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[ ABSTRACT] Aim  To analyze the risk factors of carotid intima-media thickness (CIMT) in adults with normal
blood pressure and biochemical indices. Methods We recruited 736 healthy people with normal blood pressure and
biochemical indices from the population of Dalian, China. All participants were tested for their CIMT, and biochemical
indices ( fasting plasma glucose ( FPG ), fasting insulin ( FINS), 2 hours postprandial blood glucose of 75 ¢ OGTT
(2hPPG) , glycosylated hemoglobin (HbAlc), high density lipoprotein cholesterol (HDLC) , low density lipoprotein choles-
terol (LDLC), total cholesterol (TC), triglyceride (TG), serum uric acid(SUA) and serum creatinine (SCr) ) and anthro-
pometric indices( weight, height, waistline and systolic/diastolic pressure). Furthermore,waist-to-hip ratio( WHR) , BMI,

urinary alumin/creatinine ratio( UACR) , creatinine clearance( Cer) , HOMA-IR and pulse pressure were calculated. Partic-
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ipants were then stratified into three groups according to their CIMT; C1( CIMT<0.9 mm) ,C2(0.9 mm<CIMT<1.2 mm) and
C3(CIMT=1.2 mm). The associations between biochemical and anthropometric indices and the risk factors of CIMT were
analyzed. Results (1) There was statistically significant difference(P<0.05) in age,BMI,waist circumference, WHR,
SUA, systolic pressure and pulse pressure between the three groups stratified by CIMT.  CIMT increased with age, waist
circumference,, SUA, systolic pressure and pulse pressure. WHR and BMI in C3 group were significantly higher than C1 and
C2 group( P<0.05).
between male and female in 40-50 group and 50-60 group. The CIMT of male was significantly higher than female in age of
40-50. The CIMT of female was significantly higher than male in age of 50-60.

that pulse pressure, BMI, waist circumference, SUA and systolic pressure all positively correlated with CIMT in males and

(2) CIMT increased with age in males and females. The age-related increase in CIMT was different

(3)The partial correlation analysis showed
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females when excluded the influence of age.

independent risk factors of CIMT in males and females( P<0.05).

cohort with normal blood pressure and biochemical indices.

40-50 . The CIMT of female was significantly higher than male in age of 50-60.

Logistic regression analysis showed that age and pulse pressure were

Conclusions (1) CIMT increased with age within a

The CIMT of male was significantly higher than female in age of

(2)The present study shows that increasing

age and pulse pressure are independent risk factors of CIMT in males and femals.
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hemoglobin, HbAlc) <6.0%") | % B B & ( total cho-
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& % & k& @ 2 EH B (high density lipoprotein choles-
terol,HDLC) =1.04 mmol/L'®’ | f1 & # ( serum uric
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PRI € 2 h dn R H H MK, TR
# (body mass index, BMI) | J% & tb ('waist-hip ratio,
WHR) ik 2 (g8 E - 47 KR ) R & R 4R 9048 4t
(homeostatic model assessment, HOMA-IR ) ( FINS x
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B ), B 73 SN B h kAT B R A
ERMUFE s Bk E T B (4 XA 2 em &) F3h ik
A XEEAA (XA 1 em &) = &, 5 Ik A
BERIANNEBEG, A& A AEL € RG> F
B, SNk b AN RS, HL B BE B BT Y CIMT, A&
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xR 1. ZHABH—RIGRFT L LR

), 408 40~76 % -1 50.40+6.11 %, 45BN,
& 9K & . HbAlc, FPG, 2hPPG ., FINS, HOMA-IR .
HDLC .LDLC . TC \TG ,CCr K UACR =4[] lb#53
G225 (P>0.05) ; =4 R4 BMI 5 |
WHR SUA Wi S VK R 22 fEFE gl a2 5%, 22 5%
il B L (P<0.05) , HP4ERY JEH  SUA W48
JE Kk e 2276 = AL I W R HL A3 A et 2% 25 5% (P<
0.05) K& FRFEAR A -, CIMT A 8 A 3
ifii BMI il WHR XA C3 41T C2 Al C1 41, 257
HEGit2#E X (P<0.05) ,1ifE C2 415 C1 H )2
SLGI2FE L (P>0.05;£ 1),

Table 1. The comparison of general clinical indexes in the three groups

I PR C14 24 34

SERR (X)) 48.03+5.10 50.80+6.02" 56.00+5.49"™
BMI(kg/m”) 24.38+3.01 24.82+2.80 26.00+3.11"
JEFE (em) 85.17+8.83 87.28+8.40" 91.46+8.62"
WHR 0.88+0.07 0.89+0.07 0.92+0.06"
WeHs s (mmHg) 117.98+10.13 120.76+9.99" 123.81+11.38"™

F#F 9K (mmHg) 71.14%8.12 71.65+7.90 70.31+8.51

Jik &2 (mmHg) 46.85+7.53 49.11+8.47" 53.50+9.80"
HbAlc 5.48%+0.28% 5.49%+0.30% 5.50%+0.25%
FINS(mlIU/L) 6.65+3.15 6.61+2.83 6.55+2.89
HOMA-IR 1.38(1.06-1.80) 1.42(1.02-1.93) 1.53(0.99-1.73)
FPG ( mmol/L) 5.20+0.38 5.18+0.39 5.21+0.39
2hPPG ( mmol/L) 5.90£0.96 5.75+0.91 5.76+0.80
HDLC ( mmol/L) 1.31£0.32 1.38+0.29 1.23£0.22
LDLC ( mmol/L) 2.60+0.48 2.65+0.50 2.73+0.43

TC( mmol/L) 4.33+0.48 4.41£0.52 4.40+0.48

TG ( mmol/L) 0.80+0.31 0.82+0.30 0.89+0.38
CCr(mL/min) 107.30(99.17-117.86) 105.94(98.61-115.89) 106.68(99.72-117.91)
UACR(mg/g) 7.66(4.42-10.21) 5.93(4.00-9.92) 6.03(3.99-10.05)
SUA ( umol/L) 250.00( 220.75-291.00) 258.00(225.00-295.00) * 278.50(237.50-311.50) ™

a y P<0.05,b 2 P<0.01,5 C1 41tb% ;¢ i P<0.05,d 2 P<0.01,5 C2 4 I0#K,

2.2 AREERKERMERE CIMT bbig
BRI L AT CIMT Y BE4E 141 NG 15 i
npyiass, HER A S22 8 L (P<0.05) ; 45 4F i
PRI E] CIMT &5 53R4T /R 7 40~50 Z 4, Bk
CIMT & Ttk , 2254 G125 X (P<0.05) ; 7£ 50
~60 Z YL, Lt CIMT = F 9, 2R A 52 rE X
(P<0.05) ;75 60 % LA B4 , Pk CIMT & T 557 3
ZRTHIE X (P>0.05;%2)

*® 2. FEERBR SR E CIMT L (mm)
Table 2. The comparison of CIMT in different age and sex

(mm)

AEH () B Lk
40~50 0.82+0.13 0.77+0.12°
50~ 60 0.90+0.16* 0.96+0.15"
>60 1.05+0.16" 1.11+0.20"

a M P<0.05,5 40~50 21 3 ;b  P<0.05,5 50~60 2 4 LA ;¢
9 P<0.05, 5 [FAFHE2H 55 Pk LU AL
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2.3 ARSI CIMT BHBEEEZESH

PRI B, B A, 72 R AR R A
G, kE2(r=0.172,P=0.003) .BMI(r=0.164,P
=0.005) JEME (r=0.127,P=0.031) 45 )% (r=
0.121,P=0.039) & SUA(r=0.149,P=0.011) 5
CIMT 2 IEAH &, M &F 9K £ (r=0.029, P =0.624) |
HbAlc(r=0.139,P=0.075) , FPG(r=0.034,P =
0.567) 2hPPG (r=0.105, P =0.074) .HDLC (r =
-0.016,P=0.783) .LDLC(r=0.023,P=0.695) .TC
(r=0.054,P=0.361) }2 UACR (r=0.008,P=0.893)
5 CIMT JoAH e, FE 2 P ANBEH  FEAL TE AR 3% [
5 WkIE2: (r=0.128,P=0.000) .BMI(r=0.079,P

3. YL CIMT AN T EM % FE Logistic B34 #7

Table 3. Multiariable Logistic regression analysis

=0.045) JER (r=0.080,P=0.030) 4% (r=
0.076,P=0.039) } SUA (r=0.102,P=0.002) [F
5 CIMT 2 1EAE, M5k & (r=0.044,P=0.227) |
HbAlc(r=0.050,P=0.317) . FPG(r=0.002,P =
0.966) 2hPPG (r=0.028, P =0.454) . HDLC (r =
-0.009,P=0.805) , LDLC(r=0.069,P=0.061) .TC
(r=0.023,P=0.532) }2 UACR(r=0.008,P=0.834)
5 CIMT JeAIetE, LA CIMT Ay i A8 & 4F I8 | kR
# BMI JER s K SUA Sl F 285BI % 58 1 |
L NBETEA T2 I &R Logistic [T 2387, 45 58 IR
TCie AR J2: LoV AR I RN Dk R 22 34 02 CIMT f9 7h
SLIERINZE (P<0.05;% 3) .

Bk otk
i H
B SE B t P B SE B t P

A 0.095 0.024 1.099 15200  0.000 0.094 0.020 1.098  21.144  0.000
ik 22 0.051 0.021 1.053 5.897 0.015 0.038 0.017 1.038 4.778 0.029
BMI 0.019 0.053 0.981 0.129 0.719 0.007 0.043 1.007 0.025 0.874
i 0.016 0.018 1.016 0.757 0.384 0.017 0.015 1.017 1.302 0.254
LR R 0.002 0.003 1.002 0.811 0.368 0.001 0.002 1.001 0.289 0.591
FHURAEE  0.014 0.018 0.986 0.669 0.413 0.007 0.014 0.993 0.247 0.619

3 i @ JL B A% e A T A U 2R A — o R b o

As RN % 48 & A= i B AL CIMT J2 H
RIPEA 0] As B8 A B8 AR 2 — , BESIAE ) Hb Tl
DL A 906 . B RTAINIE G As fafa R 4
FEAEHE R R A EEEL MR R | R A
RAREE (A S 25 ROk B T 50 SO R HE,
A &I | Az A 48 5 IE B B (0 BIF 5 45 1507
ARWFFEM 2011 4 REACTION BF 5% 5% i vl BE B
SRAEEE T 2011 A AE % T o B B A A B a0
VEHL 736 il il & A AR AR IE E AREVE IR 4
XFZAHE CIMT W fE s R #7055, DA Sy e A
THE Sl KR AR 0 1) B 3 $ b i

Z5 RN, CIMT 722 AR AR e R 22 57 7
40~50 B4, BT, 7E 50~60 54, Lotk
FHM: . BN SCHERHE , 551 90 3l ok of A A A0 A
FER A M i, 26 48 )5 o CIMT {5 351 3l ik o
T AL B I G 5 T 46 26, 1T BE 55 0 3 2 % i
AR ERA K, FEHUH MR RE M
i WLAR R A 22 3 S a3 IF AT D el 2 S 3 L2

T LA AT 2253 4 1 e 34 A 45 100 451 3 LA 35 4
B R AR ST 45 R RN 40 ~ 50 % 4,
CIMT s T Lo, 3 nT i 5 3% 4F W B 4o 1 it ok
o 28 TR AT A B 25 1) L4 A B/ AT 9, T 50
~60 Z 4, CIMT 24 & F 5 o, HRE R AT B 5% 48
W B B A 2 20 2% M 9 3R I PR B R T A %
PRI, B G 3 40 ~ 50 % 55 W DL 48 28 5 2 vk N E
29 3 bk P4 B A1

ARWFFT L Logistic [H1IH 4347 & BHL, 384 4 Rk R 22
J& CIMT 3 J5 ot 7 5 I R 2%, B 25 AF 08 1 ik TR 22
(RN, CIMT B g 38 5L 5k — 45 SR 40 i 5 X 5 08
BN & Kittner 251190 N OBFIT S5 R —5, A%
BAREXT CIMT AYSE IR, [ AMIFoT 3 01, Bt 25 47 % A 184
T PBE G far i EE, Bl bk T 2 R AR A A, S
DIREVEAT M AR , [R) B I 78 X 4% 48 TR 38 2 % 19 44
BN AR 7, S BKORE PR TR, DA P
HJEET O fhk s 2 R AL N R S5 B ik e A A 4k
KB EEAERREE, R KR L FNE As
(R TE B, 2 20 Jk ot A5 1 S 3 R0 B L6595 1 6 i 444
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CIMT ELAT 37 i AH G 1, 3X 5 A B 55 A 245 R 4 —
B, PRPIRTRE R L O 25 1 1 S S 4 RE Ir 27 e
JIE K BE SRR 105325 2 0% 55 T 24, ) fiff il
N K D REAZ 40, Bl Dk B 14 JEE (A R 4 n £ & A
H As BIERL ™, B EIRBFSE K ER #0256 T 1 I
JEBEPKEZS CIMT WA 78, KRB I
PRAGUE = 2t F B Jok e 25 38 0T DA s i sl ik i Ak
FRAERF S DR EE AL A SR . AN, —TXT 2146 44 WA
NIRRIRGE A BR, 76 7 /0 I 10 2 58 F i bk s 22 R 3,
31 N CIMT 1958, 55 10 mmHg Jik B934 K 5 0.008
mm f¥ 50020 ok AR o 8 JREAR S L F e eT L, B
o 10 P IR A NRRE, O 22 11 3% Kt T RS 5 R
FBI K N R P 3 TR T 0 R O RTaE f  RER
PRI , Ik Hs 22 AT 82 4 I R Hhoxet il He 1E 8 A 13
Bii As BN TR R .

BEAN AT G 45 S 2 B, RV BMT IRl i 45
JE J SUA AJ& CIMT iyl sr fa b R & (B4 5 CIMT
R IEAR DG, BMI Fi Sz ik 4 B 14 i = R AE
VL I M R B AR RE e, T TC 18 A2 4 B PR R 8
JE AR SR X AT i R & AL, R R
{1 PN B S D BEEA T A0 T A0 ) 0l /N SR AR AE
PR RS AN 358 1t X7 1) 7= 2, D9 B 200 LB 1 412 /A1
IR S it /N, S B0OE I L 2T S, 4 HE sl ik
IMFETE B8 5 (R , £ 2E-F- 18 ALAR I DNA & 58, 33T
Vi LA B B 3 5, TR E As B9 AR
A3AT, BMI [ [l 386 K 52 3 CIMT 38 J58 11 Ji 1K) T i
L RMIAC, B LR TS S
CIMT 3§ JE 25 YIAH ¢, L rT Re AL R - M 46 7 = &
A BE Y R S 3G [a) B I o8 B &k IR A Rl
SR /D, JCTE B T, I A8 - W WU I P R &
5K PRl BN P AR i A P B A TR -3, 5 | ke
I A7 RS- T UL 00 o 44 A A R, A o 3 I i 4 G i
LRYEG 2, T R W I A5 R S 503N Bk P 5 4
JETE A RIS A ot B R R 2 B R AR A 3L
SEPREALA, N Z R LB AR L L, B2 i bR R
IKF-38 v S W) T SRR A A A8 SR A SR AE
5B LA PN B T B 0 BT T LAt 39 B[] s
PRIEIE A1 10078 9 5 | A 2 1A T2 BS54 3 3
As TR 2520  aRBIRSE X Ry v i 5 DR IR I i
5 CIMT BYAHIESCER 40 HT, i B AT A5 T 1
AR PR IE AN LR R | IR 5 CIMT By AH 5
PR . AW SE R AR TR BMI R Wi 45
JE % SUA 5 CIMT 2 IEAH 2, {H_E il 48 br e & ok it
ABNET5 278 BMI AU ] DL R A 1E 75 FE P A

Wi 5 K SUA 33E 5 CIMT sh~r H 6, Fikdshr S
CIMT HYAHICPE P BE A 5 AR 0% | Dk s 22 55 A 3R A [
R RES

gi b rads, RO X i e | AR A 48 b 1 5
AP BRI 56 1 H Dk R 22 K S, — B % B H K SF- 1
15, I S AT 3 B KRR 7 A A I CIMT, i L 44
RO As A% AT
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