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[ ABSTRACT ] Aim The present study investigated the effect of lifestyle modification on arterial stiffness in patients
with impaired glucose tolerance (IGT). Methods There were 162 subjects with IGT were randomized to either a usu-
al care control group (n =78) or an intensive lifestyle intervention group (n =84). Both two groups, their height,
weight, body mass index and blood pressure were measured. ~ The carotid intima-media thickness (IMT) was measured by
ultrasonography, the brachial-ankle pulse wave velocity (baPWV) was measured by automatic atherosclerosis assay instru-
ment at the baseline and after intervention. Results The intervention group showed a significant difference in triglyc-
erides, oral glucose tolerance test 2-hour plasma glucose ( OGTT2hPG) following the 24 months of intervention compared
with baseline (P <0.01), without differences in changes of the values of carotid IMT and baPWV. At 24 months, signif-
icant improvements were noted in most anthropometric values in the intervention group than the control group (P <0. 05 or
P <0.01), and the values of carotid IMT were significantly lower than the control group (P <0.05), without significant
differences in baPWV between the two groups. Conclusion The finding suggests the active intervention may have
beneficial effects on arterial stiffness for the patients at-risk for diabetes through improving anthropometric and certain meta-

bolic outcomes.
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o ) 2 FE M T i 5 % (impaired glucose tolerance,
IGT) BB L&A sh s A W AR, PR, fndfer
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1 W&REFE

L1 FFRI&K

Ui £ 2008 4F 2 A E 2008 4F 10 F K 4 i #y
JEfR R 3t 614 B, NEARE QKD KEEA
0 Q@F % 35~55 ¥ OF AR EEEF ;DL Y
PR ;OEFERERE;©FK A7 & E
T | R R KA B i A o R 5 (DT v vk 2k A
A KR B R A B8] EAETH
we A AR KA B 25 A R £, 5 R 1999 £ WHO x
T2ARARERBEOHE, O RAERHER RS
R GFHEEMEREH 162 6,45 94 ], &
68 1l , P34 41.02£7.66 ¥, UL EHALL N T
T4 An % B4, 2k T T4 84 4, F 3 47 i 41. 83
+8.86 % ; xf B& 41 78 7], F 3 4% 40.84 +8.21
Y, WAETHMATHE 24 MAHH#TREERE
ZRE M ARARAR N R kA KR E
(intima-media thickness,IMT) & 8 Jikc# W1 S 3% &
( brachial-ankle pulse wave velocity, baPWV ) 4 Il |
Pl A H L mie B0, I B AT 0y o bR
Eh=
1.2 WMRAE
1.2.1 ERREZAE NEHHEE 5 — W&
FHLEFAFT A KA L QR AR R K
R B EE, BEAMNE ST HE EE, I
F K 748 # (body mass index, BMI) , Ml & 4 fr i
JS
1.2.2 #H:pmEHREE RAXEEITFLE
4 FE Y Sequoia 512 AR € £ 3% B D (L, 4K 3k
WEH 6 ~12 MHz, 5240 BUITEN L, 4R KA & X
] 371 % b ik ( common carotid artery, CCA) | #1 & 3 fik

4~ XAk (carotid bifurcation, BIF) | 31 ) 34 kk (internal
carotid artery, ICA ) & # 4} 3} Jik ( external carotid ar-
tery, ECA) , WL 2 zh ik W I =2 T W8 H L3 B K 3t
B, THEN S XA 1 em & FE 3 fka X
e VA BN B 5 B 4638 1 em 4L W 4 K 4 1
& 20 ke B IMT, 4N & 3 K, A FHE, IMT=
0.9mm HH¥E, ShkwEENET LK BRE
AR R B IMT > 1. 2 mm B9 2842, 3% bl 2 36 40
BE0.5mm B AT EFIRITIAIMT E e 1.5 6,
WA R R T o AL i B AR, AR =10
mm’, FTH BRI H AL TH AN ZAED AT @
WS, B kA E R AR,
1.2.3 AR FREMNT BRI
MEMEDRE 15 min, R B ARFAAF £
VP1000 24 fk A AL B 20 & L, %A= B BN, W
FFOHEETHURRM, RFEFEFRIFLHMK
M, WHAAEN A AT LR T BRI, L&
AT R A K E R B Bk, W TR EER R A
2~3 cm, FRAHHAERSLAMAT T RAM, #H
THSENEL~2cm, B EENEE TORKX, D
3 5 min By 3 ik kA K, UE B 20 AT S baP-
WV fz,
1.2.4 fAfdgirme A ANEHFR 6:00 ~
10: 00 = R B A, ATARVE 75 ¢ O IR A 4 Wi & i
Yo, % M A R I E R JE 1 A% (fasting plasma
glucose ,FPG ) X ¥ fit #r J& 2 h Mt # ( postprandial
plasma glucose,PPG) | >k F B 3% | & B o7 £ 1t 2
AL 2 440 o H o = B (triglyceride , TG) | & 2 [E
2 (total cholesterol, TC) 1% % & ff & & A2 [E B (low
density lipoprotein cholesterol, LDLC ) F1 & % & fig &
B B B B ( high density lipoprotein cholesterol,
HDLC) .
1.3 FRmik

T A 2008 £ 3 A K IF 48, F 2010 F 10
FUREE R S at & N 0 757 AT HUN# 24 A
Ho MEALTE3MA 1 KO REERERRE
H(BIE), THAENEMS EHATHH 24 MAW
BAEEFT XTI, RBAKAME £ EF R FH
GAMY 1 K, BEEFXTFRRZH AHH
A7 AT HE BMI £ 2| B L 24, Z D WD F H
KA E 400 ~ 500 cal; 1870 fE Bl BN B MR i &
N 30% VLT R A v B 3 e 2 4 Al 250 ~ 300
min, BENTHAAEFTHLBEAELHETEF TR
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1.4 SitEH*E

B SPSS 11. 0 4 it 21 & 2 51 $4F & F 34T
GHFEMN T EEN A s T, THHNERA
it ERR LR KA ML AEAR A%, THATH
WEATHETW LR KA ELMEN T £ 04, MU
P<0.05 = RAHKITFENL,

2 & R

ERRALA T T 12 AR, T e e
PRIGEAR N PE2E R DTS5 R LA 26 44 A BEH BT
T ULIRETE (T 14 45 X HRA 12 44) , T 24
MG XA 20 24 ABEE BT 5T (T 8
2 SRR 12 &) o FEEEAS 24 S H RS JE N,
A 22 24 1GT HEW Wil 2 RUBE R (T4l 8
2 IR 14 £, L, gl il s o X
244, TR Bt kRN 9.52% , %t
HRZH M 17.95% 4 (a1 P i 25 5%

2.1 EHHABILE

PIZH B94ERS  BMI . IfLJE  TC TG .FPG . PPG . LD-
LC .HDLC Z4 T4 br 2 [ 25 55 a2 L (P >
0.05) , ¥R AL B FEFR IMT | baPWV Z2XF L5
ZESINTCGIT 2R X I PRl T e (R 1)

F 1. FHRIHHBEZTIERMEE (v £5)
Table 1. Baseline characteristics in the control and inter-

vention groups(x =s)

o H (Tiﬁsi (Xj iH;f) ! P

FY () 41.83+£8.86 40.84+8.21  0.24  0.81
BMI(kg/m?) 24.68 +4.74 23.88£3.18 1.25  0.22
SBP( mmHg) 129.6 +14.15 133.17 +£10.03 -1.05 0.29
DBP( mmHg) 81.82+8.06 81.23+8.65 1.16  0.25

FPG( mmol/L) 5.57£0.43 5.51 £0.34 1.61 0.11

PPG( mmol/L) 8.61 +0.76 8.57 +0.63 1.28 0.21

TC(mmol/L) 5.31 =1.04 5.22 +0.98 1.94  0.06

TG ( mmol/L) 1.93 £1.38 1.86 £0. 98 -0.70 0.49

LDLC( mmol/L) 3.12 £0. 96 3.25 £0. 88 0.42 0. 68

HDLC(mmol/L)  1.08 +0. 32 1.08 £0. 47 0.76 0.45

IMT ( mm) 1.09 £0. 15 1.05 £0. 11 1.17 0.24

baPWV (em/s) 1503 +132 1487 +162 1.59 0.12

SBP . I 455 JE: ( systolic blood pressure ) ; DBP; & ok & ( diastolic blood

pressure)

2.2 FHATFHETE IR

T 4H AE SR S A WFE AR 4 e, BMI, SBP
DBP FPG W8 AR A T T [, (A 22 5 oG24 L
(P>0.05) ,IMT baPWV 2% H 5 25 IR CGE T 2408
M(P>0.05),TG .PPG EEFEML(P <0.05;%£2),

x2. THATHEESTIERMLE (v +5)
Table 2. Baseline and 2-year characteristics in the interven-

tion groups(x xs)

TigH Xof B ZH

o H (n=84) (n=62) F P

BMI(kg/m?) 24.68 £4.74 24.56+4.18  0.08  0.78
SBP(mmHg) 129.6 +14.15 127.1710.03 3.77  0.06
DBP( mmHg) 81.82+8.06 80.18+6.25 0.48  0.49
FPG(mmol/L)  5.57+0.43  5.24£0.56  2.83  0.10
PPG(mmol/L)  8.61£0.76  7.61«1.42  20.29  0.00
TC(mmol/L) 5.31£1.04 562112  3.79  0.06
TG (mmol/L) 1.93+1.38  1.46£0.96  9.67  0.00
LDLC(mmol/L)  3.12+0.96  3.18+0.87  0.15  0.70
HDLC(mmol/L)  1.08+0.32  1.16+0.35  0.13 0.72
IMT(mm) 1.09£0.15  1.14%0.20 0.12 0.73
baPWV(em/s) 1503132 1476+119  3.78  0.06

2.3 FHamAZTIERXT L

Zaid 24 A AETE I, g S 0 R L
B, W4 IMT A B2 5 (P <0.05) ,baPWV
B @A fk, BMI #F R, HDLC fi A 7F, B2 5
TG FE L, KRS A B s (P <
0.05;%3) .

R3. THEMARESTIEHRAIELE (¥ +5)
Table 3. 2-year characteristics in the control and interven-

tion groups(x +s)

N IR

o H (n=62) (n=54) ! P

BMI(kg/m’)  24.56+4.18 25.78+3.17  0.21  0.83
SBP(mmHg)  127.17 £10.03 138.72£16.10 —-5.09 0.00
DBP(mmHg)  80.18£6.25 87.86+8.96 —-2.772 0.0l
FPG(mmol/L)  5.2440.56  6.02:0.48 —4.68 0.00
PPG(mmol/L)  7.61%1.42  10.28+2.33 —-5.61 0.00
TC(mmol/L) 5.62:1.12  6.05:1.40 -2.31  0.03
TG (mmol/L.) 1.46£0.96  2.16£1.04 -2.79 0.0
IDLC(mmol/L)  3.1840.87  3.72:0.78 -2.13 0.04
HDLC(mmol/L)  1.16£0.35  1.02£0.27  1.59  0.12
IMT(mm) 1.14£0.20  1.25:0.23 -2.55 0.0
baPWV(em/s) 1476119 1503 +143  —0.73  0.47
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BB IMT A6z 0 2 F 19 sz ke 4 B 2y Jik i AL 114
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FH baPWV VI i) 2 ok A A 2 D00 A2 1 A5 2y g e el 2
g —A~ FFE AR S AR B GE S5 L b 3 4
WS IGT [ R I AL A s . AR i 5
JEME PRI T HT IO A2 4 IGT B A 5 A
WA R ER S T, (HR IGT AR ELAT A9 0 i A XL
I 15 W PR B L0, L 16T SE F/ AR 2 B
A5 A A8 A RS A 25 ) 457 T B A 0 ST S
HE™ | AREM T IGT W55 3 il i, —
JEHE AR A BE R IR ( diabetes mellitus, DM) , —J& R £F
RAE = IR E R MR ME " B
5% ~10% WY IGT BHFALNBEIRIG, FEAATIT 24
AH BB 35 22 4 16T A Hs Wik 2
RUMEDRIS (T T0ZH 8 44, X HREH 14 ) B IGT %
W2 1 SR A AR I 7 2T IR T SRR R A A
RN 4.76% , M X BRAE IR FHE AL RN 8. 97%
A AR A TS T7 T BUA 2 IGT f%E 13, AT
ee AT PR s ) A 3

AT LE R BN, Zead 24 4 H AL A 75 5 X
T, T T AT TG | AR #2854 i it 52 50 2
/NS IfIL A (oral glucose tolerance test 2-hour plasma
glucose , OGTT2hPG ) I & AR , 31X 5 AH S 57 45 51
MR BMI,SBP DBP FPG L Br T [, H 4R
TGt it S AEARXS TR BRAT N 3, T g e 1
JEi Bk BMI HDLC 225 Jegt it 38 XAk, HoA 45 Tt i,
AARSR PRI WG W] ARG AR AN H
A URSEEAL A RS BT & T 16T ASREL 1)
552 PGS 3 B AL, P A 5T AR 1 O 2T A
MO RAEH 2N, TR kg,
iz B AR D7 AT B, AT BRSO BR A B N BE
A THAE , T RO T R, A R ZH 200 B i R 1Y
BRI N ; [N 48002 Bl 3 ] i v JBE 5% 200 R 1 5
MATIIRE , e R 5 2R AR, ol UL PA) i 2 W 1
FRACAE PN S | U D i) 2 AN, M A5 25 ) 4 il
AR, SR RS

AP FE H N RWEIRE B FA T
TIOR8 S 87 10078 228 2 i, 45 2R (R
IR T P A B A (B2 235 Jr T 1, b
TS 5 5 AN DG AR 98 B A5 B k3, 1 HL W20
IMT A 5 P22 57 . — My, IMT 38 R 4 1
Wb IRAFAERSFERE AL | DR IR A BIF 52 45 SR A s Al i

S B G RCENE J T, nT BH R JE 2 o A
FRPEZEA AR A PERE T baPWV 38 Jii138 5 Sz i 3y
JkatE AR, AR SR S R BN, & T s A
baPWV 25 5 AR, 3BT H R R AT e A LR LA (1)
TR S FL R IGT B BEsk s Pkt
K% , Sh Ik Bz ThREE 3245, H X Ah ik AR 45 sl ok ik A
fem R A, P S AR T AP B 2
Al AR T R AE 9 AR | o | i g 7K
AT A IE N v, DR Ik 0 i A DR AR R S
FETLERY 5 (2) 29080 Jik A i R JEE 0 7 o K 3 ik
TSR I 00 | A48 PN A 74 1 e J2 3 I T
IRCAREE D P 72 A DU A0 sz e i R1 < i AR 1 ) g AR
AR BRI A B AR 14 S0 B A AN A P 2
RHZRWN; (3) BN, ARFFTREA A B, i A 76
5T LA baPWV S 43R Y 1l 8 T g 1 5% 1 5%
TEAAT AR 2L PSS

s Al AR =T U A RO AR R AT S B T
SRS AB R T AN, — T AN R
A6 T AR — & FEA, PR B ARMEL] IF 55—
J7 1T, I RAT AR B SOk SR s Ak A A
FEAAE TS 7 S A AR XE B, AEREAS 24 S
WFFE B, S 22 24 A4 i Tk B IR
24 AN AR 2 5UR D i g 50 B . w5
FEAA PR, A ANVt

SRR, AR 25 R W Ak AR O T
A S T IGT ABES [ DM fEAR, A B LK
2 3 3 YDA O S PR 38 AT A — 25 B A0 O i i
FR A, AT TN AET K IGT AR
R AT .
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