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Study on the effect of gender difference on the correlation between ultrafast pulse

wave velocity and cardiovascular disease risk factors”
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[Abstract] Objective To research the effects of gender difference on the correlation between ultrafast
pulse wave velocity and cardiovascular disease risk factors. Methods A total of 176 healthy subjects excluding
cardiovascular disease history were selected, including 88 male and 88 female. The ufPWV technology was
used to exam each subject’s carotid artery pulse wave velocity of beginning systole (PWV-BS) and pulse wave
velocity of ending systole (PWV-ES). Also cardiovascular risk factors [age, BMI, systolic blood pressure,dias-
tolic blood pressure, glucose, cholesterol, triglycerides,low density lipoprotein (LLDL) ,high density lipoprotein
(HDL) ] were recorded and measured. The correlation between PWV-BS. PWV-ES and the above cardiovascu-
lar disease risk factors was analyzed,and the influence of gender difference on them was compared. Results
PWV-BS and PWV-ES were significant differences between male and female (P <0. 05). PWV-ES had more
relevant factors with cardiovascular disease risk factors and was significantly better in their relevance than
PWV-BS,PWV-BS and PWV-ES in female had more relevant factors with cardiovascular disease risk factors
than male. Conclusion Gender difference has significant influence on the correlation between ufPWV and car-
diovascular disease risk factors.
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i S A R U WA [ | P N I << 5 .
ik 3E Cultrafast pulse wave velocity, uf PWV) 3 AR
2 R — OB A TG A R A R R S R B R . A
FUREAEGER PWV KU F B, of PWV F R
HCGRTIR 2 000 Mt/ F5) Y F1 R S i 5 2508 B ik
PN 2% 3 50 90 308 . 0 O RO A 5 PWVEY L H
Hi FEANE A A AR B IESE ufPWV £ AS & F BF
RLGF o fa e pE A AT SE kL AR IR Rt B xt
ufPWV HARTFEAE /S | 1 JE 1M B . BMI %5 J5 | /E T 4
FWFFE, TR E JTH A WfPWV $ R AT 8 & & F
fli AS AT 19 TC A F= B o AH P 1) 22 55 0 32 B AR R ) 2
TEZm, BETIE R H . A B AR5 2 5
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(4 176 191 fk B AAAG 3 R i 55 X 42 9 L 4% 88 Ml , 4% 4%
B BL(20~<30 % ,30~<T40 % ,40~<50 & ,50~<C
60 % .60~<70 ZHPERILIE N 12 1. AHFRAEERE
PO PR O 2 Lo I 4R AR E I W) R, L O T A s
A5 HERR BEAE 6 S 7 P9 A& AR 0 i i 457 35 14 R RO
PRI ™ E A B G 9 e AR G R 5 e B LA 1
PP T8 R E A B s A RS R
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B kE AR A PR SRSk R B
Jok A BERCT B B R AR IR S s BB RRUE I gt
A ufPWV SRR REGE A S 557 A PR 45 4 4
2R 5 N AR W) G o W00 A5 A 4 R TR TR B BE (pulse
wave velocity of beginning systole, PWV-BS) & I 45
A kA 3 B (pulse wave velocity of ending sys-
tole, PWV-ES) . Ml 1% 22 5/ F 1. 0 m/s"" g 0 52
R [a] e 0 #5553 Jik - T RS BE (carotid intima-
media thickness,cIMT) , ¢ )5 ic sE A7 g 5P . TR —
HUE D bk 2 W& 2D 3 K, 40 5e % PWV-BS K
PWV-ES F-BCF $ (B A o e A8 . TR 4G 9 32 5%
T ) R A 2 B AE L B R L AR E L BMILL I 4 & K
JE i % IR 8 11 (HDL) R % B g 8 11 (LDL) | =Bt
B T O A UL R R L I £0 AR L Al

1.3 %Kitsxan

K HI SPSS 22. 0 #AFHE AT H0H8 4307, 11 1 5K
x s Fom o ORI MST AEAS ¢ K 536 5 11 55058 kL DL
Bl H RN HBCR X K A DG A R
Person’s M X PE 2015 LA P <<0. 05 H 2 A4 G it
2 & S
2.1 RN FHEKREE

AN [ ) [R] B e AR AT 5K AR L HDL =
Ha R B LR R R | 04T 8K H L PWV-BS.PW V-
ES K-8, 22 58 i it 2438 L (P <<0. 05) ; 1fij 7 /&
e IR DR O s I A B A AR B E R CAE % BMIL L
4K JLDL IfUFE . 40 T80 cIMT e, 2 %
GiitE X (P>0.05), L 1,

F1 HREMFHEERER

i H B (=176 B (n=288) L (n=288) t/F P

ER (T s, ) 49.5+13.3 50.1413.4 48.9+13.2 0.617 0.538
B (xts,cm) 165.9+7.8 171.84+5.5 160.646.0 12.197 0. 000
R (x +s5,kg) 62.2+9.7 66.8+09.4 57.5+7.5 7.219 0. 000
BMI(x +5.kg/m?) 22.54+2.7 22.742.7 22.342.7 1.130 0. 260
W4 (x5 »mm Hg) 122.1+16.3 123.4+14.5 120.8+£17.9 1.062 0. 290
#FokE (x 5. mm Hg) 73.4+10.1 75.6+9.6 71.14+10. 1 3.028 0.003
LR 2 (%) ] 32(18.2) 17(19.3) 15(17.0) 0.153 0. 696
BRI [n (20D ] 11¢6. 3) 6(6.8) 5(5.7) 0.097 0.755
=BG L2 (26 ] 35(19. 9 20(22.7) 15(17.0) 0. 892 0. 345
W [ (26D ] 19(10. 8) 18(20. 5) 1(1. D 17.051 0. 000
LDL(x %5, mmol/L) 2.6+0.6 2.6+0.6 2.5%0.6 0.910 0. 364
HDL(z +s,mmol/L) 1.540.4 1.440.4 1.640.3 —4.539 0. 000
ZEEH (245 »mmol /L) 1.24+0.8 1.4+0.8 1.0+0.7 3.017 0.021
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g1 MANKHELRER

i H BE (i =176) B (n=288) 4 (n=88) t/F P

IR E B (2 £5,mmol/L) 4.740.9 4.640.9 4.940.9 —2.324 0. 003

M8 (7 5 mmol/L) 5.040.8 5.040.8 4.940.8 0.947 0.345

WL (£ 5 5 pmol /L) 68.9+14.6 78.0+12.1 59.9+10.6 10. 559 0. 000

R (x5, pmol/L) 293.0+82.2 342.5472.0 243.5458.7 9.997 0. 000

MEHE T +s.g/1) 141, 4+14. 1 149.8%+9.6 132.9+12.7 9.925 0. 000

H A4 (£ 5. X107 /1) 5.7+1.3 5.941.4 5.6+1.2 1. 652 0.100

JIMT(x %5, cm) 0.05240.010 0.05340.010 0.0514-0. 009 1.062 0.290

PWV-BS(z+5.m/s) 6.24+1.21 6.73%1.23 5.760.98 5. 767 0. 000

PWV-ES(z+s.m/s) 7.9542.31 8.54+2.35 7.3642.11 3.496 0. 001
2.2 STAEKEER S EEEIFHE k3 PWVESHLMERFRERETFHEXME

ANTE] P ) R AR % 5 PWV-BS £ 76 41 54 b A B (n=176) P (n=88) 4 (n=88)

(P<0.05)5 B Ah. %o bE BMI AR E ., =R s e
PWV-BS £ {E M &Pk (r = 0. 274,0.241,0. 284, ¥ wais 0.500  0.000  0.431 0.000  0.569  0.000
P<C0.05), 1 5B bk Z 500 JE A P (P >0, 05), &7k R 0.353  0.000 0.267  0.012 0.366  0.000
PWV-ES 76 B M KA 35 508 % R 87k R m 0.136 0.073  0.117 0.278  0.127  0.237
FFAER AR (54 . =0. 805.,0. 431,0. 267: Lk r = 0.148 0.050  0.005 0.965  0.212  0.047
0.701,0.569.0. 366, P <<0. 05) ; #bF, 2 4 BMI, 1 SEEHW —0.032  0.671 —0.201  0.060  0.250  0.019
[ =6 H i LDL 5 PWV-ES ¥ 47 MM (- = LDL 0.117  0.122 —0.119  0.208  0.347  0.001
0.450,0. 212,0. 250,0. 347, P~<<0. 05) , M 3 £ ik 2 HDL —0.192  0.011 —0.103 0.338 —0.138 0.201
B JE A P (P=>0.05), WLF 2.3,
2.3 PWV-BS.PWV-ES 583 &y Shmxtt 5 o0
ek PWV 20 I fi B J% BR F 2 S 0 P

PWV-BS 5450 A e A7 SR AT AHOGYE (P << i pWV g 23 v 2 0 08 P 30 DK PWV 4
0.05), PWV-ES 54§ .BMI. W45 & &7 5% = . HDL Hi-We 2k PWV F1E -5 20 ik PWV, I3k J5 i

FEEARKAE(P<0.05), % 2.3, Tk HLU SR BE B U 5t SR 2 FLO A RO P 19
X2 PWV-BS HmERKREKEFHEXYE PWV, S8k R 2 RS . W& ofPWV H A FF
. BE(=176) B (n=88) 1 (n=88) i PWV-BS.PWV-ES NI J5#BH PWV, [H I fig

g P r P r P AL 3t 4 B Bl ok s 1 D fE A Ak LA R A DT A
iR 0.546  0.000  0.594  0.000  0.561  0.000 e bk A M AR AR A, O 5 TE ) A RE Y B

BMI 0.138  0.069 —0.013 0.908  0.274 0.010 PEINREEL L T —Fh i FBEH

W 4 J 0.225 0.003  0.193 0.072  0.241 0.024 AT R ARG RIR IMT 78 B PE 5 Pk
H K 0.229  0.002  0.145 0.178  0.173  0.108 TS, 1M PWV-BS, PWV-ES A 2 5, 136 1 30 bk
[IiE: 0.127  0.093  0.159 0.139  0.042  0.695 58 T8 A 55 00 38 R & A A8 A L P D B AR &

JIEL o gt 0.078 0.306 —0.012 0.915 —0.015 0.887 ATl XS AR PR A TR A — 2 L
L002  0.982  0.284  0.007 PWV-BS J PWV-ES K #5821k, 53 #r I [ wl
RE S P31 22 S AN A o B 3 A4 B 52 ) 2y fbk 45 A4 F
ThHRE L 38 2 R Kl A R A 3 ae e Ak 22
SRR AR SE 2R W  Lo af YE ER R ) 3R T 5
I AT K, 3G 00 Sl JkORE BE R 2T Ak S R AR OR D
SRR &, N4 55 v B A S AR Y 3 ik A A 2, 4 5

=®eHW 0,045 0,50

w
a
S
j=}

LLDL 0.101 0.182 —0.008 0.942 0.191 0.075

HDL —0.117 0.123 —0.118 0.272 0.208  0.052

x3 PWV-ES 5 & &% Bk E FRIHE X

St BB (n=176) BHnm=8%) 1 (n=288) Hﬂ@iﬁﬁﬁ%m]o UL AT |k i PWY &
o r T o r 6 X IR P 3R B 9 45 SR TR 52
A 0.742  0.000 0.805  0.000 0.701  0.000 AT SE 3 % 241K ) PWV-BS & PWV-ES

BMI 0.248  0.001 0.042  0.695 0.450  0.000 ﬁ:}’%ﬂ'ﬁlblﬂl%ﬁﬁ’f?%ﬂ"]ﬁﬁﬁW%’%’f’ﬁ*ﬁ?é‘@ﬁ*}fqzﬁ
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KR PWV-ES 5.0 i 8 % 90 & B 740 26 1 I R
%, H M X ¥ T PWV-BS, #£ 77 PWV-ES /£ X
ufPWV AR 2 5. 78 #0020 i 8 5 KRS A2 1 Al
AS JEREREE FW BALT PWV-BS, X5 LUERFIT R
I PWV-ES fi F PWV-BS 45 58—,

BEAN LR A 5T % 5 e vk ) 43 WAL s L X H PWV-
BS & PWV-ES 43 5] 5.0 1l 45 & K B 1 46 O 1 43
Mr 25 3% 88 PWV-BS 5% % BMI 46 e, = it H
A A T 5 A . PWV-ES 5 24t BMI, JIH [#]
P =R H I LDL A A e B A . ol L Lot
oM EEWERHEFHEMHERHEZ T 5%,
kB 7 X e B ARG B R ufPWV B O o A DAL
AF Lo PR 55 1 B T A T AR O I A 1 XU
L VAR TN OR RER I B — R, A, %
S5 Bt — 3R R AE I ofPWV RS I 2 bk 5 - )
Ao AR XIS B, 07 3 T O 2 S X A R R AR I S
A3 BT 1 22 S5 1 R A I S5 A S PR, R RE AN A A
TR ) 2 P 98 R o 9 38 L B AR L A 9 3R 45 X am
RS R S AR AR R B R L
PEAE B R R R R RN B R 22 5L R T BE 2
T 3K 5 1) ) s JRLIAL

ZE LR, ufPWV iR BAF %4 v 5 bl &
A — T E A O B R . A
¥ P25 Bkt of PWV T3 I 50 1M A5 95 99 1
Wz D] R O 1 A7 A 5 T, £ A DG BE I S s T OB
Ul WA A gt B A A AR L 2 1 B O 4 bl F PWV-ES
U B 0 A AU AR AR B S R AS /D B S 4
At RFEA A 5T — RS,

2% Uk

[1] ZHU Z Q,CHEN L S,WANG H,et al. Carotid
stiffness and atherosclerotic risk: non-invasive
quantification with ultrafast ultrasound pulse
wave velocity [ J ]. Eur Radiol, 2019, 29 (3):
1507-1517.

MIRAULT T,PERNOT M,FRANK M,et al.

Carotid stiffness change over the cardiac cycle

[2]

by ultrafast ultrasound imaging in healthy vol-
unteers and vascular Ehlers-Danlos syndrome
[17].J Hypertens,2015,33(9) :1890-1896.

OV RIEIK, 28 2o, 4. A R 7S AR A D
FORTE T 502l Jok oks A 658 £k XU 20 25 97 Ak o iy
REFHBHE LT ] A< RS K222 4l (B 0D . 2017, 36
(1) :9-13.

S B AR R A A R HOR TR AR IR
AH G 1 25 5l ok o o 8 1 2 Jre 7 B2 g A IP Ak b i

[3]

[4]

[5]

[6]

7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

2645

B ELT ] B RS, 2018,46(1) . 7-11.

BRI B BT T AL B AR BRI
I A8 2 0 IOk 4 U0 A% S R KR OG5 e [ &R
(1. e R 24, 2017, 25(5) : 85-89.
INIFIR RIE SR, 28 25, S5 A ko e 592 1) 7
AR w5 B8 ML AE S 7 250 5 ik ok A B A6 PPl vh 1
N I AR EE2,2018,58(14) £ 53-55.

R RIE IR, 28 20, S5 A R Uk R AR
i R B 45 %505 B0 Ik stk AR OGP B A (e LT .
PACEE 2%, 2018,46(1) : 1-4,

PAN F S,YU L,LUO ]J,et al. Carotid artery
stiffness assessment by ultrafast ultrasound
imaging: feasibility and potential influencing
factors[ J ]. J Ultrasound Med, 2018, 37 (12) .
2759-2767.

50 TE. 7 75 A AR B AR TEAN S AR 20 ik s A i
050 Ik ok I U8 R RE A I R B SR (D, K% .
RFEBER K, 2018.

LI X,JIANG J,ZHANG H,et al. Measurement
of carotid pulse wave velocity using ultrafast
ultrasound imaging in hypertensive patients
[J7.] Med Ultrason (2001),2017,44(2):183-
190.

ZEMTSOVSKAJA G, ABINA ], MEIGAS K,
et al. Pulse wave velocity and its gender-related
associations with cardiovascular risk factors in
a high cardiovascular risk population[J]. Arch
Med Sci Atheroscler Dis,2018,3(1):99-105.
RHEE T M,KIM H L, OH S, et al. Gender
difference in the association between brachial-
ankle pulse wave velocity and cardiovascular
risk scores[]J]. Korean J Intern Med, 2019, 34
(3):539-548.

VAN MIL S R,.BITER L U, VAN DE GEIJN
G J M, et al. The effect of sex and menopause
on carotid intima-media thickness and pulse
wave velocity in morbid obesity[ J]. Eur J Clin
Invest,2019,49:e13118.

SOUGAWA Y,MIYAI N,UTSUMI M. et al.
Brachial-ankle pulse wave velocity in healthy
Japanese adolescents: reference values for the
assessment of arterial stiffness and cardiovas-
cular risk profiles[J]. Hypertens Res,2020,43:
331-341.

ISR H . 2020-02-11 & 8] H 1 . 2020-05-02)



