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Association between elevated blood pressure and increased pulse wave velocity in adolescents
ZHANG Xiao“, WANG Yuedong, ZHAO Min, YANG Lili, XI Bo
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Shandong University/ Children Cardiovascular Research Center of Shandong University, Jinan 250012, Shandong Province, China
[Abstract] Objective To explore the association between blood pressure levels and brachial-ankle pulse wave velocity ( baP-
WYV) in adolescents, so as to provide a scientific basis for early prevention and control of cardiovascular disease. Methods The
study utilized data from the October to December 2023 survey conducted by of the Huantai Child Cardiovascular Health Cohort,
which included 1 197 adolescents aged 12—17 years. According to the Reference of Screening for Elevated Blood Pressure among
Children and Adolescents aged 7-18 years, participants were classified into normal, high-normal, and elevated blood pressure
groups. The baPWV elevation was defined as a baPWV value greater than or equal to the 90th percentile of the sex- and age-specific
baPWYV values in the study population. The association between elevated blood pressure and increased baPWV was assessed by bi-
nary Logistic regression models. Restricted cubic spline model was applied to evaluate the dose-response curve of the relationship
between blood pressure Z-scores and increased baPWV. Results Among adolescents, the prevalence of high-normal and elevated
blood pressure were 22.6% and 14.1%, respectively. The mean baPWV values were 918, 978 and 1 030 cm/s in the normal, high-
normal, and elevated blood pressure groups, respectively. The prevalence rates of elevated baPWV were 7.3%, 9.6% and 27.2% in
these three groups correspondingly. Logistic regression analysis showed that, after adjusting for covariates, both high-normal and el-
evated blood pressure were significantly associated with higher odds of increased baPWV[ OR(95%CI) =1.87(1.08-3.20) and 8.24
(4.73-14.50) , both P<0.05]. Linear dose-response associations were identified between systolic and diastolic blood pressure Z-

scores and increased baPWV (P >0.05) . Conclusions Elevated blood pressure in adolescents is positively associated with

non-linearity

high baPWV. Greater emphasis should therefore be placed on blood pressure monitoring and health management during adolescence.
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Comparison of baseline characteristics distribution of participants across different blood pressure levels
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Table 2 Logistic regression analysis of high blood pressure and high baPWV among adolescents of different genders
B R 2 R 3
Leill N
tE5) 1 Fe 53 44 OR {H.(95%CI) P 1A OR {H.(95%CI) PA OR {H.(95%CI) P14
B IEH I 4 1.00 1.00 1.00
(n=619) TE 3 A R4 1.56(0.61~3.49) 0.31 1.57(0.61~3.53) 1.83(0.70~4.28) 0.19
1t 0 2 2 3.58(1.75~7.02) <0.01 3.79(1.84~7.52) 4.91(2.07~11.60) <0.01
ik IEH MR 1.00 1.00 1.00
(n=578) fe LI 20 1.79(0.89~3.68) 0.11 1.80(0.89~3.71) 2.26(1.10~4.75) 0.03
I AR e 2 7.31(3.83~14.60) <0.01 7.47(3.88~15.00) 13.60(6.22~31.30) <0.01
B IEH Il 1.00 1.00 1.00
(n=1197) TE v R R 4 1.54(0.90~2.57) 0.11 1.55(0.91~2.60) 1.87(1.08~3.20) 0.02
I Al i 24 5.23(3.31~8.28) <0.01 5.31(3.35~8.42) 8.24(4.73~14.50) <0.01

FE BN 1 R AR R 2 AT 1 Al bR A IR A R I ) PR T3 B RARASRR BRIR ORHSE AR A 3 A

PR 2 oAt LA BMI, AR DL baPWV IEH WS BAH

24 HYFEOERSE baPWV 75697 - E X
% 22 RCS At (ARG T ) IR R 5475k

JE Z P R 5 baPWV T
:%(Pjggmﬁﬁj>0.05) JIWAE T,

I 2R AT R - O R

A Wi Ik B #T 5Kk
351 14
30 12k
% 20F S osr
= 3
g, =
% S % 6
10- 4
5+ 2L
0 L Il Il Il J 0 L 1 Il Il Il J
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3
ZiF 5y 74y
B 1 A REF KR Z 3Fr5 baPWV Tk 595 B - ROV 5 &
Figure 1 Dose-response relationship between systolic and diastolic blood pressure Z-scores and high baPWV in adolescents
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