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[ Abstract] Objective  To study the association between glucose tolerance status and arterial
stiffness in community population. Methods People from two communities of ShiJingShan district in
Beijing, aged 40 years or older, underwent examinations of questionnaire interview, anthropometric
measurements, biochemical indexes, HbA,c, 75 g OGTT, ankle-brachial index (ABI) and brachial-ankle
pulse wave velocity (baPWV), 9185 cases were divided into 6 groups based on the result of OGTT and
diabetes history: Normal glucose tolerance (NGT), impaired fasting glucose (IFG), impaired glucose
tolerance (IGT),IFG+IGT, newly diagnosed DM (NDM) and diagnosed DM (DDM). The association
between baPWV and glucose tolerance status was analyzed by multiple linear regression.  Results
baPWYV gradually increased from NGT to DDM group (15283-308)cm/s, (1625+370)cm/s, (1644 4351)
cm/s, (17474485)em/s, (1799+485)cm/s, (18414456 cm/s, (P<<0. 001). Except for between IFG and
IGT group, there were statistically significant differences in baPWV between any other two groups (P<C
0.05). After adjusting for confounding factors such as age, sex, BMI, there was significant difference

among the six groups (1612, 05, 8)em/s, (1643. 0+ 7. 7) cm/s, (1639. 0 12. 6) cm/s, (1690, 0+9. 3)
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em/s, (1719. 04 9. 6)em/s, (1725. 0+ 9. 3) em/s, (P<C0. 001). baPWV was positively correlated with
glucose tolerance status, fasting plasma glucose,2 h plasma glucose and HbA, ¢ (r=0.125,0. 124,0. 141,

0.112, P<C0. 001).  Conclusion

The increasingly deranged glucose homeostasis is associated with

increased arterial stiffness in community population, It is important to detect the abnormal glucose

tolerance and intervene the early for preventing cardiovascular and cerebrovascular events.

[Key words] Glucose tolerance status; Arterial stiffness; Brachial-ankle pulse wave velocity (ba

PWV)

KA EAL (AS) £ T2DM 3 & # K LB
T, RFBEIRRBERTHRRZ —, AS B0
1 sh KB AE B B I, AL TR . RO UESET R,
HERERMERRREE R TERE
2, AR R A FERE PRW I, ZE 08 FRAS R T BD © )
B, H S IFG & & A .0 L8 340 50 XU 588 IR
PEEME. Bk, B30 % P bk R 2R X T
By E R AR EREE L. BRI E L
TG (baPWV) T iz B 5l Bk R A A2 BE , TR 2 PEAR 30
BB A B IEIT . A BRI R, baPWV 2
o IR A S T R 3, ELAS I baPWV i 82
547, ATRAEHESR . BRT, A ALK T IR 530
BREEAL S R BB SR T R B R AT
BhKEE Ak 5 A [] o 4 A R 25 0 4 S M B 5 v D
Woo #RAFEA LR, ARMEE, HHAB %
BUb R X ABHERBIR X R, @ W& baPWV
it 3 Bk AR FE AT AL, B 7E T AL XA REA R BE
RIFPRET SRR TE B, 35 %5 3 bk AL R f B X
BRI,

MES5HE

—. BEX%

BEE 2011 4E 12 A & 2012 4 4 AxHdb i A
K iR AR X >40 £ 9828 & )& Ri#t1T
FRUEAL IR A IR (57, 549. 3) %, 47 75 g OG-
TT, 3t 8 W 4 46 36 45 & HbA, c 7K . B Ik 48 %
(ABD K baPWV. HEBR 5 A 51 JE 3 Bk 1 5<% 8
#. BARA 9185 BMASHT, Hh B 3316 &, &
5869 4. AMREMMESERCHEE R A,
HEMRMEEERMERELS.

R

1. RERE . AR RITIRELR S RAE,
R A O30k BRAE R S VKR SR L R B iR
0%, T s b B Bk B BT AR 7E AR R AR AT
K. FPEREANGRZT G5,

2. B E . MR EEZEREEKRE, G
#EEm . AE,WC BH (HO) E& BARA BPAH 3
WL BCESMED . R ILEZERHER 1999 48 WHO
T B 5 0 R B A i 48 #§ (WHO/ISH 1999),
SBP>140 mmHg #i1/8{ DBP=>90 mmHg & EEEE
W LR .

3. IM#E. HbA ¢ 12 K& 44 . R X R e i 5
Ai—Mizt & 8 h, FIKB 5 /RAT 75 g OGTT, R
B SL BN E FPG.2 hPG; HbA, c R &E
BB AEY: (BIO-RAD A &) . DL 2010 45 ADA ¥EJR
WS IGTE R NARUE BT ABER$E FPG.2 hPG /K
SE R ME BRI 5 48 NGT 4. 1FG 41 . 1GT 4 . IFG+
IGT 4. 572 Wi iR (NDMD 4 R B A IR AR 4
(DDMD 4.,

4, MAACK . BB B R KA, FH B S 4 H
AR AL 7600 B #E M TG, TC, LDL-C, HDL-C, Ser.,
BRERBALD R AR (ASD SR

5. baPWV K& ABI fll B % ok A 52 R K
WEARAEFHN LB RELCHEE
BP203RPE-TI(VP-1000) il &, #F 5% X & % # % kb
3 minfi , 76 XU _E A8 ik 3 Bk B U T Bl B8R B O
2 cm AbgBMhAF, 138 B SIS A2 A B baPWV {H
K ABI &, BUE KEHA T

=, BRIk

SR SPSS 19. 0 BT 5240 #r. FrAIE
BRI EERL 245 #m; EESH AT E
Yk LA o (o 5 Y 4o BB BED R, B2 W BAR R
EEFATSH T TR LA (B 2 D R
2 |8 3 57 B ) EL R P 25 40T » L BT SR B LU
HI X K, HHRERER IS A EAAT, B
BIFE ST R F Pearson #H5€, 7EAS R B8 Fp G IE
AEHS R R AR L M AE AN BMI A TERZE R

s *

—. B R MEREIER B
ST 4 baPWV 2 (1658 £401) em/s, F ¥



oh B R 2014 4E 5 A% 22 8% 581 Chin J Diabetes, May 2014, Vol. 22,No. 5

* 409 -

it baPWV (B4 511 R (1722, 94-423. 8) cm/s Fl
(1622. 1+328. 8)em/s(P=0. 000), . FiMJE.
MR BN, 2 hPG 7 NGT #H—~IFG 4~
IGT 41 —~1FG # +IGT 48 —-NDM 4 —~DDM 4 &
F W B # . (P<<0. 05) ; HDL-C M B & $EA I 5=

H RN E 2 R H Bk DDM 414, BMI 72 HoAth 5
HhEFEEE;HRWC & ABL R RS A L E
SEFHEITFBEN(P>0.05, RERBRRXHEER,
ABIERHA T ERMELE T FE X (P>0.05),
(FD

F1 BRAKREMIBEHERMO LR £5,MQL, Q) sn(%0) ]
Tab1 Comparison of clinical and laboratory data among all groups[ . &5, M(Q. , Q) >n(%4) ]

o TR D) A BMI WHR WC

Group n(M/F) Age(y) Smoking history (kg/m?) (em)

NGT 3257(1028/2229) 54.90+8. 50 664(20.4) 25.20%5. 70 0.88+0. 63 83.20154. 80

IFG 1725(688/1037) 56.7049.10* 439(25.4) " 26.00+3. 40" 0.90+0.61* 86. 2053, 60

IGT 643(176/467) * # 58.10+£9.1*#% 101(15. 7)* # 26.30+3,80* 0.90%0.55* 87. 30163, 00

IFG+IGT 1174(415/759)4 59. 4049, 2* %4 254(21.6)* 4 26.90£3.40* %5 0,9140,60* %5 85, 60£27. 90

NDM 1141(457/684) * &% 59, 60+9.6*# D 265(23.2) 27.3016, 60* # 4% 0, 9240, 61*# A% 88, 30447, 60

DDM 1245(553/692) *#OM 6] 3049, 70 # A%A  322(25,9)* AXA 26 2043.40* %A §, 9240, 65" # L% 87, 104:45. 60

51 SBP DBP Bk PP FPG ' 2 hPG FElRZY

Group {mmHg) (mmHg) (mmHg) (mmol/L) (mmol/L) Lipid-lowering medication

NGT 130. 00£41. 00 75. 00+41. 00 54.00%12. 00 5.2(5.0,5. 3) 6.0(5.2,6.7) 67(2.

IFG 135. 00144, 00~ 78. 00144, 00" 57.00+£14.00* 5.8(5.7,6. 1) 6.4(5.7,7.1)* 27(1.6)

IGT 133.00£16. 00 75. 00+ 15. 00 58.00+18,00* 5.4(5.3,5.9)% 8.5(8.1,9.4)** 26(4.0)#

IFG+IGT 137.00%30.00*4 76, 00128. 00 61.00£17.00* ¥4 6.0(5. 8,6.3) * ¥4 8.9(8.2,9.8)* % 25(2. 1)

NDM 139. 0022, 00* ¥4 77, 00417, 00 62,0015, 00* %2  7,1(6.3,8.0)* #&% 12.8(11.4,15.3) *#&%  17(1.5)

DDM 137.00£29. 00*2&  73. 00126, 00# %A 6400416, 00* #AO%A 7 96(6. 8,9. 6) * #A%A  13,5(10. 5,16, 8) * #O% 57(4.6)#

o T Sk RS Gk/min HbAe baPWV BIE baPWV

Group Hypertension Card'lovascular Ann}.lypctrtenslve HR(beats/min) % (em/s) Adjusted baPWV
diseases medication( %) (cm/s)

NGT 720(12. 4) 241(3. 8) 534(16. 4) 78.00£42.00 5.76=0. 40 15284308 1612. 015. 8

IFG 499(16. 9>+ 164(5.0)* 378(21.9)* 81.00345.00 5.9540. 40~ 1625+370* 1643, 0+7.7*

IGT 218(20.4)* # 60(4. 9) 179¢27.8)* # 79.00%£11.00 5.90+0.39* 16444351~ 1639. 0112, 6% #

IFG+IGT 444(23.2)*# 142(6. ) # 349(29.7)*#4 81.00£30.00 6.0110.45*#45 17474397 %4 1690. 049, 3% ¥4

NDM 487(27.0)* # &% 132(6. 1) * 378(33. 1) *# 4% 83,00420.00 6.88+1.20"# A% 17994485 #4% 1719, 09, 6* #OK

DDM 665(36. 2) * #ATAZA5(16. 1) * #ATA 471(37,8) " #O%A 79, 00128.00 7. 61F1. 56* FANAIZ41+ 466 #ANA 1725 0E9. 3* #AK

25 ABI BIE ABI TC TG LDL-C HDL-C Cr

Group Adjusted ABI (mmol/L) (mmol/ L) (mmol/L) (mmol/L) (pmol/L)

NGT 1.15+0. 09 1.670+1.910 5.27+1.48 1.37%1. 14 3.1840. 81 1.52+0. 41 65.70+17. 40

IFG 1.15+0. 09 1.0204+2.520 5.38%0.99* 1.56+1.26* 3.32+0.82* 1. 440, 53* 68.10+£22. 20*

IGT 1.15%+0. 09 1. 100+4. 130 5.40+0.85* 1.71+1,13*# 3.31£0.79* 1.43+0. 36 65.50+£16,60*

IFG+IGT 1. 1540. 09 0.756+3.080 5.40%+1.15* 1.78+1.22*# 3,3340.86* 1.384+0.36*#4  67,20+15.90*

NDM 1. 1540, 09 1.2201+3.160 5.53F2.12*#% 1.994+1, 47 # A% 3,3940,90*#4 1,3440, 35* # A% 6720116, 30*

DDM 1.1540. 09 1.030£3.080 5.18k1.12*#A%A 1 6941, 36*#4 3 1440, 89# A% Al 3640.36*%L 67, 70+19.80* 2

5 NGT 4 # vs NGT group, * P<0. 05; 5 IFG 4 L3¢ vs IFG group, # P<C0. 05; 5 IGT 4 th#¢ vs IGT group, 2 P<C0. 05; 5 IFG+
IGT 4 3K vs IFG+IGT group,® P<C0. 05; 5 NDM 4 b4 vs NDM group,4 P<<0. 05
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M NGT #41—IFG 41—~DDM 41, baPWV B %
RS HIMER BB IFG 415 IGT A i
ERTHIFE SN (P>0. 05), HAt 4 AP
BERHAESH¥E X (P<0.01), DDM 4 baP-
WVHESTHARALZSH. RIEER. I LLFH.
BMI,WHR, TC.TG,LDL-C.HDL-C. SBP. (4525

BT R IRIT G, S AW A LB ERYH 5t
23 Y (P<0.05),

=. ¥ baPWV HHXHE

HEBR B A 0 o i R R B T X &, S A&
8101 #5347 Pearson A& 4347, 45 R B /R, baPWV
54 B WM. BMI, WC, SBP, PP, HR, Scr,
TG.TC k& LDL-C £1EA%, 5 HDL-C iM%,
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baPWV & FPG.2 hPG,HbA, c. R EBELENR AL
IEAHSR , A E AR RS . 5B Lot 5t 4 L & oo & L BMIL
SBP.DBP,.BMI ¥ SBP #RZ&HEF . HEEH
Ko B EIE ST R, £ 8.5 IfLE. PP,
TG.HR.FPG.2 hPGJ HbA,c ¥J 2 baPWV B2k
SMEREER, (F2~3)
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Tab 2 Correlations between baPWV and various parameters

3 baPWV
Variable R P Ro Po
#: 51 Gender (3B Male=1,
Hﬁi' Female=?) 0. 1‘50 0. 000
F Age 0.502 0. 000
T 40 Smoke(JE Yes=1,7& No=0) 0.520 0. 000
BMI 0.053 0.000
WHR 0.208 0.000
wC 0.024 0,021
SBP 0.255 0.000
DBP 0.059 0.000
HR 0.090 0. 000
PP 0.465 0,000
TC 0.033 0.000
TG 0.085 0.000
LDL-C 0.042 0,000
HDL-C —0.080 0.000
I /E Hypertension(& Yes=1) 0.311 0.000
k25 Antihypertensive
géfication(y% No=1) 0244 0.000
B74 Lipid-lowerin,
F%f:jjicatin(ﬁ No=gl) 0035 0.010
FPG 0.227 0.000 0.124 0, 0000
2 hPG 0.279 0.000 0.141 0.0000
HbA;c 0.267 0.000 0,112 0,0000
#8 5} Group 0.327 0,000 0.125 0.0000

£3 ZEEMBNHTER

Tab 3 Theresults of multiple linear regression analyses

g baPWV (cm/s)

Variable B OR(95% CD P
EH Age 0.314 13.684(12. 856~14.511) 0. 000
FPG 0.019 4.319(—3.001~11. 638) 0.033
2 hPG 0. 092 8.965(6, 475~11. 455) 0. 000
HbA;c 0. 021 3.439(—6. 694~15. 841) 0. 000
#H 5l Group 0.038 8.215(2.586~13,844) 0.004
TG 0.049 15.837(10. 531~21, 143) 0. 000
HR - 0.127 1. 508(1. 310~1. 706) 0. 000

WHR 0.055 350, 0(234. 10~465, 300)  0.000
EHS Age 0.045 37.738(23.159~52.317) 0. 001
BKE PP 0.278  7.449(6.933~7.964)  0.000
B I E Hypertension 0.077 65, 584(50. 659~80. 510) 0. 000
R?=0.379, % IF Adjust R2=0, 378
P<C0. 0001

Wit
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F NGT 4, R sh ki fbrE IFG BRI E L 3.
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AW RIBEXT ] ABI #4740 47, HEE R FR B,
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