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[ E] BE HTITRRANHLECELRSGERMR(FEERR) KPS BRRG I E F%Z (BaPWV) 8%
h, FiE RARE @R & 2006 F £ 2007 4 A de i Bk 6 101510 4 FiE £ 3R P RAL D B IR
5852 BIVE AR ST AT — R KA fik AR BaPWV & HANEAREN (585240 ¥ B8 s bk
Jigi 5 o B KT B P R B i KA S WUAR SE ) A 5440 4] SR 2 st TR TR0 2043 ) Ko B AT SR A, AR SR 2010 ~
2011 S JE kb At R AR e B A5 B AR R 3T R A Wi, 5 — 45488 R AR <7500. 00, F =515
204 7500. 00 < & JE AR <8624.00, % = 54540 4 8624.00 < R KA <10121.00, F W Hrta b EE R R =
10121.00, % B % Logistic B )2 247 R Bl 44 & F 50 45 JE e AR 28 BaPWV 89 % vk, SR (1)2043 6] bt
P ER52.2£9.7 F,F 3 BaPWV h 1488.9 cm/s; (2) W20 -F 3 BaPWV % 5] 24 1266.0.1377.3,1525.6 #=
1786.7 cm/s;BaPWV =1400 cm/s %94 th % 5 51 4 19. 5% .37. 2% .59. 6% 84. 3% ; (3) %A BaPWV % % B % Lo-
gistic MEASH R R RETHFBFRES MR TH - LABLSEEREERR S HPHwoizam
BaPWV =1400 cm/s R &334, 3 OR 1A% % A 1. 66(95% CI 1.16 ~2.37) .3.18(95% CI 2. 19 ~ 4. 62) #= 7. 30
(95% C14.67 ~11.42) , &5 #6.0 F 5% ERARLE T E S5 4 BaPWV ¥ hned 1k 50 B %,
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[ ABSTRACT ] Aim To investigate the relationship between rate-pressure product and brachial-ankle pulse wave ve-
locity (BaPWV) in middle-aged and older women. Methods A total of 5852 participants was selected with stratified
random sampling from the 101510 workers of Tangshan Kailuan company who received the health examination. ~ Among
them 2043 women with integral data were recruited into the survey.  The observation population was divided into four
groups according to the rate-pressure product collected during 2010 ~2011 health examinations: quartile 1 ( the rate-pres-
sure product <7500.00) , quartile 2 (7500. 00 < the rate-pressure product < 8624.00) , quartile 3 (8624. 00 < the rate-
pressure product < 10121.00) , quartile 4 ( the rate-pressure product=10121.00). Multivariate logistic regression analy-
sis was used to analyze the the influence of the rate-pressure product on BaPWV. Results (1) There were 2043
women with an average age of 52.2 +9.7 years old. Their mean of BaPWV was 1488.9 cm/s.  (2)The mean of BaP-
WV for the above quartiles of the rate-pressure product were 1266.0, 1377.3, 1525.6, 1786.7 cm/s, respectively; and
the detection rates of BaPWV =1400 cm/s were 19. 5% , 37.2% , 59. 6% , 84.3% , respectively.  (3) Multiple logistic
regression analysis showed that after adjusting for age and other risk factors, compared with quartile 1, the risk of increasing
BaPWV was increased in quartile 2, 3 and 4 of the rate-pressure product and the OR values were 1. 66 (95%CI 1. 16 ~
2.37),3.18 (95%CI12.19 ~4.62) and 7.30 (95%CI 4. 67 ~11.42) , respectively. Conclusion The rate-pressure
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product is positively associated with increasing BaPWV in middle-aged and older women.

BEA e I 22 5% 10 K R, e HEAE R Y S h K
FER H 7 R JB o i I8 5 0 1) A 28 BB T
RBAER R, MO I SRR ISR R 5 5B
SN K AL e ( pulse wave velocity,
PWV) J& S W K B ok AR A 3 174 28 B A 20 Ml
BT A T 7 B AR A 5 i R 2
R P A s FIREASAH DG, (HL 1 R DL i 5L 00 8 (resting
heart rate, RHR ) 5 & 4 & ( systolic blood pressure,
SBP) FEAT 2 1 B ok At s 32 52 e A AL DG ARG .
e, 3 AT HE OF PR AF 5T (M S ChiCTR-TNC-
11001489 ) %% kBt 1 B K F} £ & K %€ o f M
(20087X09312-008-004) , 43+#Hr T RHR 5 SBP
(RT3 AR ) X v 2 48 2 1 i R K 4 i % S
( brachial-ankle PWV ,BaPWV ) B52 0 .

1 W&REFE

1.1 HRIM&K

2006 £ 6 F ~2007 4E 10 H ,FriE E [ JT & 4
WER FTEAREEER FREXEER RN
EEER ARERXRRER FRAELEER &R
HhELER FREREER ARLRXAER I
RERAK T —RXERNAAEREANAERRLE
WARER THAT 6 AR R, 328 101510 # 3R T 45 fm
TARK AR, L4 F 81110 7, & H 20400
B, 2009 F 12 A e #HERKFHEREERF
G R 523 AR B 5K R AR, B A 2006 ~ 2007 £
A BRI AR B BR T A 4% 2005 S A E 1% A T
FAEPTFE 40 F UL E A E A MR E R
1 RABEAF T — AN 45 Bt ] o B FE L B
FFER & R T1E 7 #F K A BE, 3T 2010 ~2011 4F 4t
HRABHATT & ZKtEd, NEArE. OB T
R QFKEFIR; DFEH =40 ¥, @k % 6 /7 £
o, TUEREEHQRES AT RH, HR
EOFhmERKIELIREY , QBRAER
Bt VE i A A (R AE B TR MERE BL ) A M R o
R RNERNEZ ;OFRES AT EE
1.2 RITRFAE, NENUEIEHR

RATRFRERAERMNERAFNARALE
KEXHT, AERHR M E F i h FREAE X #H
FHET,RE 5 min &, FEMIA 12 $BO A, &%
B SRELZHRS MRR B, LFEH RR A H4T
% RHR,RHR( X/%) =60/RR [&] #; fn £ N & . %

K M & M JE AT 30 min 25 0E WO BORES e
FHHEHAL 15 min, KALKENKRAERME TN E
EWME sk E, FMNE=ZR, FRAMEEF1 ~2
min , U= K 2 B 09 F 31 4 A 69 ot R,
1.3 H{EiRNE

A B B4 7:00 ~9:00 4 B FEAT ko 5
mlL, 2% R B, B T AR, AR
FRAT AL+ . H W = R (triglycerides, TG) (B % & g &
& fH [ B (high-density lipoprotein cholesterol ,HDLC) |
& % & A8 & & B2 & B (low-density lipoprotein choles-
terol ,LDLC) | % fZ i # ( fasting plasma glucose ,FBG) |
B8 C X & A (high-sensitivity C-reactive protein,
hs-CRP) %, 4 — F H 3L 7600 B 3 4 b4 A7 BLAR 1]
ER TR, B R A E A WA,
1.4 BRRBKEKESEENNE

KA G R REST (FE) ARG £
BP-203RPE Il ] %% fb. 5 fi % k. 4 3 % & & % BaP-
WV E BdMEESE EEEREE, REEE
BARFEE 22 ~25C 2 8, W E B ZRH LR,
RES5 min Ul B, FANZRE WS FR &5 K
FURAFER, RN T H X RE R #, £
FENXFFom EET HETEM, K WK
WAT EERTRBRE, LEME R RS A%
o Bk, i TRBER B A2 ~3 em, TR A
BAREMT THRAM, #H TEZENEKL~2 om,
EFXRERERTZRH U X, &4 BT E
REFE AEMAZRFELMER R, RE K
BEAREER, 5FLXECER ¥ 2 EF/F#
4 (1993 4 ) 1y H| B AR, BaPWV < 1400 em/s H
JE [ 3 BiRE FE IE % ; BaPWV = 1400 em/s ¥ & B )
JRFEAY , BA & B BaPWV o 3% K E $E4T 047
L5 GgitEFRE

FEREEHHEER LTI, BL ML L&
EFFRERTHENE, A Oracle $ 4 &, 2010 4
F 2011 FHREFRFHEHERKFHEREER
Sl ek NN N ;2 S
BE [ o A 5L e E AZ 5L, & T EpiData #0048 &, X A
SPSS13.0 it # PFALHE , IE A 4 A B B R D
s R HAB B RA ¢ IR T E M, WAL
BRR LSD % 1R A oA o it & % OB B0 M(Q1 ~
Q3) & 7, 41 18] b % % | Mann-whitney £ %, 1T #(
RHAE2H (%) R7, ZRLEXA X 2k, 2
AR EEREMEE S F R Logistic [ )74 A
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TR EFEAR A BaPWV By &, P < 0. 05 ( 3L A
YN ERBHRITFRE X,

2 # B

LR

FES 1 2006 ~2007 4F BE e FE AR K4 101510 4]
HRUCT A4 b R e o o 2 4 0 B L 5 B35 — Uk fge
FRARKS A& A TEAR e 3k 5440 ], TE94 AR
(1) 5440 5 58 X7 G v 4 Pk 2183 5], Ho v 93 4]
BaPWV BERIANGERE 47 4] RHR BORMES |3 il SR A
%M SBP BERUR T, FH BP-203RPE I ¥ 4%
TSl kAl A DU 2 R AR 4 B i SBP BB R,
AN GETT BTl 2043 1], TEGNAGE it 43 Hr
[ 2043 ] Ze PEBFFE X 42,2010 ~ 2011 4F B 7446 i
AR 40.0 ~88.3 % F1y52.2 £9.7 % F-1Y BaP-
WV 2 1488.9 cm/s,F-] SBP Jy 126. 1 mmHg, -3
RHR 4 71.3 /4%,

2.1

* 1. FERERBAFRAEN—RER

2.2 AREEFRBMKFEHEFRANBEN—MRIER

HRHE 2010 ~ 2011 4FBEAAA B 22 R e BUK -, 3
HEU A BRI SR G2 43 R UL 5 — 43 o 21k
JEFEAR <7500. 00, 25 — 53 41 2 7500. 00 < 7 1 3fe
H < 8624. 00, 2 =/ 44 8624. 00 < K JEFFH <
10121. 00, 55 P4 43 i 2H Sy R H e 1 = 10121. 00, 1M
21 BaPWV 43 %Il Ky 1266.0,1377.3 ,1525. 6 Fi
1786.7 cm/s, BaPWV=1400 cm/s FH 12453 511K
19.5% .37.2% .59. 6% Fl 84.3% , 4 #% . &F 7K JE
(diastolic blood pressure, DBP) A& iF5%% ( body mass
index, BMI) . TG .HDLC ,LDLC .FBG . hs-CRP 7KF- DA
J BB P25 L9 2 75 46 26 e 9 45 4L B) 25 52
GiitE X (P <0.01;3% 1) ;&R B 32 1ABH Wy
) ESFEPT | i 4 5 5K F AL 3 77 (angioten-
sin-converting enzyme inhibitors, ACEI) | .45 %k &
Z KL B (angiotensin receptor blocker, ARB) |
PRAN A rh 2 B A 25 25 5 A S it S
(P<0.01;%1),

Table 1. The general situation of the study population in different groups with different rate-press product

il P A

= ERuLEi b

— P (n=507) (n=516) (n=510) (n=510) ki P
AR (%) 48.7 +7.4 50.4 £8.5° 53.3£10. 1% 56.4 +10. 6 69. 05 <0. 001
SBP( mmHg) 107.3 +11. 1 119.6 +11.0° 129.5 +12.9% 147.8 +15. 2% 806. 83 <0. 001
DBP(mmHg) 71.5+7.3 77.7£7.5° 81.8 £8.6% 88.3 £10. 7 341.54 <0. 001
RHR(IK/%3) 62.9 6.2 68.0 £6.0° 72.4 7.1 81.8 +10. 6** 559. 06 <0. 001
BMI(kg/m?) 23.64 +2.77 24,48 +3.02° 25.02 3. 42% 25.85 +3.89% 40. 24 <0. 001
BaPWV (em/s) 1266.0 +194.9 1377.34 £239.76*  1525.63 £316. 88"  1786. 68 +497. 98  291.85 <0. 001
BaPWV =1400 cm/s( i) 99(19.5%) 192(37.2% ) 304(59. 6% ) 430(84.3% ) 481.10 <0. 001
TG (mmol/L) 1.09(0.79 ~1.55)  1.19(0.86 ~1.81)  1.35(1.00 ~2.00)  1.51(1.06 ~2.26) 105.73 <0. 001
HDLC ( mmol/L) 1.76 +0. 64 1.67 +0. 44° 1. 66 +0. 43" 1. 64 +0. 44 5.36 0. 001
LDLC ( mmol/L) 2.49 +0. 68 2.58 +0.72° 2.66 0. 73 2.73 £0.83% 9.92 <0. 001
FBG (mmol/L) 5.10 £0. 94 5.32+1.22 5.43+1.23 5.88 +1.69 33.03 <0. 001
hs-CRP(mg/L) 0.70(0.40 ~1.46)  0.90(0.52~1.69) 1.10(0.70 ~2.20)  1.40(0.80 ~3.22) 122. 44 <0. 001
ZH B () 167(32.9% ) 158(30.6% ) 140(27.5% ) 187(36.7% ) 21.94 0. 507
IR IR T 245 ( 43 24(4.7% ) 58(11.2%) 112(22%) 201(39.4% ) 309. 20 <0. 001
fik FHRIRE 245 (1)) 6(1.2%) 12(2.3%) 6(1.2%) 14(2.7%) 5.38 0. 146
A2 NFE(H)) 193(38.1% ) 242(46.9% ) 281(55.1% ) 358(70.2% ) 114.27 <0.001
B SZARBEI (1) 0 2(0.4%) 4(0.8%) 15(2.9%) 28.94 <0.001
BEREHUHR () 9(1.8%) 24(4.7% ) 34(6.7% ) 68(13.3%) 62. 69 <0.001
ACEL( i) 5(1%) 14(2.7%) 15(2.9%) 42(8.2%) 44. 88 <0. 001
ARB(f1) 4(0.8%) 1(0.2% ) 3(0.6% ) 12(2.4%) 17.151 0. 009
o SZPRBH IR (1) 0 0 1(0.2% ) 0 5.97 0. 427
FIBRFR (441) 2(0.4%) 5(1%) 6(1.2%) 23(4.5%) 33.55 <0.001
ST () 4(0.8%) 7(1.4%) 24(4.7% ) 35(6.9% ) 40.98 <0. 001
P2l KAl (4] 0 11(2.1%) 22(4.3%) 41(8%) 54.47 <0. 001

a P <0.05, 55— ;b o8 P <0.05, 55 i A e i P <0.05, 555 =4 gt b,
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2.3 MAoBEOCRMESMKBES BaPWV

535K RHR 5 SBP 22 BEPU4-v 55340 , B RHR
<64 W/ 43 64 /5 <RHR <70 /%370 /5 <
RHR <77 ¥/%3 RHR =77 X/4}; } SBP <110 mm-
Hg 110 mmHg=<SBP <121 mmHg 121 mmHg=<SBP <
140 mmHg SBP=140 mmHg, 7£451> SBP 4114, BaP-
WV ¥l RHR BEMmis4hn (P <0.05) , H BaPWV
A I FAE RHR 5 SBP S5 DU 2H (K 1) .
2.4 Mg BaPWV M S EZE Logistic EV3 45> 1

FEHY 1 JE L BaPWV AE R I A% i ( BaPWV <
1400 em/s BRAE M 0, BaPWV = 1400 cm/s W {H K
1), DA RS BRUE 9 1O 43 3 ARy B A8 6, AR
JE AR — 4 5r 21 R X B ,%FHEHE%H: Logistic EYE|
AT SRR I TN BaPWV (K 5200, 25 S R 28—
= VUM ZHEY g BaPWV =1400 em/s HIFERIR
H OR B 439114 2. 44 (95% CI 1. 84 ~3.24) .6.08
(95% CI 4.59 ~8.06) F 22. 15 (95%CI 16.02 ~
30.64) , A2 MFERAL | YRR BB RIE T
W G R BN | = Wi AT BaPWV =
1400 em/s MIfERE N Z , H OR {23510 2. 34 (95%
CI1.67 ~3.26) .5.36 (95% CI 3.84 ~ 7.48) #l
18.64(95% CI 12.82 ~27.10) ; B 3 Sy fERE A 2
A LAl F 3 — 44 FE DBP .BMI . TG HDLC ,LDLC .

FBG hs-CRP DI RARF B R A4 LS5, 45 R R
B = PUAME AT BaPWYV =1400 em/s HY 1K
%, H OR 435910 1.66(95% CI 1. 16 ~2.37) .
3.18(95% CI12.19 ~4.62) F17.30(95% CI 4. 67 ~
11.42;%2)

e — D HEBR IR IR 2503 395 151 K i i
2% 38 1] 5 #E AT Logistic 815 23 #r , 45 5 4H 10
(%&3),

2000

-
4]
(@]
o

1000

BaPWV(cm/s)

500

B 1. W arEe SO RN S A4 E S RRIKERESE
EWXFE  El4iEsdh, B E0REA BaPWY 2RI A5
R (P<0.05),

Figure 1. The relationship between quartile resting heart

rate, quartile systolic blood pressure and BaPWV

% 2. EinhEZELH BaPWV % E & Logistic B35 17 (n =2043)

Table 2. Influence BaPWYV multivariate logistic regression analysis of middle-aged women (n =2043)

el R 2 B H S. E. Wald P OR 14 95% CI
FEAR 1 5= 0. 89 0.14 38.24 <0.001 2.44 1.84~3.24
W= 1.81 0.14 157. 48 <0. 001 6.08 4.59 ~8.06
eI ez 3.10 0.17 350. 54 <0.001 22.15 16. 02 ~30. 64
AR 2 5= 0.85 0.17 24.89 <0.001 2.34 1.67 ~3.26
O Ve 1.68 0.17 97. 56 <0.001 5.36 3.84~7.48
EH I ez 2.93 0.19 234.71 <0.001 18. 64 12.82 ~27.10
iR 3 St Y v | 0.51 0.18 7. 80 0. 005 1. 66 1.16 ~2.37
5= 1.16 0.19 37.00 0. 000 3.18 2.19 ~4.62
EHIE e 1.99 0.23 76. 06 0. 000 7.30 4.67 ~11.42

xR 3. HRHYERFHE WP ZFEZE BaPWV B E &
Logistic ElVF453 4 (n =1610)
Table 3. Influence BaPWV multivariate logistic regression

analysis of middle-aged women excluded drugs(n =1610)

eSS Bfi S.E. Wald P{i OR{H 95% CI
BTN 0.55 019 7.80 0.004 1.74 1.20~2.53
WMV 1,160 0.20 37.00 0.000 3.18  2.14~4.73

UM ZH 1,99 0.25 76.06 0.000 7.38 4.55~11.97

3 4 i

VT SEAERATIR A0 5% 88 RHR AT AR 0 1 45
PR S GBS A F . RHR 345 AT LA R i & Sz
Jik R P38 o, [ B 5 R I A5 P9 B B 495, o sk s ik
R & I e 19 20 sh ke Ak VR H 245 81 THIE
S, RHR 3P 3 Ik A Ak 14 52 i AR SE B 55 H i Y
i B DL 5 25 R 3fe AR5 gl ko fie Al 5 B AR 1Y)
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FHOEME? FRATTHBIE 5T A B Hh 2 4 Lo P Bl 2 56 K 3
FURYHE T, 44 BaPWV K FFl BaPWV =1400 cm/s
ARG R 2 BT (P <0.01), Jf H BaPWV
3ok SBP Al RHR A3 I 34 fin , 7€ 7] — -~ SBP
24N ,BaPWV Fifi RHR R34 it 23 m ey (P <
0.05) ,BaPWV i e H BLZE RHR F1 SBP 955 PU 43
figH, XUzt U] RHR A1 SBP 5 BaPWV [ fig
FEFEIECHX

FATWFFE K I R B P B BaPWV
B s fER R ER . BARKE A R AR A,
DBP BMI.TG . LDLC .FBG H hs-CRP £t 23 3411,
T4 PR 22, W RS 2l kA £k i XU | (E itE— 25
IEXSEEHER G, 4R R 5 R EFRE — a4l b
BT = DA L34 BaPWV =1400 em/s 1Y
fal F 2, H OR fH 73901 1.66 (95% CI 1. 16 ~
2.37) 3.18(95% CI 2. 19 ~4.62) F17.30(95% CI
4.67 ~11.42), EIMGXF 825 4] 5 PEFE i 20 4F 1)
KAUBFFEHRIE 48 RHR 5 Pk T T4 7 4341
1B PWV B TI0I A 25 R SR sl ik PWV 5 RHR
FK 1) e FRAE A A G (R =0.57, P <
0.001) ,RHR 5 k&34 — 430 40, PWV 3
0. 60 m/s(95% CI 0.38 ~0.82,P <0.001), H.
F SBP Bk EE LR T fa 45 2,

[ N AN U5 " IR S A% Gt 3h kA Ak 1 1
W P 2 tn4F4% \DBP LDLC .hs-CRP . FBG 5 BaPWV
MRFR, RN P e R RE A DT 2,
HEZ5 % B8 4E# DBP LDLC  hs-CRP il FBG /2
BaPWV Hi it fa i R R, ik 2o 25 B R AE B
ZAE LM N BRI AR (LB, DL A T 2 Pk 4t
1) I K B Ak fes s R 7

RHR F1 SBP 5 gl [kt £k K . 1l 58 44 A A= 1
BYILHI M ZERF S . (1) A 250 RHR
PRI Sl K 3 A R Sl 7 A W B U0 O 18 A AR
P, 5 R AL 378 0 B R 1 A e A, 8495 104 P9 Bz,
MNP R A A, (2) DR IMPCURIERF RS A =
PR S5 TR, R A I 28 0k B Ay 1Y RIS 4
i, 308 35 T i LS B e B4 W B AR 8 ot e T i
1 RS K E R AR S B AR AL, (3) I AR 32 1
TR ORI 7 B9 K /0N B 236 3fe AR 1 A B gt
PRI IR B P PR R I A RE L 2R
FIRT 2L Bk 22 | 145 Stk 22 | il by & A s ikadifk

FATHWII R LA T R R U I K TAE
Sy E AR APE SR b, 5 HoAhAL 52 1 2 ok A Ak 1y
FER R —FE R EBUP Bk BaPWV R 3
QU e el R IUE = 7 G e RS20 D el N E o

JOFZ N X 2 ok RS b 4 AW 000 R 0, LA R i
A 2 W 0 O i LA SR 8 e A

ASWFFE I Jry B AE AR A i A 45 532 DA Ifi
EFE MG RTT AR B WKk FERE Ak K A2 1 O
MAEA R AT AT REAATE R 22 . H i THEA R K,
AT5 7T 5z e 2 R T AL AE fb Xt BaPWV [ 52 , I X} 3
K REREAL BT IR A — B X,
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