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Correlation between brachial-ankle pulse wave velocity and cardiocerebral vascular

events in the elderly
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(Department of Cardiology, Baoding First Central Hospital, Baoding 071000, Hebei Province, China)

[ Abstract] Objective To investigate the relationship of brachial-ankle pulse wave velocity (haPWV) with cardiocerebral vascular events
in the elderly. Methods A total of 10 312 employees of Kailuan Group who aged =60 years and completed physical examinations and
baPWV test in 2006, 2008, 2010, 2012, 2014 and 2016 were included in the study. After the subjects with previous histories of cardiocere-
bral vascular disease (CVD) or atrial fibrillation or with incomplete blood pressure data were excluded, and 9 586 subjects were finally
included in the analysis. According to the tertile of baPWV in each group, the subjects were divided into Q1 tertile, Q2 tertile and Q3 tertile
groups. SAS 9.4 software was used for data analysis. According to the data type, one-way ANOVA, Kruskal-Wallis rank sum test and X* test
were used to compare the data between groups. Kaplan-Meier analysis was used to calculate the cumulative incidence of cardiocerebral
vascular events, and Log-rank test was adopted to compare the cumulative incidence of cardiocerebral vascular events in different tertile
groups. Cox proportional hazard model was applied to analyze the effect of baPWV on cardial cerebrovascular and stroke events.
Results (1) During the average follow-up of (5.68+2.68) years, there were 538 cases having cardio-cerebrovascular events and 434
cases having stroke. The cumulative incidence of cardio-cerebrovascular events was 5. 17% , 8. 72% and 11. 53%, respectively, in the
Q1, Q2 and Q3 tertile groups. Log-rank test showed that there were significant differences in the cumulative incidence of terminal
events among the 3 group (P<0.001). The cumulative incidence of stroke was 4. 16%, 7.37% and 9.27%, respectively in the 3
groups. Log-rank test indicated that there were significant differences in the cumulative incidence of end events among the 3 groups
(P<0.001). (2)Cox regression analysis suggested that after adjusting for other confounding factors, the HR (95%CI) of cardiocerebral
vascular events and stroke events were 1. 60 (1.26-2.03) and 1.72 (1.31-2.25) in Q2 tertile group, and 2.21 (1.74-2.80) and
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2.39 (1.8-3.13) in Q3 tertile group when compared with those in Q1 group. For each additional standard deviation of baPWV , the
HR (95%CI) of cardiocerebral vascular events and stroke events were 1.21 (1.12-1.32) and 1.22 (1. 13-1.34), respectively.

Conclusion baPWYV is an independent risk factor for cardiocerebral vascular events in the elderly.

[ Key words]

Corresponding author: SANG Da-Sen, E-mail. drsang@ 126. com

FEid 2 T AR AR Yo B s &
TP U 1O i L4 99 ( cardiocerebral vascu-
lar disease, CVD) MG AL T FEE A
KR A 35000 i 7 5 1 T B R R
BRI % 538 B (brachial -ankle pulse wave velocity ,
baPW V) AE A A 3l KA Ak 19 A e, PR 7
O LRI PR S (A A A, b 73z i Y A RS
2R baPWV ARy — e A O 5 i 3 3 7F A Ak
SEIFO PR 7O A M DR e R R e il R
baPWV 0o o ifiL 45 = ¢4 A B0 4 1 . EAE
ZAE N baPWV 50 L4 FAER SC R PR
HATTEFRE i TrsE . AN FE b 2 oy N T
S o EE N — RPN iR
BEC I LR A A BRI 60 X7 L)
EAREE A 2. 64 AC N, T H A4 A ik 1 58 9
P R AR R AIBE T R A e, TR AR A0 i L4
PR TGRS R 3R AR JC W E 2, S A SR T R
5% (HMHS ChiCTR-TNC-11001489) 4347 T &4 A
FE baPWV 500 M4 PRI OC R BT

1 M&5FH*

1.1 HRIFH

FFORBEBE T 11 ZEBEAE 2006 42 2007
AR XTI R A E A S i AR IR T A T g AR, 1
WS IR 3L 101510 & (B 1E 81110 4, &tk
20400 44 ) . ILJ5 43 51 F 2008 ~ 2009 2010 ~ 2011 .
2012~2013 2014 ~ 2015 .2016 ~ 2017 4E43 5 #4745
2.3.4.5.6 RS, 7255 3.4 .56 IRf@ R K
ISR WA T R FEAT baPWV A5 ASHIF 57 32 BE
MR EIEE T I TR A R B A B B e,
H S . (2006) ERT 5 5,

PAFRUME: (1) ST 2010~2011,2012~2013
2014 ~2015 2016 ~ 2017 4F FF 3 filt B (A, I 58 i
baPWV K5 4%, HAER =60 % ; (2) [H B S INATIE
HEBRARIE . (1) B ™ H R, AR Z K4 (2) BR
I CVD BB 52 M i R B R A 42
1.2 HERNE TRERERBXENX

AT EE TR A | AR AR AR I e N AR 2 i 4
FRIWATRE C & R SCHR[ 11 ] IR 05 8 %2

aged; brachial and ankle pulse wave velocity; cardiocerebral vascular events; stroke

IR FAL 15 min, 2R G AR ER 3 A O i 5
Joki e % 252 0 e 3k, B U (T PR 1 ~ 2 min, B
3 R - 241 . P38 Bk JE (mean arterial pressure,
MAP) = & 3K J& ( diastolic blood pressure, DBP) +1/3 Jik JE 2=
(pulese pressure,PP) o &8 44 (body mass index, BMI) =
Bt (kg)/ B (m)? o WHHAE SCHIE 1 A3 =1 3¢
M/ d s R F B E SO B TR MR =3 I, BRI R 22
A5 [A] =30 min,
1.3 baPWV JlIEE

K DO e i B B2 97 (b ) A BR A R A
) BP-203RPE Il ¥ £ 4k, 2 Jok A 1k 46 I 4 & R 4R
baPWV U, 38 5o X 4% 7% 87, LRz 1 O . ke
R e O VS o N 0 e <UL 1 DS NI
5 min, AR, ST BT B AR ETON ) DO i A
A3 NS R T SRR, R b A 2R s AL
2~3cem, A N HNER 1~2 cm, #2200 &
2 U HUER 2 OB Ol dic I A R AR T 5 BOP )
baPWV H 3 KAE A T50HT .
1.4 PFEHGMARES

PLSE R baPWV A 25 B 8] SRy B e o5, BR4F i 42
T KU s 55 N 53 A ) RS 6 S A T TR 4 A T T 4%
= g S T 2 o5 IS e O A g 12 Wi 0 R I 10 s i 1
TGO, 265 =R hy i 17 9 180 4 A= %) O il i %7 =
AL AE B A rh AL WUESE , SR I 5t AR ZH 22
Wibn i s T A 12 W7 389 oMb 1= DT AR 438 £ e 95 [ A 7
Wik, KA =2 WRFAEE DL R & A S50 i s i) i
HU MG Ry, R A F A AR B TR E] R 2019 4F
12 H 31 H,
1.5 SHitFERE

KM SAS 9. 4 BAFHATG 200, FFEIES
SRR A B AR 25 (w2s ) 3o, Z4LIH]
HeBCR FH R R O 22 930 W7 5 I A5 o3 A i BB
PR UL IR ) M(Q,, Q) o, AL 1] LR
HH Kruskal-Wallis BRI, THECFORHHBIEL(A 7
R RN, KX K50, AR baPWV =437 70 41
NBESY M Q1,Q2,03, R Kaplan-Meier ¥ 3%
o3 A O B I B i 2 e s AR R R
Log-rank K35 HL A4S 706 41 baPWV 45 43037 21 1) 0>
o i A B M A e = 4 ) 22 55, R Cox B 81 RUS:



£ 200 - HIEEFEZAVEYYRAGE 2024E3 H 28 H #5214 %53 W Chin J Mult Organ Dis Elderly, Vol.21, No.3, Mar. 28, 2022

BRI — 20T Q2.Q3 44l Q1 43 i 4l L
RO I A B AR S B HR T 95%C L K
baPWV BRI 1 A5 o 22 2 A0 A L5 B i 2 vp
FFH) HR F195% CI, UM 43 B Sy ikt e BREF 48
@Z( ankle brachial index, ABI) TS ) baPWV
1B, BHERR ABI<0.9 A# )G, #F — i baPWV 52
M) o Ji 1L 5 25 14 18 Cox 1813 20 #Hr, P<0. 05 A 22
SAEGIFEE L,

2 & R

2.1 MRABFH—MBERILE

ARBFFEAASE K, baPWV H64 HAERE =60 % 1Y
WFFEX4 10312 44, HEBRER A O ML B 301 441
MEZRNA 4 169 4] K. 5 Bil 5l 166 4], &%
9586 FIAIFFEXT G 40 A O i 145 F5 A4 53 BT , LA baPWV
oA i I — UR ARG B R Sy SRR B RE, L B ¢
7018 19l (73.21%) , & 1k 2 568 14 (26.79%) , 4F- %
(69.23+7.68) %, &% baPWV =447 404H, Q1.
Q2 2 Q3 733i2H baPWV 43512 (1 367. 86+129. 89) |
(1686.35+85.81) .(2166. 11+327.61) cm/s, 3 4]

HHE AR baPWV 4 FE (systolic blood pressure,
SBP) %75k (diastolic blood pressure, DBP) ~F-34) 5
Jik & ( mean arterial pressure, MAP ) . H i = fi
(triglycerides, TG) =L C J2 W % [ (high-sensitivity
C-reactive protein, hsCRP ) | Ik %% £ g &5 (1 A [&] B
(low-density lipoprotein cholesterol, LDL-C ) | %5 J& IfiL
B (fasting blood glucose, FBG) | {4 Jit 1 48 %X ( body
mass index, BMI) /0>*% (heart rate, HR) | /& IfiL & T
T AE B W DR B I A v Il R 245 LK, 2
FEAGIFE L (HP<0.05;% 1),
2.2 baPWV B E KM ERHHRITRRE
B AAIBHT (5. 68+2. 68) 4F, & A O g IfiL
EHE 538 B, A T 434 1, Q1.Q2.Q3 J3+ir
L e R BRI RN 5. 17% 8. T2% |
11. 53% , 4% Log-Rank K45 , £33 2H [A] ) 28 i S0 22
THERA 2 RHA ST E L (¥1P<0.001), Q1.
Q2.Q3 S A A e BT R AT 5 4.16%
7.37% 9. 27% , % Log-Rank #5564 433 41 ] i) 4%
RPEZRRREER AT E L (B P<
0.001; & 1,K2),

x1 IEARANBE—RABLE

Table 1 Comparison of general data between three groups
Hem Overall Q1 tertile group Q2 tertile group Q3 tertile group P value
(n=9586) (n=3194) (n=3197)

Male[ n( %) ] 7018(73.21) 2244(70.26) 2347(73.46) 2427(75.91) <0.001
Age (years, x*s) 69.23+7. 68 66.21+5. 69 69.04+7. 15 72.45+8. 60 <0.001
baPWV (em/s, x+s) 1740.23+347.50 1367.86+129. 89 1686.35+85. 81 2166. 11+327. 61 <0.001
SBP (mmHg, x+s) 140. 63+20. 93 130.47+18. 14 140. 84+18.91 150. 58+20. 64 <0.001
DBP(mmHg, x+s) 83.54+10.95 81.29+10. 28 83.76+10. 66 85.57+11.46 <0.001
MAP(mmHg, x+s) 102.57+12.57 97.68+11.54 102.79+11.74 107.24+12. 54 <0.001
TG[ mmol/L,M(Q,,03) ] 1.35(0.95,2.05)  1.27(0.91, 1.92)  1.39(0.97,2.10)  1.38(0.98, 2.15)  <0.001
hsCRP[ mg/dl, M(Q,,Q5) ] 1.28(0.60, 2.90) 1.1(0.56, 2.46) 1.3(0.60, 2.97) 1.42(0.64, 3.20) <0.001
TC(mmol/L, x+s) 5.11+12. 10 5.13+1.79 5.11+1.92 5.10+2.52 0. 890
HDL-C(mmol/L, x+s) 1.48+0.92 1.51+0. 88 1.47+0.97 1.47+0. 89 0. 180
LDL-C( mmol/L, x+s) 2.79+1.22 2.73+0.95 2.84+1.68 2.79+0. 85 0.003
FBG(mmol/L, x+s) 6.52+£2.73 5.98+2.37 6.55+3. 00 7.02+2. 69 <0.001
BMI(kg/mmz, xts) 25.21+3.34 25.04+3. 28 25.46+3.44 25.12+3.27 <0.001
HR (beats/min, x+s) 73.53+11.42 70.77+10. 05 73.32+10.97 76.51+12.40 <0.001
Hypertension[ n( %) ] 6096(63.59) 1377(43.11) 2115(66.20) 2604(81.45) <0.001
Smoking habit[ n( %) ] 2787(29.07) 1022(31.99) 931(29. 14) 834(26.09) <0.001
Physical exercise[ n( %) ] 1620(16.70) 595(18.63) 521(16.31) 504(15.76) <0.001
Diabetes mellitus[ n( %) ] 1344(14.02) 264(8.27) 466(14.69) 614(19.21) <0.001
Anti-hypertensive medication[ n( %) ] 2075(21.64) 391(12.24) 696(21.78) 988(30.90) <0.001

baPWV: brachial-ankle pulse wave velocity; SBP: systolic blood pressure; DBP: diastolic blood pressure; MAP :mean arterial pressure; TG triglyce-

rides; hsCRP; high-sensitivity C-reactive protein; TC: total cholesterol; HDL-C; high-density lipoprotein cholesterol; LDL-C; low-density lipoprotein
cholesterol ; FBG: fasting blood glucose; BMI; body mass index; HR: heart rate. 1 mmHg=0. 133 kPa.
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Figure 1 Cumulative incidence of CVD events
CVD: cardiocerebrovascular disease.
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Figure 2 Cumulative incidence of stroke events
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Table 2 Cox proportional hazard model affecting CVD and stroke events
Model 1 Model 2
Variable Event(n) Subject(n)
HR(95%CI) P value P-trend HR(95%Cl) P value P-trend
CVD events 538 9586 - - <0.01 - - <0.01
Q1 119 3194 1 - - 1 - -
Q2 180 3195 1.70(1.34-2.14) <0.01 - 1.60(1.26-2.03) <0.01 -
Q3 239 3197 2.46(1.95-3.11) <0.01 - 2.21(1.74-2.80) <0.01 -
Per+1SD - - 1.30(1.22-1.39) <0.01 - 1.21(1.12-1.32) <0.01 -
Stroke events 434 9586 - - <0.01 - - <0.01
Q1 92 3194 1 - - 1 - -
Q2 148 3195 1.82(1.40-2.37) <0.01 - 1.72(1.31-2.25) <0.01 -
Q3 194 3197 2.61(2.00-3.40) <0.01 - 2.39(1.83-3.13) <0.01 -
Per+1SD - - 1.32(1.24-1.42) <0.01 - 1.22(1.13-1. 34) <0.01 -

Model 1; age, sex adjustment; Model 2 other risk factors including MAP, BMI, HR, TC, FBG, hsCRP, hypertension, smoking habit, physical exer-

cise, diabetes mellitus, anti-hypertensive medication. CVD: cardiocerebral vascular diseases; MAP: mean arterial pressure; BMI: body mass index;

HR: heart rate; TC: total cholesterol; FBG: fasting blood glucose; hsCRP : high-sensitivity C-reactive protein; —: no datum.
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Table 3 Cox proportional hazard model affecting CVD and stroke events of sensitivity analysis

Model 1 Model 2
Variable Event(n) Subject(n)
HR(95%CI) P value P-trend HR(95%CI) P value P-trend
CVD events 504 9141 - - <0.01 - - <0.01
01 11 3049 1 - - 1 - -
Q2 171 3047 1.64(1.29-2.08) <0.01 - 1.40(1.10-1.80) <0.01 -
Q3 222 3045 2.48(1.95-3.14) <0.01 - 1.83(1.41-2.36) <0.01 -
Per+1SD - - 1.31(1.23-1.39) <0.01 - 1.22(1.12-1.32) <0.01 -
Stroke events 407 9141 - - <0.01 - - <0.01
Q1 84 3049 1 - - 1 - -
Q2 141 3047 1.75(1.34-2.30) <0.01 - 1.47(1.12-1.95) <0.01 -
Q3 182 3045 2.61(2.00-3.40) <0.01 - 1.95(1.46-2.60) <0.01 -
Per+1SD - - 1.33(1.25-1.42) <0.01 - 1.24(1.14-1.36) <0.01 -

Model 1; age, sex adjustment;Model 2 other risk factors including MAP, BMI, HR, TC, FBG, hsCRP, hypertension,smoking habit, physical exercise,

diabetes mellitus, anti-hypertensive medication. CVD: cardiocerebral vascular diseases; MAP: mean arterial pressure; BMI: body mass index; HR:

heart rate; TC: total cholesterol; FBG: fasting blood glucose; hsCRP; high-sensitivity C-reactive protein; —: no datum.
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