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[ ABSTRACT ] Aim To investigate the influence of rate-pressure product (RPP) on right subclavian artery plaque
detection rate. Methods A total of 5852 participants were selected with stratified random sampling from the 101510
workers of Tangshan Kail.uan company who received the health examination. 5154 of them with integral data were recrui-
ted into the survey. The observation population was divided into four groups according to RPP collected during 2010 ~
2011 health examinations; quartile I (RPP <7707), quartile 2 (7707 <RPP <8970) , quartile 3 (8970 <RPP <10401) ,
quartile 4 (RPP=10401). Multivariate logistic regression analysis was used to analyze the influence of RPP on detection
rate of right subclavian artery plaque. Results (1) The study included 5154 participants ( male 3100 cases, female
2054 cases) with a mean age of 54. 83 years.  (2) The right subclavian artery plaque detection rate was 33.1%. The
right subclavian artery plaque detection rate for the above quartiles of RPP were 27. 1% , 30. 4% , 35. 1% and 39. 8% , re-
spectively.  (3) After adjusting for confounding parameters such as age, gender and other risk factors, multiple logistic re-
gression analysis showed that the risk of detection of right subclavian artery plaque was increased in quartile 3 and 4 of RPP
compared with quartile 1, and the OR values were 1.22(95% CI 1.01 ~1.47) and 1.28(95%CI 1.05 ~1.55) , respec-

tively. Conclusion Increased RPP increase the detection risk of right subclavian artery plaque.
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SNk AR AL — S22 T B B Y e S AT LA
UL AETE- S BOM I g B 45400 T 7R M S 30 2 A
A5, B RO M R Y B A SO I e B A
RWEER, S ko &Rk, 5 T g, Hoal LIE
it B s PRk AR RE AL 0y < 5 17 Al T
PR 2D e AR o B Ak, o7 R i i
T BRI RE A MR, B A T Bk 5 s kA
A ARRLAY M B0 ) 2 i, ELBEHR 046t 5 S s
e R 38 5 250 0 Sk R T 8 R RO S PR
RE N3 3y Jok o83 A8 Ak 9 E A% HL 20 38 (resting
heart rate, RHR) 5 Il & ( blood pressure , BP) 3J /2 5
AT LE AR b, 100 T ] 6 A7 00 30 i R e AR (AT R
FHEFEFL) (rate-pressure product, RPP) XJ 45 85 T
SRRt ZE 0 AR OGS, PR, FeA T4 s
FF IS (FEMHS ChiCTR-TNC-11001489 ) 1 [H 5}
B 5 AL R (20087X09312-008-004 ) F ¥ 44 X
WHAT T 50 HT .

1 #RES5AFEE

1.1 &SRR

2006 £ 6 F ~2007 4 10 H ,FF ik & e TF 3
HER FTERBEELER TRERXREER TRE
LZREER JFEE RWER FEHEEER . BE
HELER FREEXEER ARLXHER I
RER2 KT —RERGTREALAAERRE
WARER THAT 6 AR R, 328 101510 #] 3R T 5 fm
TARK AR, L4 F % 81110 7, & H 20400
B, 2009 F 12 A E#HERKFHEREERF
I R SE I AR 58 A0 AR, 7 B 2006 ~ 2007 4
R R B T H 4% 2005 £ A E 1% A O T
TR A0 B L EAE A O MR A6y
RIBGT Y — AN F 8B O] 2 B WAL 3 3FF %
B IR o % ABE, 6T 2010 ~2011 F 3 #F &
ABHATT ® Z KA,
1.2 NiEtRE R HEBR R E

NFARE DR IR QF kR ;F =
40 % ;@Nahe ) BTG, T U R R B EH ;R &
SmARHARE, g QK™ ERET & E
ThEH QREARLENEF (FEERRKE
) R R S NERNAEE;OF
FESMAHRE, O XA FZEHS,OFE
MR EH ORAKES% .
1.3 RITRFAERANENEER

RATRFRERARMNERAFNARRALE

KERXu?, AF RHR M E F kW RFELH
FHE T, RE 5 min 7, FEMI 12 2 E00 B &, &%
B $HE S48 5 /> QRS % #, & RR B #, )
734 RR B 81T & RHR; ot 53U & 07 5% 4 - 23
B & #7 30 min A5 OE BRSO o, H E B
A 15 min, R A ZRKIE 8 & R AR M E 1 E A 0
Mok E, EZME3 R, BAMNERR 1 ~2
min, A E, BEEX N L —FFHERED R —
XM BRI E XA FRABRE=3 R, FRFEH
& Z /> 30 min,
L4 SYLZ2iEiRlE

TS B EF7:00 ~9:00 3 B E B AT A Ak
15 ml, 48 IR B, T A A R AR AR
A A A 2 E 45 AR L3 o & BE o 4 (fasting blood glu-
cose,FBG) | H i = B (triglyceride, TG) | & A8 [ &%
(total cholesterol, TC) 1k % & fg & & JE [H B (low
density lipoprotein cholesterol, LDLC) 7% % & fg & &
JiE [ B (‘high density lipoprotein cholesterol, HDLC) |
Jk B (uric acid,UA) X & # C & % A (high sensi-
tivity C-reactive protein, hs-CRP) % % — f H i
7600 B 30 £ L FE SR B iEAr, B F -4
&l A B U R 1
1.5 FBhBKE A RN

HAEREFE TS FULEEERG I -
FE R & R AT &, KA PHILIPS 2 8
HD-15 % & # 7 ¥ B {0, & SR K, % 7.5 MHz,
FENZT LA R HATH W AL, BT E
fir, Kfm A g i i, w ka8 F EEBETHET
W b sl A, WA EF T 20 bk TR 2 Bk LR
B ko XA BN b kR a4t B N R
% (intima-media thickness, IMT) , W 2 & T 3 3 H 32
TN E KD FobE R, — AR, — ARE,
WA G HAIRFRELER, ERT B EL
RT3 EE >0.5 mm 2 IR L IMT 1 1Yy
50% 2 IMT >1.5 mm & X e, B2 & RAS
FULTHEZR WA F ETRE LR IRESHE = E
GERHAYHFAFEAEANEE LR ETENEL
Foh kA E B H BT IMT RBP4 R ENEE R
97%
1.6 SitFEFHE

TR Eh A& ERE TN, AL NE LF
EIRERTHENE VA Oracle $ 4 &, 2010 £
2011 EHFEXAH B EHERNAEWERZERF
H G R LA A R S A B XEN, SRR E
e oo o 4 52 86 F A% S, # 5L EpiData 0 3%E E, k A



CN 43-1262/R W EBHIKAEL 245 2015 4557 23 B4

8

797

SPSSI13.0 SLit Bk tFAL 2, IEA LA 69T B R Dl
ts RN, ZHBWBERAEHERT Z0M(FHA L
B LSD 3% ) 34 48 2 A i i & R DL M(Q1 ~ Q3)
F &, 4118 8 B Mann-whitney £ 36, 1T # %R A
BAM(%) %7, ZWLERA X ®kh, XA % HE
% Logistic B A4 A 24 RHR 5 4 4 & T 30 Ak 3t 3
By R R, P<0.05( X MAR) &£ 7HRKITFEL,

2 # R

— R AR
FEZIN 2006 ~2007 4B @ FEAA K ) 101510 44
HRCT ey e BROWE 88 % 42 5852 1), v 5 Ji K % 1)
5816 il , W& ZHR 99% . H AR FF 5 A LR iE 376
), e 49 A BA B 3 5440 5], AE 99 A BAF Y 5440

2.1

F 1. AEAREFRRAHRITRIOERETR

BTG A7 BB S Bl Bk B Bk G 80 141],
RHR FERHg A 72 491, iR S dk 13 4, 3 52 M0 A
84 1, IR HIHRR 259 37 B, e A WA Ge it o B At
5154 i), Hodr 554k 3100 1, 4Pk 2054 6 45 8% A
40 ~94 % -1 54.83 %
2.2 AERERBAARNRPEREH

R 2010 ~2011 4F JEARAG I RPP 7K, 4% BRI
O3 EOR BFFE X 42 43 S DU . 55 — 4 i 41 RPP <
7707, 565 43 4H 7707 < RPP < 8970, %5 = 43 v 2H
8970 <RPP < 10401, %3 PU43{ii 40 RPP=10401, BE&E
RPP U 735 50053 41 B 385, A 1% A T4 0 (BMI) |
TG . TC .LDLC .FBG 7K-FLL & BV (B 32 PR B
F IR AR L ) 5 38 1 s # HDLC. 52 338 93
B — LA S DU A 2 W R B A L R
LSRR E 225 (P <0.01;3% 1),

Table 1. Comparison of baseline data and biochemical index of different rate-pressure product groups

Mo Gnotoh) ot nebsey  (aitws) X P
AERE(#) 52.03 £10.46 53.63 £10.98 55.45 £11.93 58.19 £12.24 69.08  <0.001
HEPECH) 675(52.3%) 730(57.1%) 844(65.1% ) 851(66.1% ) 70.57  <0.001
RPP 6864.74 +635.85  8320.41 £355.91  9598.81 +415.10 12154.77 £1712.53 7141.90 <0.001
TR (kg/m*) 23.89 £2.83 24.75 £3.16 25.46 +3.15 25.63 £3.54 79.52  <0.001
TC(mmol/L) 4.89 £0.90 4.99 +0.93 5.09 +1.01 5.23+1.11 27.39  <0.001
TG ( mmol/L) 1.12(0.79 ~1.60) 1.26(0.94 ~1.87) 1.38(1.00~2.06) 1.46(1.04~2.25) 192.75 <0.00l
LDLC( mmol/L) 2.52 +0.66 2.61 +0.69 2.66 +0. 81 2.70 +0. 87 13.59  <0.001
HDLC ( mmol/L) 1.67 £0.52 1.62 £0.42 1.61 £0.42 1.62 £0.45 4.99  0.002
FBG ( mmol/L) 5.21+1.05 5.42+1.35 5.63+1.55 6.06 +1.90 76.00  <0.001
UA ( pmol/L) 281.56 £2.28 280.47 £87.29 293.65 +93.24 296.49 +93. 67 26.79  <0.001
it FARE .25 (191]) 72(5.6% ) 175(13.7% ) 264(20.4% ) 440(34.2% ) 378.29  <0.001
Wz R 5 (i) 424(32.8%) 441(34.5% ) 441(34.5%) 543(42.2%) 10.55 <0.001
R S () 337(29.2% ) 423(33.1%) 487(37.6% ) 505(39.2% ) 8.46  <0.001
L IRE B () 468(36.3% ) 390(30.5% ) 441(34.0% ) 484(37.6% ) 16.33  <0.001

2.3 FAEXREFRMRADHKGHIER

TE 5154 BIEA A AT IF 50T G2 v Kt A B
T3l Bk BB At 1707 B, K H R0 330 1%, AN ]
RPP 447 85 T Bl Ik BE B A 175 B 43 531 A 350 44l
(27.1% ) 389 1] (30. 4% ) 455 i (35. 1% ) #1513
%1(39.8% ) , 2R A G FEL(P<0.01), Bk
FL PR ) B BEAG 28530 Ry 40. 4% F0122. 2% (P
<0.01;%£2),

2.4 BEOERRWHEESEHE THIREHEM

4 RHR US4 & ( systolic blood pressure, SBP)
S 93 DU S0 3E 43 2, RHR 4340 4 : RHR < 63 /43
(Q1).63 &/4r <RHR <69 K/ (Q2) .69 /4
<RHR <76 /% (Q3) .RHR=76 /%3 (Q4) ; SBP
34 R :SBP < 120 mmHg(Q 1) 120 mmHg <SBP <
130 mmHg(Q 2) 130 mmHg < SBP < 141 mmHg( Q
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3).SBP=141 mmHg(Q 4) ., Z5F %8, ¥ RHR Y
SRR AT T S KBRSt Z kil SBP 1 Tt
(P <0.01;& 1),

2.5 HMAHE TR L EE Logistic 4T

REFY 1 U TCBEHR A A & (JoBEE = 1, 5
Pe=2) UL RPP 4+ #A1E N H A2 &, RPP 2 — 43 fi 41
FXTHE R Z R 2R Logistic [\H43HT, 45 5 W R 5
A2 RIS IO 43 o 2H R B B i XU 38, H
OR H43 %} 1.46(95% CI 1.23 ~1.72) F 1. 78
(95% CI 1.51 ~2.10) ;155 2 SMFERIRL 1 Ay 3ERE
WK IETAER (<60 2 R 1,=60 % R 2) 1
oI, 25 5 R B DU 3o A A ) Bk e XU 384, OR
4 1.21(95% CI 1.01 ~1.45) ;Bi% 3 S 7ERLA 2
A FERY - E— M E T BMILFBG, TG LDLC UA |
WA PRI | 22 A BB | T R T 2 L B 2 R
R = A3 2H K5 DU G o 2 Kt B B B XU 4TS
Han, H OR {43510 1.22(95% CIL 1.01 ~1.47) Fi
1.28(95%CI 1.05 ~1.55)($£3).

SN R4 B T S KB 2 I & Lo-
gistic B Mr 2R BA , 76 ot A RPP 55 = 44>
AL ZEARS BB RV 3G, 4331 R 1. 61 (95% CI 1.
16 ~2.23) F11.53(95% CI1.09 ~2.16) ; ifi7£ 5 1
NFErf RPP XA 8B T 2h DR EE S i A 1 T b 2 5%
(P >0.05;%4),

& 3. RIWAHE TR ZER Logistic 5317

R 2. AR EEFRRABEHAE HIFR (7])
Table 2. Plaque detection rate of different rate-pressure

product groups( cases)

4y 4 n B i it
Si—pfig 1291 250(37.0% ) 100(16.2% )  350(27.1%)
WM 1279 286(39.2% ) 103(18.8% )  389(30.4% )
AR 1296 332(39.3% ) 123(27.2% ) 455(35.1%)
SEPUSMZH 1288 383(45.0%) 130(29.7% ) 513(39.8%)
F/x* A 11.52 37.44 53.76
PE 0.009 <0.001 <0.001

B 1. #RO0XERBREESAHE THRBRIGHEHX R
Figure 1. Relationship between resting heart rate, systolic
blood pressure and the right subclavian artery plaque detec-

tion rate

Table 3. Multivariate Logistic regression analysis of right subclavian artery plaque detection rate

A ERSAES B S.E Wald P OR(95% CI)
PR | RPP 55—/ 4H 1.00
RPP 5 — 43 4 0.16 0.09 3.42 0. 064 1.18(0.99 ~1.39)
RPP 5 =/ 2H 0.38 0.09 19.22 <0.001 1.46(1.23 ~1.72)
RPP 2 U 4357 2H 0.58 0.09 46.41 <0.001 1.78(1.51 ~2.10)
iR 2 RPP 55—/l 1.00
RPP 28 — 404l 0.06 0.09 0.37 0.543 1.06(0.88 ~1.27)
RPP 28 =43 41 0.13 0.09 2.08 0. 150 1.14(0.95 ~1.37)
RPP 55 DU 533 21 0.19 0.09 4.21 0.040 1.21(1.01 ~1.45)
5 -0.61 0.07 80.59 <0.001 0.54(0.47 ~0.62)
Y 0.06 0.00 442.57 <0.001 1.06(1.06 ~1.07)
A 3 RPP 55 —4rfi 2l 1.00
RPP 45 — 43 fitH 0.09 0.10 0.79 0.373 1.09(0.90 ~1.32)
RPP 28 =43 4 0.20 0.10 4.39 0.036 1.22(1.01 ~1.47)
RPP £ Ui 21 0.22 0.10 6.19 0.013 1.28(1.05 ~1.55)
5 -0.56 0.09 35.90 <0.001 0.57(0.48 ~0.69)
AF 1 1.29 0.08 272.81 <0.001 3.62(3.10 ~4.22)
BMI -0.07 0.01 40. 69 <0.001 0.93(0.91 ~0.95)
FBG 0.05 0.02 5.68 0.017 1.05(1.01 ~1.10)
TG 0.02 0.02 0.56 0.454 1.02(0.97 ~1.07)
LDLC 0.19 0.04 19.43 <0.001 1.21(1.11 ~1.32)
UA 0.00 0.00 4.83 0.028 1.00(1.00 ~1.00)
2 5 0.19 0.09 4.80 0.029 1.20(1.02 ~1.42)
(v e} -0.01 0.08 0.01 0.921 0.99(0.84 ~1.17)
AR E A 0.06 0.07 0.83 0.362 1.07(0.93 ~1.22)
TR R 2 0.05 0.03 2.34 0.126 1.05(0.99 ~1.11)
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Table 4. Multivariate Logistic regression analysis of right subclavian artery plaque detection rate in different RPP groups

B (n=3100)

Ltk (n=2054)

A fa B R 2
OR 95% CI OR 95% CI

AL 1 RPP 25— 41 1.00 1.00
RPP 25 /- 1.10 0.88 ~1.36 1.19 0.88 ~1.61
RPP 5 =43 4l 1.10 0.90 ~1.36 1.93 1.43 ~2.60
RPP 5 U533 41 1.39 1.13~1.71 2.19 1.62 ~2.94

LAY 2 RPP 55— H 1.00 1.00
RPP 55 — /i 1.07 0.86 ~1.34 1.07 0.78 ~1.45
RPP 25 =43 41 1.01 0.81~1.26 1.54 1.13 ~2.10
RPP 51U 53 20 1.16 0.94 ~1.45 1.47 1.07 ~2.01
AR 3.83 3.27 ~4.48 3.72 2.88 ~4.80

A 3 RPP %5 —/43fi 4l 1.00 1.00
RPP 4 — /3 g 1.05 0.83~1.33 1.11 0.80 ~1.54
RPP 25 =434l 1.04 0.83 ~1.31 1.61 1.16 ~2.23
RPP 25 P43 21 1.11 0.88 ~1.40 1.53 1.09~2.16
R 3.65 3.03 ~4.40 3.17 2.41 ~4.17
BMI 0.93 0.90 ~0.95 0.94 0.91~0.97
FBG 1.04 0.99 ~1.09 1.07 0.99 ~1.16
TG 1.00 0.95 ~1.06 1.05 0.96 ~1.14
LDLC 1.18 1.06 ~1.31 1.29 1.11 ~1.49
UA 1.00 1.00 ~1.00 1.00 1.00 ~1.00
S 1.19 1.00 ~1.41 1.49 0.70 ~3.15
veli] 1.04 0.88~1.23 0.50 0.18 ~1.39
LW IRE B 1.01 0.85~1.20 1.17 0.93 ~1.49
il IR .24 1.20 1.08 ~1.34 1.02 0.98 ~1.06

LB | SRARIE B 2 ARG TEARS s B 3 A IE AR BMI.FBG TG .LDLC \UA W& XH KT 283 (R T SR o FH 6 1 25 e

2020 ok BEER T 2 e 4 B By ok ok A 0 AL 7 O, BE
ARA A T 0 55 2 R 1 e A2 0 Bl R Bk S
FUh Wk T AR R 0 R 7 AL, BRE B 1) 2 A 3 K5 A
ZUAIL, BRI RHR 516550 155 16 1 R
FANFEMETS AR B UIAR O, S0 i A5 R
AR ST R R 2R O W R e 2B ik e
WAL L E A3 THESE, AR 4 RAR Sl e A H
BN RI S h ks AR s AR 2 2 5 5 Bl bk BE B i JE
%P

FATHSE K& L RPP 520 A7 8B T sl Bk B He A
MR, B RPP ARG, A8 sk BEEe i 4G 1
SRELIE RS YA 5N 27. 1% .30 4% |

35.1% 39.8% (P <0.01) , #&ME45r2 )5, b RPP
BYXEINAT B Bl DK B B A H 232388 1 i AT AP AE
AT W I 1 v 3 2B 30k ok R B Ak 1) XU
BTN PR A RO W RAR PO il 4
A0 S A RS 1 v 1T B0 ok B B B B R Y
AR BT R A 0 LA A ) BB, R
WEA RAEAR ARESC T RPP S5k BEH 3¢ R AUHRkiE .

R GE YO I8 6 16 PR 2% AT 52 e 3 ok B B 1 7B
B RS IE T AR WS PRSI BMI, FBG, TG, LDLC |
UA WRIR AR 280 IR B MR R B e 24, RPP 565
AL B VU o AL A BT B K BE e 4 G
JRURS: 30 R 8 — A3 i 4 1. 22 £i5 8 1. 28 5 (P <
0.05) , 50427, RPP 3 =5 ki th A5 BB F 2 Ik B
Heipyph Sz fE R 2R 76 Lot A HE R i) g 21 it 45
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Feo MR AR IR & B RPP B hn A5 B 3h
kBB 4 4G RURS:, B R Lk £ (P <
0.05) , W X1 B o .0 & iR B it Fe Tt o5, A B 5% &
BT 5 P R R BTSN I R R A A A
AN 1 3 A%, LA 55 Mg ot B & o
PL RPP 234 0 5 M A Bl T 3 bk B e 19 A6 Ha XL
B A 1 B KA AR S IEIESE

ShIKBEER ) T B 52 Z2 Flocs 14 e 16 P R 1Y) 52
W, FRATIFIE A B, £ L A Logistic [FIH /MR 71
H SR B R AR FBG \LDLC | W M2 & A= A B
Bl Ik BE e Y A B IR 3R L OR A 4301 Dk 3. 62
(95% C13.10 ~4.22) 1.05(95% CI 1.01 ~1.10) .
1.21(95% CI 1.11 ~1.32) . 1.20(95% CI 1.02 ~
1.42) Wi 2 PE & BMI 2 &4 H 2, OR {H 73 51 Ky
0.57(95% C1 0.48 ~0.69) &% 0.93(95% CI 0.91 ~
0.95) . BRI AN R G R fER N E
TP I = SN Rl = W A IR 2 ) @ T o
fgfp

R RPP 54808 T s IKEEH & A= L A
AR, {5 RPP AT figi 1 LA T 3425 B T ik
BEPLAY A A - (1) RHR MY PRAT 5 | R 8 S HRHe, JBE 5%
FICHUAT LAPE B 21 Bk R RS %A sc A
R AR RR BT, IF 54 B /N X Y
W, S50 T PRI AR A S, i
PRSI IKBE BIE B, SR S ko AR, (2)
AN Sy 238 s TR R 00 I 70 fir B o0 LR At 7y —
ARGFFERRZ2 AER R A7 0 1 I K JE 3 6% 4 i
AT 0000 A P B T 0 T 2 AT R AR A I
P = S ko AE R

RHR K2 IfilHe 345 0500 1L 585 95 95 A B A 19 300 7
{5, AAWF9E L5 A% J& SBP ) RHR, 8 % R ABUE N
—ANBTH AR BFSE L RPP 545 Bl T 3 ik B b
AR HE SR O B T AN S B — 8 s 1 5 | R ) %
SRR LR A0 9 AR AN 53 = Al BA R R B0, 7
SEBR AR A9 T 2l Ik 66 2 3h ks A 1 Ak
255 BRTBAL , Ho A8 & A B L1 58 8 ik 3 XL
0, FRATT ARG AT Bl R SR L) % B ok ok A
e fE AHEUEATVEAS S AR, HA ARG IR E X,

BARBATWBFEUESE T RPP 54 808 F sk
BEHAETE i 35 B (H A BF 58 W AF AE — E 1Y R FR
Pk, B5E,MlE RHR BFFRAT I T 5 4 QRS
BE, FRARE RHR NSRS, (H il T AR L, 2
ANBRSEI 5 FLU, B T FR AT T HE B A 0 100G 1 A5 %

S0 RHR Y2594, RHR 6 Al RE 32 1R 22 HoAl A

RIS, QA RE G (SR B | s 2R G P

S5 ) BB e 1 7 R B AR AROME R R X 28 D3R
RHR (5200, (A BT 54 AR H5 550K BA 7 AR X [
JE AT A AN RPP K545 808 T Sl ke 4
KA HA—ENSFE N,

[ &% 30k ]
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