSBP groups

Characteristics Total cSBP groups (mmHg) p value

<120 120–140 ≥140

n 953 222 427 304

Malea 349 (36.62%) 75 (33.78%) 160 (37.47%) 114 (37.50%) 0.605

Age (year)b 52.11 ± 4.74 50.55 ± 4.99 52.09 ± 4.55 53.29 ± 4.49 <0.001

BMI (kg/m2)b 25.84 ± 3.27 25.23 ± 3.50 25.77 ± 3.22 26.38 ± 3.07 <0.001

Scr (μmol/l)b 65.23 ± 13.88 65.10 ± 13.70 65.26 ± 13.64 65.28 ± 14.39 0.987

cSBP (mmHg)b 132.55 ± 18.18 110.72 ± 8.27 129.11 ± 5.50 153.33 ± 12.11 <0.001

pSBP (mmHg)b 130.76 ± 15.40 119.84 ± 12.63 128.21 ± 11.90 142.31 ± 14.11 <0.001

Baseline max cIMT (μm)b 813.52 ± 118.49 780.41 ± 108.71 804.00 ± 111.95 851.05 ± 124.61 <0.001

Baseline mean cIMT (μm)b 681.11 ± 99.90 656.76 ± 90.03 672.97 ± 94.23 710.33 ± 107.59 <0.001

Follow-up max cIMT (μm)b 884.09 ± 128.39 844.71 ± 122.29 879.64 ± 123.86 919.10 ± 130.08 <0.001

Follow-up mean cIMT (μm)b 698.87 ± 96.58 671.71 ± 94.13 692.47 ± 91.52 727.68 ± 98.15 <0.001

Current smokinga 211 (22.14%) 55 (24.77%) 95 (22.25%) 61 (20.07%) 0.437

History of disease

Hypertensiona 388 (40.71%) 43 (19.37%) 129 (30.21%) 216 (71.05%) <0.001

Diabetesa 172 (18.05%) 34 (15.32%) 66 (15.46%) 72 (23.68%) 0.008

Dyslipidemiaa 671 (70.41%) 138 (62.16%) 300 (70.26%) 233 (76.64%) 0.002

Medication use

Antihypertensivea 228 (24.05%) 31 (14.03%) 71 (16.75%) 126 (41.58%) <0.001

Lipid-loweringa 79 (8.36%) 15 (6.82%) 33 (7.80%) 31 (10.26%) 0.319

Antidiabetesa 74 (7.79%) 15 (6.79%) 26 (6.12%) 33 (10.86%) 0.051

cSBP central systolic blood pressure, pSBP peripheral systolic blood pressure, Scr serum creatinine
aData were presented as number (percentage), differences between groups were tested by chi-square test
bData were presented as mean ± SD, differences between groups were tested by one-way ANOVA
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standard deviation increase of cSBP was associated with
increases of 1.07% (95%CI 0.18–1.96, p= 0.018) and 0.84%
(95%CI 0.10−1.58, p= 0.027) for the rates of max and mean
cIMT change after adjusting for sex, age, BMI, current status
of smoking, prevalence rates of diabetes and dyslipidemia,
use of antidiabetes, antihypertensive and lipid-lowering drugs,
Scr and baseline cIMT. Furthermore, compared with the first
cSBP group (cSBP < 120mmHg), there were increases of
2.80% (95%CI 0.39–5.21, p= 0.023) and 2.63% (95%CI
0.63–4.63, p= 0.010) for the rates of max and mean cIMT
change in the third cSBP group (cSBP ≥ 140mmHg). How-
ever, pSBP was not associated with cIMT progression in our
cohort after adjusting for possible covariates (for max cIMT, β
0.48, 95%CI −0.45–1.41, p= 0.315; for mean cIMT, β 0.59,
95%CI −0.18–1.37, p= 0.135). Figure 1a, b shows the
relationships of rates of max and mean cIMT change with

cSBP, adjusted for possible covariates; data in the 2.5–97.5%
range of the cSBP level were included in the figure. Figures 2
and 3 show interactions between covariates and cSBP; no
interaction was found between covariates and cSBP in our
cohort analysis. We further analyzed the effect of cSBP on the
progression of cIMT in those without hypertension, and the
result showed that even in those without hypertension, cSBP
also predicted the progression of cIMT (for max cIMT, β
1.79, 95%CI 0.37−3.21, p= 0.014; for mean cIMT, β 1.10,
95%CI −0.05–2.25, p= 0.060).

Discussion

cSBP but not pSBP is independently associated with the
progression of both max and mean cIMT in a longitudinal

Table 2 Regression model for effects of cSBP and pSBP on rate of cIMT change

CIMT progression Median (interquartile range) Model I Model II

β (95%CI) p β (95%CI) p

Max-cIMT

cSBP (per SD) 8.70 (−0.49–19.43) 1.26 (0.40, 2.11) 0.004 1.07 (0.18, 1.96) 0.018

cSBP groups

<120.00 mmHg 8.84 (−0.55–17.89) ref. ref.

120.00–140.00 mmHg 8.82 (0.00–19.36) 1.82 (−0.30, 3.94) 0.092 2.01 (−0.13, 4.15) 0.066

≥140.00 mmHg 8.29 (−2.70–20.21) 3.13 (0.80, 5.46) 0.009 2.80 (0.39, 5.21) 0.023

p for trend 0.009 0.026

pSBP (per SD) 8.70 (−0.49–19.43) 0.72 (−0.17, 1.61) 0.114 0.48 (−0.45, 1.41) 0.315

pSBP groups

<120.00 mmHg 6.85 (0.00–18.91) ref. ref.

120.00–140.00 mmHg 10.27 (0.00–19.84) 2.32 (0.23, 4.41) 0.030 1.91 (−0.22, 4.04) 0.079

≥140.00 mmHg 7.14 (−3.09–19.40) 1.88 (−0.58, 4.35) 0.135 1.11 (−1.46, 3.68) 0.398

p for trend 0.149 0.420

Mean-cIMT

cSBP (per SD) 2.59 (−4.72–10.81) 0.98 (0.27, 1.70) 0.007 0.84 (0.10, 1.58) 0.027

cSBP groups

<120.00 mmHg 2.14 (−4.94–9.34) ref. ref.

120.00–140.00 mmHg 3.15 (−4.14–10.90) 1.00 (−0.76, 2.76) 0.267 1.14 (−0.65, 2.92) 0.212

≥140.00 mmHg 2.38 (−5.69–11.84) 2.88 (0.94, 4.81) 0.004 2.63 (0.63, 4.63) 0.010

p for trend 0.003 0.009

pSBP (per SD) 2.59 (−4.72–10.81) 0.73 (−0.01, 1.48) 0.054 0.59 (−0.18, 1.37) 0.135

pSBP groups

<120.00 mmHg 2.71 (−4.50–9.85) ref. ref.

120.00–140.00 mmHg 2.92 (−4.13–11.38) 1.42 (−0.32, 3.16) 0.111 1.23 (−0.54, 3.01) 0.173

≥140.00 mmHg 1.88 (−5.97–10.74) 1.49 (−0.57, 3.54) 0.157 1.00 (−1.14, 3.14) 0.360

p for trend 0.166 0.374

Rate of cIMT change: (cIMT (follow-up) – cIMT (baseline)) / cIMT (baseline) × 100%; model I adjusted for: sex, age, body mass index, baseline
cIMT; model II adjusted for: sex, age, body mass index, baseline cIMT, serum creatinine, current smoking, diabetes, dislipidemia, using of
antihypertensive, antidiabetes and lipid-lowing drugs

cSBP central systolic blood pressure (mmHg), pSBP peripheral systolic blood pressure (mmHg), median (interquartile range) median and
interquartile range of cIMT change (%), cIMT carotid intima-media thickness
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analysis in our community-based cohort. Moreover, cSBP
still predicts cIMT progression in those subjects without
hypertension after adjusting for possible covariates, which
is consistent with many cross-sectional studies and supports
trials using cBP as a treatment target [10]. To our knowl-
edge, this is the first cohort study reporting the independent
predictive value of cSBP for the progression of cIMT
and is the first cohort study to investigate the predictive
values of cSBP and pSBP for the progression of cIMT
together.

cSBP has been found to be associated with targeted
organ damages, such as left ventricular mass and cardio-
vascular death [2, 15, 25, 26], which indirectly supports
our result since cIMT is associated with CVD and ather-
osclerosis. For example, a study with 1272 normotensive
and untreated hypertensive participants in Taiwan found
that cBP independently contributed to cardiovascular
mortality and that both cPP and cSBP were confirmed to
be associated with left ventricle hypertrophy and cardio-
vascular outcome in the Strong Heart Study [10]. Mon-
tezano noted that noninvasive cBP by pulse wave analysis
was a valuable method in predicting TOD in untreated
essential hypertension patients and that cSBP should be
taken into account for the prevention of TOD in these
patients [27].

In addition, clinical studies have concluded that cBP-
lowering treatment properties in hypertensive patients alter
hypertension-associated cardiac and vascular hypertrophy
[28]. The ASCOT−BPLA study found that in recent
ischemic stroke and transient ischemic attack patients,
Allopurinol lowered cBP and reduced cIMT progression
[28], which also indicated that cBP plays an important role
in cIMT progression.

Furthermore, some cross-sectional studies also found a
positive association between cSBP and cIMT, which is a
support for our study [29]. For example, in a population-based
cross-sectional study of 462 black South Africans, a positive
relationship between central pulse pressure (cPP) and cIMT
(partial r= 0.40, p < 0.01) was found [30]. Similarly, in the
CRIC study at the University of Pennsylvania, both cPP
(regression coefficient 0.0025, p < 0.001) and cSBP (regres-
sion coefficient 0.0017, p < 0.001) significantly associated
with cIMT (n= 367) [31]. The most important study to date
was a baseline cross-sectional survey in the same community-
based population, which also highlighted a positive associa-
tion between cBP and increase of cIMT (increase of cIMT
was defined as cIMT > 0.9mm; OR for an average increase of
10 mmHg cSBP: 1.069, p < 0.01) [32], but this study found
that pSBP was also associated with cIMT. However, the study
used data judged on site immediately by certified sono-
graphers, and cIMT was used as a binary variable (increase of
cIMT was defined as cIMT> 0.9 mm), while our analysis
used data measured by certified sonographers with an MIA-
Carotid Analyzer 6.0. More investigations are needed to
determine the mechanisms of this discrepancy between
longitudinal and cross-sectional analyses.

Two studies that did not demonstrate a positive asso-
ciation between cBP and cIMT were as follows: a part of
the Latinos Using Cardio Actions to Reduce Risk
(LUCHAR) program with 177 subjects found that cBP was
associated with cIMT only in the univariate analysis; after
adjusting for Framingham factors, this association was no
longer significant [33]. However, as a cross-sectional study,
the sample size was small. A study including 706 subjects
(59 ± 10 years) who visited the hospital for a physical
check-up found that cSBP had no relationship with cIMT,

Fig. 1 Association between cSBP and progression of cIMT. a Asso-
ciation between cSBP and rate of max cIMT change; b Association
between cSBP and rate of mean cIMT change. cSBP central systolic
blood pressure (mmHg), cIMT carotid intima-media thickness; rate of

cIMT change: (cIMT (follow-up visit) – cIMT (baseline)) / cIMT
(baseline) × 100%. Adjusted for: sex, age, body mass index, baseline
cIMT, serum creatinine, current smoking, diabetes, dyslipidemia, and
the use of antihypertensive, antidiabetes and lipid-lowering drugs
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but in this study, the average age of participants was older
than other studies, and no adjustment was made for anti-
hypertensive medication, which may cause inaccuracy [34].

Regarding the predictive value of pSBP on cIMT pro-
gression, associated longitudinal studies are rare, and
divergence existed in previous cohort studies. Kendrick
et al. found that higher SBP at baseline was associated with

a significantly greater yearly change in covariate-adjusted
mean cIMT in 724 chronic kidney disease patients over a 4-
year follow-up period [35]; however, Berg et al. found that
pSBP was not associated with change in IMT in a
population-based cohort study over a 5-year follow-up
period [36]. Different disease status among participants may
be possible reason for this discrepancy.

Fig. 2 Interaction analysis of potential effect modifiers for the asso-
ciation between cSBP and rate of max cIMT change. Adjusted for, if
not stratified by, sex, age, body mass index (BMI), diabetes, dyslipi-
demia, antihypertensive, lipid-lowering and antidiabetes drugs, current
smoking, serum creatinine, and baseline cIMT; cSBP central systolic
blood pressure (mmHg), cIMT carotid intima-media thickness; Rate of
cIMT change: (cIMT (follow-up) – cIMT (baseline)) / cIMT (base-
line) × 100%

Fig. 3 Interaction analysis of potential effect modifiers for the asso-
ciation between cSBP and rate of mean cIMT change. Adjusted for, if
not stratified by, sex, age, body mass index (BMI), diabetes, dyslipi-
demia, antihypertensive, lipid-lowering and antidiabetes drugs, current
smoking, serum creatinine, and baseline cIMT; cSBP central systolic
blood pressure (mmHg), cIMT carotid intima-media thickness; rate of
cIMT change: (cIMT (follow-up) – cIMT (baseline)) / cIMT (base-
line) × 100%
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The mechanisms for the association between cSBP and
progression of cIMT can be complex and are still under
investigation. Nox-induced ROS production can be one
possible reason, which is increased with elevated blood
pressure, influencing mitogenic signaling and cell cycle
regulation and leading to altered cell growth and vascular
remodeling [37]. Matrix metalloproteinases also play a
role in the progression of cIMT since they contribute
to extracellular matrix proteolysis and vascular smooth
muscle cell migration [38]. In addition, because of the
existence of pulse amplification and central wave reflections
[13], SBP is normally amplified as much as 10–14 mmHg
when moving from the aorta to the brachial artery. There-
fore, cBP is a more accurate representation of loading
conditions on the heart and carotid artery. Moreover, the
pulse wave travels faster in stiff arteries than healthy and
compliant arteries; as a result, in stiff arteries, the reflection
of the pulse wave merges earlier with the incident wave,
making the elevation of cSBP more apparent in stiff arteries
[39], suggesting that cSBP can reflect the stiffness of
arteries, which is associated with carotid artery damage.
Furthermore, arteries are under steady and pulsatile stretch
[40]; steady stretch implicates FAK (focal adhesion kinase),
and pulsatile stretch frees radicals derived from oxidative
stress and the presence of inflammatory factors. cSBP is
associated with both steady and pulsatile stretches, meaning
that elevated cSBP may damage arteries through both of
the above pathways [41, 42].

Limitations

There are several limitations in this study. First, this was a
single-center study with participants derived from only one
community-based cohort; therefore, more studies are needed
for a more exact relationship between cSBP and the pro-
gression of cIMT. However, while no longitudinal obser-
vational study has been designed to investigate the
predictive value of cSBP on the progression of cIMT, our
study filled this gap. Second, diastolic blood pressure mea-
surement is not available for the Omron device; therefore,
cDBP and cPP were not available in this study. More studies
on these measurements are still needed. However, cSBP was
found to have a predictive value for the progression of cIMT
even after adjusting for other covariates in this study, which
is also meaningful. Third, in the present study, the duration
of follow-up was slightly shorter. Replication analyses are
still needed to fully determine the predictive value of cSBP
for cardiovascular events, but we did identify a predictive
value of cSBP for the progression of cIMT, meaning that
cSBP plays an important role in the progression of cIMT.
Previous studies that focused on the progression of cIMT
have successfully identified risk factors of cIMT progression
with a follow-up period of no longer than 3 years [43, 44].

Conclusion

cSBP, but not pSBP, was independently associated with
cIMT progression risk in our Chinese community-based
population. Assessment and treatment of cBP may help
prevent atherosclerosis at an early stage.
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