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[ ABSTRACT] Aim To investigate the effect of different fasting blood glucose (FBG) levels on ankle-brachial index
(ABI) in the elderly population. Methods 101510 workers who had participated in Kailuan health examination in
2006 ~2007 were stratified randomly, and 5440 participants with sufficient information for questionnaires and blood bio-
chemical tests were recruited.  ABI was tested in 2010 ~2011 Kailuan health examination, and 5189 were included for the
final analysis.  According to the American Diabetes Association guidelines, the study population was divided into three
groups by FBG in 2010 ~ 2011 examination; ideal blood group (FBG <5.6 mmol/L), impaired fasting glucose (IFG)
group (5.6 mmol/L<FBG < 7.0 mmol/L) and diabetes mellitus group (FBG =7.0 mmol/L or diabetes mellitus pa-
tients). Multivariate Logistic regression analysis were used to calculate the rate for ABI. Results ABI in different
groups were 1.10+£0.09, 1.09 £0.11 and 1.08 £0.13 (P <0.05), the detection rates of ABI<0.9 in different groups
were 2.97% , 4.74% and 8.81% (P <0.05). Multivariate Logistic regression analysis showed that diabetes mellitus
was the risk factor for ABI<0.9, OR value was 1.97 (95% CI was 1.32 ~2.96). In the female population, IFG and
diabetes mellitus were risk factors for ABI<0.9, OR value was 2.26 (95% CI was 1.25 ~4.07) and 2.37 (95% CI was
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1.06 ~5.26). Conclusion

WA 57 ] 5 BOoh JE Bl K ( peripheral
arterial disease,PAD) , 32 555 B AR B 2 AR 2 B ik
SAEREAL . BFSE R AN TRDREACEAR 00 A & o S
SRR RE AL 2 ARG, JF TR RO BT © T 1R &
FEAEFI o Chen 55" 5% A1 2% BHME B 58 25 100k
Wesh 5 sl kA 45 K 2l Jok ok B A 1 i A6 ke AR
Koo UTAFER Z IR AL I R0 O IR 52, BRVE 45 4
(ankle-brachial index , ABI) I #& J& — Ff fiij 245 %% 1)
W PAD (9771 AT P A DG T I I
(fasting blood glucose, FBG ) 7KF-%§ ABI 5 i fi*) ff
58, N b B AT AR 45 JF B BF 58 ( ChiCTR-TNC-
11001489) | [ KB} 47 L T4 25 (2008 2X09312-008-
004) B RE, #R 1 FBG /K ~F- X i 2 4F A HE ABIL K

LA

1 FERMTTE

1.1 #RSKE

2006 4 ~2007 £ Ak K ER T EMEE
b AFEREEER FEREREER FEEELE
Ek FEEXHER FEALEER FEAS
GHER TRERXREER ARSI RXHERXITR
B E R S A, 2 101510 6] FF & R R SR RER T
BEAT T R AR A, 2009 45 12 F b & 45 E £k
BRIZEREFIEKEZRMAR PN AREHE
2005 F42E 1% A 0 F A & fr 5 1 40 % DL B4
B A B fsr i sy )  RIBE T Y — N
B A e ) 2 = R AL A B S A 2006 4F ~ 2007 4F Z
FEARAY B BR T2 5852 ], 3 T 2010 4F ~2011 4F 4t
WMEABIHATE = RE R, 24T R R oA
5816 ], B &% 7 99% , R % & F 2010 4 ~2011
FHZRERERBFEHATON,
1.2 NEtRERHEBRIRE

N#EARE  OHHF IR QF Kk LR ;OF# =
40 % @Namde ) BTl T UL R R E A& H; QR &
SmARHARE, HirmE QKT ERET & E
ZA A A QB A A B VR A P AR M Bk o
RE(RBFEREREEE) SMAERNEHZ;DF
Bl & 5 A HF 5%, @2010 ~2011 4 # 1K FBG , &
T EAFERE ABL £ £ E - AR R T EH K ABI
>1.4 %,
1.3 #FRAE

1.3.1 ¥F#bkd A RWEALE R KA E &

FBG is an independent risk factor for ABI, more pronounced in women.

HABEEARELELH N, " RIEBEALFR
HE R — AR AT E B R AT d, B &R A
HARETHEI R EAR T EZ— F#EE
RNBZHFAREHE, AZEHE AT FHH R LR
PUAT R 3B CRERR RO IROE R B BORRER) .
KREGREL, RERERBRMLE &5 KE,
JEE 7R, REEX AL FFHEREIR I
S FEED LU ERER NI FFHE
HEDREE (B EES50% 0L £)100 mL, # 4 £
D1 E GRS AE R R 1 F b U RO
AR RERGEE XA FAT B Rz E
HEZ 504 B =290 min, HIExEEEEF T2
B4 2010 45 ~ 2011 44 B R AR FBG 4451 % A
B0 Rk = 4 3B A8 4% 41 (FBG <5.6 mmol/L) | =
i #% % #i (impaired fasting glucose, IFG) 41 (5. 6
mmol/L<FBG <7.0 mmol/L) # &7 4 (FBG=7.0
mmol/L S K| B ) o

1.3.2 A%kmlE GARELEFHIERINESTE
Hawm hE hE EEE TANESEELHE
WHAREAfP L BBEREHTNE, &
BOAREXALRESN RCGZ-120 A EIT, ¥5H
FEO. 1l em, REFHE 0.1 kg, LENE. %K
Xt & o JE BT 30 min 79 2E b RO SORES e
FHEHLS min, KAZLKIE &y RAER M E T2
EMEF L E, FEMNE3 R, FRMNEHR
1 ~2 min, B,

1.3.3 ZBEmx#rd  E47:00 F9:00 %
B A KDS mL T EDTA AZ &N, E£RT
%3000 g ¥ 10 min J5 B EE L& £ 4 h WA
FBG . % 2 [# & (total cholesterol, TC) . H 1 = B8 ( tri-
glyceride, TG) . & % /& g & & 2 [ B ( high density
lipoprotein cholesterol, HDLC) K % & fi§ & & A2 [ B2
(low density lipoprotein cholesterol, LDLC) & & & C
RN % A ( high-sensitivity C-reactive protein, hs-
CRP) . i # Ul & K Fl © 0 ¥ B ok, &+ R 40K
5.55 mmol/L B CV <2%, % M £ R H 33.3
mmol/L, iR F| &l £ iz £ WA KM A R
. TC KA AMNBEENE K Alh LiEL AT
BAFRE,CV <10%, P E L Hr# % B 5L 7600
MaEsh £ EHAT, BELRAEAF 8
PEAT, MR, B E g W BEATHR AR,

1.3.4 ABIME  RARBAEEET(FE)
A IR 5 & 7 49 BP-203RPE I F % 4L 3 fik A2 Ak, A 31l
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KERE ABL B, £REF FRRFE 22C ~
25°C 2 1], M EFE %K F A HME, KE S min LA
Eo BT AE B Z W H R LHE, TR, RF
FoEEETAERBFEMN, B9 E AT R
BT BORE, b 44 A AR B AL xE o R 3 ik, A
HTAEREEA2~3 cm, TREY R EREM
TTREAN, HH TEERNEL~2 cm, 250 £ £
M BR6JE & B Bk BB B RE B ko 46 R, ABL 9 BR
Wl B B G M oK % R B R E
MEAZREZEEMNERTR, BRE _ABE &R
2R ARAE 2010 4F % B L JEE tha (AHA) ABL %
BT B 4 R R B AR R . ABI<0. 9 ¥ B E i g %
E,ABI>0.9 hEEMEET, KARRALE HH
Ul ABI o 8 & /ME P AT 24T
1.4 SFitZEHiE

2010 4 ~2011 4 B 48 7 bk by & #0 2 AL K 5 1
BRIZE I i3 F RS2 B Fn B 45 0 By A B R
FN,FAHAEERCMAE L EARBESL, &L
Epidata 3t 48 B | 5 | SPSS13. 0 # 17 4 it % 2 #7 .,
EAMTERKRLL v +s £7,hs-CRP TG & 1F A 4
A, ¥ hs-CRP TG F AT 4 % 4% 9, & 3¢ #0453 J5 i
EAA, 41 3 ¢ & e sk 7 Z 247 (LSD)
HHRERA T2 EET, ZFNLERXA X Bk, A
% & Logistic [ 3441 FBG A F *f ABI & % v ,

R1. ARAF—RBRILLE

Table 1. Comparison of characteristics of study population

PAP<0.05 HEZRARITFENL,

2 % R

2.1 WRABHANER

HRIEHIRERR HELE S 2006 4F ~ 2007 4F JF {dt F
TRKGE Y 101510 B HR T b4l 3 5852 1], L 58 B 2
SURAR AR A 5816 B, AR K 9% , A 376
BIPRIASFE B A T A o 1 MW B3, 40 A0 5% BA 3 /9 A3
5440, 7EAN ABFIEHY 5440 1) W 2E%F %4 2010
4E ~2011 AE g RS FBG i it 2 3% 32 4], ABI
B s 216 4], ABL > 1.4 % 5 i), —{il] ABI %%
BRI E 7 B, B HE A, B WAL A
1A R 5189 il
2.2 MRMNFH—RKBER

£ 5189 BN A Geit o3 B B 5 X 42, 55 1
311345 4R 56. 98 +12. 62 %, 2ot 2076 1], 4F- #4
52.36 +9.77 %, BE#&E FBG /KAy T, FHAL ik
20 IFG 4 BEIRIEZH ABT MU, 4350 1. 10 +
0.09.1.09 £0.11.1.08 +0. 13 (P <0.05) ,ABI <
0.9 Mk AR KB IE , 543 31 2. 97% (4. T4% |
8.81% (P <0.05), [l Wi Ik &F 7 0%
logCRP 1ogTG \TC Z it i, 2 7 A Gt # B X (P
<0.05;% 1),

mH FRAE IMARLL (n =3499) IFG 20 (n =1202) BHIRIRZH (n =488)
AEW (%) 54.67 £11.99 54.89 +10.87 58.97 =11.78
ABI 1.10 £0.09 1.09 +0. 11 1.08 £0. 13"
HEEFR] (em) 84.95 +9.59 87.95 +9.38" 90.06 +9. 11"
W4 (mmHg) 133.12 +20. 05 139.09 +19.32* 145.64 +19. 34"
#F3k H (mmHg) 78.92 £12.45 82.51 +12.55" 85.67 +12.00"™
DAR(R/GT) 69.40 +10.44 71.55 +11.19° 75.43 £13.02"
logCRP 0.02 +0.46 0.14 =0.46" 0.24 +0.45"
logTG 0.11 £0.24 0.18 +0.27" 0.26 +0.27*
TC( mmol/L) 4.96 +0.97 5.22 +1.02° 5.41 +1.14%
HDLC( mmol/L) 1.63 £0.47 1.63 £0.43 1.57 +0.41"
LDLC( mmol/L) 2.56+0.73 2.76 +0.82° 2.81 +0. 82°
B 1981(56.61% ) 790(65.72% )* 342(70.08% )*
ABI=<0.9( i) 104(2.97%) 57(4.74% )* 43(8.81% )™
2 6 (1)) 1063(30.38% ) 421(35.02% )" 179(36.68% )*
R () 70(2.00% ) 39(3.24% )* 23(4.71% )"
B () 1193(34.09% ) 389(32.36% ) 197(40.37% )™

a A P<0.05, 5 A MBEAL L4 ;b A P <0.05, 5 IFG 4 b4,
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2.3 %M ABI EEH Logistic BIJA5 47

DL ABI 1} 754 ( ABL > 0.9 IR{E M 1, ABI<
0.9 WR{H M 2) , LA FBG 404y A7, LA AR (i b
HAXF R A HF AR FBG ZKSEXT ABI<0.9 Y5
Wi, AL — ) B & Logistic [1H 43 #7 27, IFG |
WEIRIG A ABI<0. 9 Byl K2, H OR {H 704
1.63(95%CI M 1.17 ~2.26) 3.15(95% CI 2} 2. 18
~4.56) , FRTR] T ERIAY — g LRl b AR IE AR Y P

& 2. #0E ABI B9 £ E X Logistic B35 47

LIFG B Rk ABI<0.9 FYfG R K 2%, H OR
510 1.64(95% CL K 1.18 ~2.29) 2.72(95%
CI #1.87 ~3.95) , HiAI =AERIRI — (i FLhil bk —
HRIE L% hs-CRP \LDLC SRR AR, (SO0 IR Ay
ABI<0.9 WfafH 2, H OR H M 1.97(95% C1 K
1.32~2.96) ,IFG . Pk WA XT ABI<0. 9 155
PEG 27 (£2) .

Table 2. Multivariate Logistic regression analysis for ABI related risk factors

% A B SE Wald P OR 95% CI
PR — IFG 0.49 0.168 8.323 <0.05 1.63 1.17 ~2.26
BRI 1.15 0.188 37.267 <0.05 3.15 2.18 ~4.56
R — IFG 0.49 0.170 8.505 <0.05 1.64 1.18 ~2.29
BEIR S 1.00 0.191 27.528 <0.05 2.72 1.87~3.95
IS 0.04 0.006 42.136 <0.05 1.04 1.03~1.05
51 -0.15 0.159 0.943 0.33 0.86 0.63~1.17
LT =, IFG 0.343 0.176 3.820 0.51 1.41 0.99 ~1.99
Wi IR IR 0.680 0.206 10. 856 <0.05 1.97 1.32~2.96
B 0.040 0.006 43.091 <0.05 1.04 1.03~1.05
L] -0.153 0.191 0. 642 0.42 0.86 0.59 ~1.25
DEER/5T) 0.030 0. 006 27.580 <0.05 1.03 1.02~1.04
hs-CRP(mg/L) 0.021 0.010 4.429 <0.05 1.02 1.00 ~1.04
LDLC(mg/L) 0.194 0.077 6.261 <0.05 1.21 1.04~1.41
ek -0.662 0.174 14.526 <0.05 0.52 0.37~0.73
2 A 0. 140 0.186 0. 560 0.454 1.15 0.80 ~1.66

FVE LS S 1 2 5 AR 1, BB R IAEL A 2 s SRR B A 1, WA R 2,

2.4 BEHISERFENM ABI ML EE Logistic [l
JERan

TEFHENFE SR RS S ABI<0. 9 BYFE S
HZ, HOR{H N 1.89(95%CI H 1.18 ~3.03) ;7F
o NBET IFG BB PR 1 ABL<0. 9 (1 Gl

R 3. RS EEEN ABI B1% [E X Logistic /34547

2, H OR AN 2.26(95% C1 J1.25 ~4.07) .
2.37(95%CI1 H1.06 ~5.26) , FHLAFEHAER O
RN ABI<0.9 KGR N ZE (P <0.05) , HBIE N
ABI<0.9 £ ZE (P <0.05) , hs-CRP FI 4
X ABI<0.9 WM TG #25 (£3) .

Table 3. Multivariate Logistic regression analysis for ABI related risk factors stratified by gender

2 BN Bk gegis
OR 95% CI OR 95% CI OR 95% CI

IFG 1.41 0.99~1.99 1.15 0.75~1.76 2.26 1.25~4.07
W PRI 1.97 1.32~2.96 1.89 1.18 ~3.03 2.37 1.06 ~5.26
AR 1.04 1.03 ~1.05 1.05 1.03 ~1.06 1.02 1.00 ~1.05
DR/ AT 1.03 1.02~1.04 1.03 1.01 ~1.04 1.04 1.02~1.07
hs-CRP( mg/L) 1.02 1.00 ~1.04 1.02 0.99 ~1.04 1.03 0.99 ~1.08
LDLC(mg/L) 1.21 1.04 ~1.41 1.24 1.05~1.47 1.12 0.80~1.55
B 0.52 0.37~0.73 0.50 0.33~0.75 0.50 0.26 ~0.95
W KA 1.15 0.80 ~1.66 1.21 0.83~1.78 1.01 0.13~7.72




CN 43-1262/R W EBHIKAEL 245 2014 4557 22 B4

8 1t 849

3 4 g

BRI R T 25000 I A5 9 B AN T R SR
PN K 4 L 2 450 2 A Sl Kook B B AR B B B B
WU Bk 4 B RGO, ABL1E N
55 h koo A A 7 R R 4% DDA G 1Y) ] 2 A5 4R
B 4 B Sl ks A s AL R B2, H HT ¢ T AN [H] FBG
JKSFXF ABL A5 () /A i, ASBF 5 v 3R I
BE4L IFG 21 BEFRIR 41 ABI HK YR8, ABI<0.9 [
R SRR UG 3 AR R ABL IEH ARES
ABI <0.9 B AHF FBG 43524 5. 67 +1.56 mmol/L,
7.06 3. 68 mmol/L, IEH R s A FE 5 0% PR g A
ABL 2354 1.05 £0. 14 .0.98 +0. 14, X S5AWFIT 45
W3, VL IRG By B & A= Bl Jikoks B R Ak 1) £ B 38
i, HBEFRATIN K FBG #E, ABI<0. 9 AU H R
[N

AWK, FE RS ABEN Z A E Logistic 711543
Preb  BOEAERY M5 03 hs-CRP LDLC HRHR W
M AR RS A ABI<<0.9 FUfERE 2K, Sung 251
WF9E o, FEsh [ 5 2k A 58 ol TRG 33— 4%
FBG /K43 =4H:5.6 ~6.0 mmol/L 41 6.1 ~6.4
mmol/L ZHH16.5 ~6.9 mmol/L 4 , 1 1F 4B 1 [ A
FJ5, X =41k AR i M R A< T HR B 20
1.15(1.05 ~1.27) .1.05(0.89 ~1.24) .1.50(1.25
~1.79) , Daskalopoulou AR AR B AR AR I
1 68.7 £10.6 % A PAD By B AR, HE
W ZITCLAE A & a2 5 ABL ) 56 R I
HWEIRI/IFG BIARES B =0.039,P =0. 046, iX &
4560 FBG &350 ABI<0.9 Ay Gl N &

AW — W E K B, # BE vk 3 )2 I AR
S AR AU R A ABI<0.9 MY H &, H
OR {EA 1. 89; T 7E 2 P NHEH IFG Kl IR s ¥
ABI<0.9 Mfai 2, H OR {H4r 318 2. 26 2. 37,
Framingham D JEAFSE " & B, IFG AR & A4 T 09
R JXURS: A7 A S P 0l 2 5, A e e ANBETR, 5 FBG
E# & (FBG <5.6 mmol/L) # I, IFG # & 4 5d .0
W OR {2 1.7, M B ¥ AR FBG IEH &S
IFG # %A= 5 U9 AL 1L SF R 1Y) OR (H 25 5% o458
THEE S, AR RS 18 H A — 30, UL =
WX ARV NBE R ABI<0.9 UGk tE KT
FPEARE,

THAN F BRI 43 2 5 AR 5 M N RE R e R
H HBERJE ABI<0.9 BRI 1 LDLC X} ABI
<0.9 MfER e S AR S e 3%, 5 A5
57 15 SRR S T S 0 IR F 3 PAD W R 2B R

BIRAE ABT < 1.0 AAH RS A rp ot fin i 7
WG FRATTAEISOHE P KM DR T 3 8 AR I 1 45
i, TAE S PR B E IR IR YT

AT BN B FBG KT 4Ry I
Pl W4 1 &7 5K 03 (hs-CRP TG\ TC \LDLC %
M i 2 B s e R O HEEZ R
Logistic [B] 5 4347 ,ﬁzﬁr‘?ub$\LDLC Wit AT
WRMEER S5 I ST R BN, B DS AR 3 AN 1l i P
1R HRAE SN W) SBT3 22 B A7 AE IR B 2 HEHT (insulin
resistance, IR) . Tsuchikura 25" #F 5%t i 7% B 48 |
BV B bk ok FERE AL IAH OC . AWF S & AE
BRI S 0 A PR BRI R TTRER 2
FifE I P R AL [ HE T PAD (& 4, R FRAT]
KA ABI B 2 Fh PR R AL R T 45 2R

PG 5 5 2 30 ABL FEARBYALEI AT RE R .
%6, IR SEUMKET =, JE L AL 4R ) 5 1
SRR 28, 1L LIS 55 A S, AT 51 5 1f
WA, DU RE ) T B, iR T BG4 2 Jo
Wt 25— R S % MU e 2T BB Ik ok A s AL 1Y
AT R IR R BB KT T, 28
Ey 387K T v i ] e e 52 48 10 e B 2R A 5 i O
G L AR 8 B g BB ) LA PN B AT Y F) R
JE K S AR 8 S B A P R R
F, JEMTIN R Bl bk o8 B 8 Ak 7E A, S B ABI BN
PRI B AT T BT ABI A Ay i DR A7k 8 DR T S0 i
H IR R AR AR R A LI HE A

ABFFEUESE T FBG &P 4 A/ ABI Y fE kK
RIR AW AFAE — & 19 Jmy BRAE - DA 58 4
Wi A 5%, M 5 () FBG HUZ— IR AR EUE , R %
JEFHAL P R X FBG (Y20 ; @K BEHERR A ik
FHZH) Ko B AFAERETN B IO ABT (4 52 i, {H
AHFFHEA R SR AAEENSEME;
AWFFEARE AT i 2 RO AHE, 25 R AR RESME
IS TP £
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