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[ Abstract] Objective To analyze the relationship between normal high blood pressure and carotid
artery atherosclerosis. Methods  This epidemiological survey was performed in two communities of
Shijingshan District of Beijing from 2007 to 2008. A total of 3 324 people were enrolled in the study and
2 895 people with carotid ultrasound survey results were analyzed. Blood lipids, blood pressure, hs-CRP,
body mass index ( BMI) and other cardiovascular risk factors were obtained. Carotid mean intima-media
thickness ( IMT), maximum carotid IMT and carotid plaque were measured by ultrasound. A multiple
logistic regression model was used to evaluate the relationship between normal high blood pressure and
carotid artery atherosclerosis. Results The carotid mean IMT, maximum IMT, incidence of carotid artery
plaque increased in proportion to blood pressure level (all P < 0.01). After adjusting for diabetes,
hypercholesterolemia, hypertriglyceridemia, increased hs-CRP, smoking, sex, age,overweight and obesity,
multiple logistic regression analysis showed that the OR values of carotid mean IMT and maximum IMT
thickening, carotid plaque in high normal blood pressure group were 4.50 (95% CI: 1.04 - 19.49, P <
0.05), 1.73 (95%CI. 1.35-2.22, P<0.01), 1.64 (95% CI.1.26 -2.13, P <0.01) compared to
normal blood pressure group. Conclusion High normal blood pressure is related with higher risk of carotid
artery atherosclerosis in this cohort.
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At X DA RS 0@ IR R IR E R R &
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40 % , ZMARERERSCER 4], HAHRE
1827 &, A I XIERFE X DA RS O 8-
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AR M EKSE BBt R0 3 . EF LE
H (WA E <120 mmHg & 7K HE < 80 mmHg, [&] A
Fof M ER 5 ) (1% m AR 40 (W48 & 120 ~ 139
mmHg #1475k & 80 ~ 89 mmHg, [F] i BE 3 TC & 1 &
I SR ) AT I 4R [ 448 [ = 140 mmHg #1( 5) §73K
B =90 mmHg, ik A S MERTL ] .

2. LINEREEZNUEME S B8 . FK
2. AR S, m A AR B9 8 k% BB S
BR(S ), RS E M E S8 C RMZEH (hs-CRP),

E R K B R R 5 SRR, R
[ B2 I A $5 S fH FE B =6. 19 mmol/L, 5 H il = B it
FEFEH W =HE =2. 27 mmol/L® | hs-CRP M $5 =
3mg/L, KFEIEE =24 kg/m® E XHBE, KR
¥ =28 kg/m’ & SCHAERE,

3. FiEkER R CRAXE GE AalAY vivid 1
RRAAL, SR A 120 813k (B3R 7 Mz RRE#HL),
FERATIRFE G 7 IS Bk EBRE . sh ks
ARSI (7]. A2 ZALRMEHT
ERERFE—EROCABEELHEPLLRE,
Sk GE ECHO PAC( }i4<2 BT11) B SF T e
SERER T . BB X A FE SN BKESRL om, Fi
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JE R AR, W 2 35S Bk s - B3 7 2 B A
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mm , 5% /536 IMT 8 =0. 5 mm, 855 IMT HE =
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A IMT 3 8 5 59 F- 218, B SU0I 308 3 Bk Al 5 BE 4%
3 e, RN 35 B0 K 2 R S BE A& 3 s R 35 P B Bk
AIERER 3 &, RT3 E S8 sh k. Sish ks
HEFA s KA IMTmean, £ & IMT( IMTmax) &
MhgMmEBRS IMT M KE, EEKREE—E
BEEEA L E P O LR EFKE S RN EE S
B4R, &M IMT HE M ER HE T, IMTmean
W8 EE T T IMTmax*

4. Gt o4 R A SPSS 13.0 ST 4031
A, FESHAKITERBLMQ, ~0,) &
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AR RR IR SR A X B, RABEE
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®1 3ABREFERNGKITEH LB

Tang ER B i
ER(H) 48(40 ~54) 54(48 ~67) 65(54 ~72) <0.01
b 204(29.9) 413(49.6) 675(48.9) <0.01
% 4P 149(21.8) 246(29.5) 333(24.1) <0.01
{EFHH (kg/m?)® 23.6(21.6 ~25.8) 25.2(23.1~27.3) 26.1(23.8 ~28.4) <0.01
W45 (mmHg) ® 108.0(102.7 ~113.3) 127.3(121.3 ~132.0) 144.7(138.0 ~156.0) <0.01
&3 & (mmHg) * 70.0(64.5 ~73.3) 80.0(74.7 ~82.7) 83.3(77.3~91.3) <0.01
R 31(4.5) 57(6.8) 233(16.9) <0.01
2 A8 [E B ( mmol/L)? 4.84(4.24 ~5.40) 5.11(4.50 ~5.74) 5.27(4.64 ~5.91) <0.01
H il =85 ( mmol/L)* 1.09(0.79 ~1.53) 1.31(0.95~1.92) 1.45(1.07 ~2.09) <0.01
E#C RMNEA (mg/L)? 0.08(0.03 ~0.22) 0.17(0.06 ~0.66) 0.38(0.12 ~1.33) <0.01
IMTmean( mm)*® 0.46(0.38 ~0.58) 0.60(0.47 ~0.72) 0.70(0. 60 ~0.78) <0.01
IMTmax( mm)® 0. 82(0. 67 ~1.00) 0.99(0.84 ~1.15) 1.10(0.97 ~1.21) <0.01
IMTCCAmean( mm)* 0.53(0.44 ~0.65) 0.67(0.55~0.78) 0.77(0.67 ~0.85) <0.01
IMTBulbmean( mm)* 0.59(0. 48 ~0.72) 0.72(0.59 ~0.84) 0.81(0.71 ~0.91) <0.01
IMTICAmean(mm)* 0.25(0. 18 ~0.43) 0.43(0.24 ~0.59) 0.54(0.35 ~0.65) <0.01
IMTCCAmax( mm)® 0.67(0.55 ~0. 80) 0.82(0.70 ~0.95) 0.95(0.82 ~1.08) <0.01
IMTBulbmax ( mm)* 0.81(0.66 ~0.99) 0.97(0.82 ~1.13) 1.07(0.94 ~1.19) <0.01
IMTICAmax( mm) * 0.60(0.47 ~0.72) 0.69(0.55 ~0.85) 0.77(0.65 ~0.95) <0.01
Fah Bk BEL® 160(23.5) 386(46.3) 978(70.9) <0.01

& : IMTmean : Sk 36 1~ LB B i P9 R (IMT) -8 , IMTmax : S5k 36 A LB B89 IMT £ A {H , IMTCCAmean : FE 3 Bk IMT F
{8 , IMTBulbmean ; 51 Jk 258 IMT SE-3{8 , IMTICAmean : A 31k IMT (& , IMTCCAmax : 30 5. 37 ik IMT B k&, IMTBulbmax ; i 3 ik 3 28
IMT Bt KA , IMTICAmax ; FRPS 3K IMT £ K8 ;1 mmHg =0. 133 kPa;* LA M(Q, ~ Q;) FR," LABI(% ) Fm

R2 BHERARSIKELL R RER logistic ElIA54T

IMTmean 38 IMTmax 3 /& Fah ke
mHE B Wald B Wald EH  Wald

Rm E OROGSwCh P g VA OROS®WC) P Zg OR(95%CI) P&

R 0.82 10.45 2.27 0.0 1.35 57.82 3.86 <0.0l 1.07 64.18 2.9 <0.01
(1.38 ~3.73) (2.73 ~5.47) (2.25 ~3.80)

25 6 1 0.420 2.58 1.52 0.11 0.98 47.95 2.67 <0.01 0.87 55.74 2.39 <0.01
(0.91~2.54) (2.02~3.53) (1.90 ~3.00)

BHM=EMmE  -0.66 3.80 0.52 0.05 0.07 0.42 1.07 0.52 0.18 1.26 1.15 0.15
(0.27 ~1.00) (0.87 ~1.32) (0.95 ~1.40)

HHC RAELEE 1,156 21.82 3.18  <0.01 161 56.54 5.00 <0.01 1.44 81.25 4.21 <0.01
(1.96 ~5. 16) (3.29 ~7.61) (3.08 ~5.75)

AR 0.23 1.06 1.26 0.30  0.50 25.91 1.65 <0.01 0.54 37.50 .71 <0.01
(0.81 ~1.96) (1.36 ~1.99) (1.44 ~2.03)

R ~1.83 46.17 0.16  <0.01 -0.91 113.61 0.40 <0.01 -0.97 158.41 0.38 <0.01
(0.09 ~0.27) (0.32,0.48) (0.32 ~0. 44)

R 0.10 80.49 L11  <0.01 0.12 570.66 1.13 <0.01 0.10 615.33 111 <0.01
(1.08 ~1.13) (1.12~1. 14) (1.10 ~1.12)

wE 0.94 12.28 2.56  <0.01 0.37 17.16 1.45 <0.01 0.21 6.17 1.23 <0.01
(1.51 ~4.33) (1.22~1.73) (1.05 ~1.46)

AR 0.59 3.25 1.80 0.07 0.43 15.03 1.54 <0.0l 0.27 6.67 1.30 <0.01
(0.95 ~3.39) (1.24 ~1.91) (1.07 ~1.59)

LR 227 9.41 9.65 0.02 1.11 106.71 3.03 <0.01 1.04 82.57 2.82 <0.01
(2.27 ~41. 10) (2.45~3.74) (2.25 ~3.52)

B ML 2.94 16.80 18.99  <0.01 2.16 397.84 8.68 <0.01 2.07 367.54 7.94 <0.01
(4.65~T1.61) (7.02 ~10.73) (6.42 ~9.81)

#E : IMTmean : Fizh ik 36 4~ I B B2 i A o I /R BE (IMT) 24948, IMTmax : S5 Bk 36 ™ 1 Br %9 IMT SR8 ;° LA 4 20 % B0 45 38

1% 5° LAE ¥ iU 20 o %t B8
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ZHE logistic HIF4H (£ 3) B, UIEF M
JE4H kBB, IE % & {8 Il £ 4 IMTmean 3% & |
IMTmax 3 J2 | 30 3h Bk BE B /) OR {E 43 3 K 4. 50
(95% CI:1.04 ~19.49 P <0.05) .1.73(95% CI;
1.35 ~2.22, P <0.01) #1 1.64 (95% CI;1.26 ~
2.13,P<0.01),
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—, MESLCNEEHFMEERX, CLEFEHEAR
NEETROLERES, WEETIEEMENESR
E{EmEARES , Framingham $F57 R, EH &E
MESREMULRAISIME, KEMFRER, @
FE7KFM 110775 mmHg FF 46, BEE I Fe oK F #9388 0
O IER R R R g LA B LA L
Biom.oo i B pes ), AR R B R IE ¥ B E I ES O
MBEEREPEFEE . XFIE % S8 M & A B30 bk
FRAE R4 H A B T A% IE % S I R B R A O
BHEGRREER, ANTSREAFBENXRE, 7]
DA §E X B X B4 AR SEAT T80, A A T
WD ME B R

AT RN, FEIE W I | 1E % & {8 10 A& A0 s i
FEH 2 8] EG RO IS R B R 5% R .
REFEE . ME MM AS K FERAEFRIT2EEN, M
&M EKFEFE, B OIS EREEKFRAR,
RRODEEEFEEERERS. Yo £ HE
15540 4 35 ~74 # P EBREALHN,79.4% EHE
HMEERI 1 ML EREREE, 40.0% 53F
20 mEREREE, 11.0% &3 3 10 0Ew
AR HEE, FMEMN—HHR e~ REEESE
MmEHESFEFETMOMEFRT- MM EREE,
(BRI REE P A2 2E LT A0 M 5
TR AR EE  FRER, EFESENEA

BUNRLZELCMELREEZERE, WBUR XKL,
LR T AR X AR S, BEE K
e, Fshfk IMTmean  IMTmax | 35 3 Bk B3R L 15
i, FREETHXOmERERERE, EXRE
mEAR EARERR OR BERAKE, BREES
LN E S Bk EA ML, EEFRELEA
BESNBK R HEREAL B 205 g0, 3Rl PR R 22 7T
E¥E S ELEARCDEE 4 mEREEM. T
g LB KA K 35 ~ 64 F A BERIBTRE T
FEN  VABAR I R 4H At BR, B i oK SE 36,
10 SEJE S bk IMT 1% 2 Fizh bk Bt b % S 4 2 3%
Ty, Lee Z P16 2 635 & =50 B AR E M E
AR — 4 R4 A% B I E RTHAZ (120 ~129/80 ~
84 mmHg) #1/& & I /& JT#94H (130 ~ 139/85 ~
89 mmHg) , & B I e AT HA A8 S sh Ak R AR RE AL &
REDESTEFMEAR, REXWERER, 5
1E % M FEAAAR LY, 75 i F A7 35 48 0 6K 55 0 & AT BA
HIF BN BK IMT 3 EFBEH 0 &4 K, 53]
TR R —BL
E¥EENDEABCE AT KEL,IHH
o I 2 SRR 38 P, ey %ot b A BESEAT T 0, T
WO BB R EB T, WRFRRA, M
Lo I B 95 B R 9 W IE 8 5 {11 s 8 (M 4
& 130 ~ 139 mmHg 3473k % 85 ~ 89 mmHg) #17F
FEIRITE , To 0 B 3 3K 2%, (L B 8 E 42 5 Mt /Y
KA BRTHEEXTIE % 8 1 R 69 16T AT
LLEEZYRIT b £, BFELPRAERE S, FR M T8
LR AMTTAE A EIMRE SR E R RAENE, L
REER, AEHEESTHEFEE &EME AN
S TIE R S MR RS T —H AR, REESF
fAMPABRTHRE—AEENAE, FHRER,E
H R (ELIN 55 330 BKAE Ak ik 3y A 2, Bt 2 A AT LA
WHC L KT PR EE L F AT E S T R anfer
TH, FEH#H—HHFRAH, B EESEMNEN

®3 EWEEDEMRSDLESSEKELX R ZEEK logistic [B]IF5-47°

IMTmean & E IMTmax %2 Sk BEER
A T Wald FE Wald EE  Wald
LT OR(95%CI) P& N (4 OR(95%CI) P{H AN OR(95%CI)  Pfi
EEEELE 1.51 4.05 4.50 0.04 0.55 18.37 1.73 <0.01 0.50 13.73 1.64 <0.01
(1. 04 ~19.49) (1.35~2.22) (1.26 ~2.13)
B I 1.58 4.6l 4.84 0.03 1.21 82.90 3.34 <0.01 1.23 88.81 3.43 <0.01
(1. 15 ~20. 38) (2.58 ~4.33) (2.66 ~4.44)

¥ : IMTmean : 3 Bk 36 i B B i 4 o B JEL B8 - 24948, IMTimax - 351318k 36 ™ 1 B Be (9 0 R ARIR HE R * LAIE % i 4 o 0 BE , R B
PR . o AL T B 25 = B S C R R R AR R G E IR
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BUEEFSENEARBUSHE A THSH
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