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[Abstract] Objective To screen metabolic syndrome (MS) and its components in ischemic stroke,
and to explore the effect of MS and its components on ischemic stroke. Methods A total of 954 patients
with ischemic stroke (ischemic stroke group) and 768 patients with other nervous system diseases (control
group) were enrolled in this study. Their sex, age, body mass index (BMI), abdominal girth, blood pressure
[systolic blood pressure (SBP) and diastolic blood pressure (DBP), serum triglyceride (TG), high - density
lipoprotein cholesterol (HDL-C), fasting blood glucose (FBG), blood glucose 2 h after oral glucose tolerance
test (OGTT) and prevalence of MS were measured and recorded. Univariate and multivariate Logistic
regression analysis were used to analyze and screen MS and its risk factors in ischemic stroke. Results
Age (1=5.766, P =0.000), BMI (1 =2.320, P =0.011), abdominal girth of female (1 =2.021, P =0.020), SBP
(¢=3.790, P=0.000), TG (t=2.766, P =0.003), FBG (:=3.391, P=0.000), blood glucose 2 h after OGTT (t =
2.439, P =0.008) in ischemic stroke group were significantly higher than those in control group. HDL-C in
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ischemic stroke group was significantly lower than that in control group (1=1.967, P =0.024). Prevalence of
MS in ischemic stroke group was significantly higher than that in control group [61.01% (582/954) vs.
21.88% (168/768); x* =44.168, P =0.000], and MS prevalence of female patients in ischemic stroke group
was significantly higher than male [74.68% (354/474) vs. 47.50% (228/480); x* = 74.082, P = 0.000].
Logistic regression analysis revealed that MS (OR = 5.122, 95% CI: 3.012-8.718; P = 0.000), age (OR =
1.040, 95%CI: 1.011-1.069; P =0.007), BMI (OR =2.465, 95%CI: 1.045-5.812; P =0.018), abdominal girth
(OR = 2.825, 95% Cl: 1.359-5.878; P = 0.005), blood pressure (OR = 4.988, 95% CI: 2.416-10.297; P =
0.000), TG (OR =2.272, 95%CI: 1.161-4.449; P =0.017), HDL-C (OR =2.510, 95%CI: 1.160-5.428; P =
0.019), FBG (OR =3.193, 95%Cl: 1.479-6.894; P =0.003) and blood glucose 2 h after OGTT (OR = 4.040,

. 451 -

95%Cl: 1.923-8.483; P =0.000) were independent risk factors for ischemic stroke. Conclusions MS and

its components are independent risk factors for ischemic stroke. Targeted intervention for MS and its

components is an important solution to prevent and treat ischemic stroke.
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19.61) mm Hg; &F 5K JE 70 ~ 95 mm Hg, V- 34 (82.44 +
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Table 1. Comparison of general data between 2 groups

Control Ischemic stroke X or ¢

fltem (N=768)  (N=954)  value © value
Sex [case (%)] 0366 0.545
Male 414(53.91)  480(50.31)
Female 354 (46.09) 474 (49.69)

56.50£13.70 64.62+ 9.05 5.766 0.000

2396+ 391 26.63+ 342 2320 0.011
91.73+ 9.85 93.27+14.24 1443 0.065

Age (x x5, year)

BMI (x s, kg/m’)
Abdominal girth of male
(x£s, cm)

Abdominal girth of
female (x £, cm)

SBP (x+s, mm Hg)

79.55+17.10 89.30+ 9.27  2.021 0.020

132.87+19.61 159.90+23.87 3.790  0.000
8244+ 750 8545+ 995 1420 0.070
146+ 097 322+ 237 2766 0.003

DBP (x +s, mm Hg)
TG (x 5, mmol/L)
HDL-C (x s, mmol/L) 097+ 021 085+ 0.13 1.967 0.024

6.54+ 2,10 1276+ 6.32  3.391 0.000
10.78+ 3.81 16.38+ 5.17 2439 0.008

FBG (x £s, mmol/L)
Glucose 2 h after OGTT
(¥ +s, mmol/L)

MS [case (%)] 168 (21.88) 582 (61.01)  44.168 0.000

X’ test for comparison of sex and MS, and two-independent-sample
¢ test for comparison of others, BMI, body mass index, 1A 5 5§ % ;
SBP, systolic blood pressure, U 45 JE ; DBP, diastolic blood
pressure, &F 5k E; TG, triglyceride , T il =&, HDL-C, high-density
lipoprotein cholesterol, 5 % g B M [E B FBG, fasting blood
glucose, 23 J& 1B ; OGTT, Oral Glucose Tolerance Test, I Il % %5
BT R 56 ; MS, metabolic syndrome, 2 A1

1.30 mmol/L, ¥ 3 (0.97 + 0.21) mmol/L; 25 I§ Ifil 4
4.20 ~ 11.10 mmol/L, *F- ¥ (6.54 + 2.10) mmol/L;
OGTT i % 2 h J& I # 6.70 ~ 19.00 mmol/L, *F
(10.78 + 3.81) mmol/L; 768 fi] & # 168 fi
(21.88% ) U 255 6 R 12 W WA, 43 53] Ry 414 461 95 1
b 84 1 (20.29% ) #1 354 5] 4 i i # v 84 1)
(23.73%) o PIZH B8 — M OB b A, Rl Pk A i 21
BE AR R A M E I T T
=WE 2SR MM OGTT 56 2 b J& i 4 AR i 25
TEEARE S FXRAAZERBASI¥E L
P<0.0150.05), M iF & 2 B2 N5 2 I8 [ s A 3 X
A H 2R A S #E L (P<0.05), M5 5
PE I RN &F 5K He 41 ] 22 5 R 8 B Se it i (3
P>0.05,% 1), #F— LM PE R SEAT90 2 B, bk
(e S5 W v e < VR L 2 e (T e = A R 2 R
H 2% H A 5t 2% 5 X [74.68% (354/474) Xt
47.50%(228/480) ;x> = 74.082, P = 0.000] , ifii %f A& 41
B AR 25 AR R A R 22 7R K B Gt
B O [23.73% (84/354) Xf 20.29% (84/414) ; x °=
1.321,P=0.250],
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Table 2. Variable

components as risk factors for ischemic stroke

assignment of MS and its

Assignment (score)

Variable
0 1 2 3 4

MS No Yes
Sex Male Female
Age (year) < 40 41-50 51-60 61-70 71-80
BMI (kg/m’) <25 =25
Abdominal girth Male: <90 Male: = 90
(cm) Female: <85  Female: = 85
Blood pressure < 140/90 = 140/90
(mm Hg)
TG (mmol/L) <1.70 = 1.70
HDL-C (mmol/L) ~ Male: = 0.90  Male: <0.90

Female: = 1.00 Female: <1.00
FBG (mmol/L) <6.10 = 6.10
Glucose 2 h after <17.80 = 7.80

OGTT (mmol/L)

MS, metabolic syndrome, U 25 A 4F ; BMI, body mass index, NS
$8 405 TG, riglyceride, H il =g ; HDL-C, high-density lipoprotein
cholesterol , 5 % J£ i 25 11 L[5 i ; FBG, fasting blood glucose, 4%
& 1ft B ; OGTT, Oral Glucose Tolerance Test, 1 R 45 24 Wl i 3

. The same for tables below

R 3 ACBELE A AR B F R o R Stk P A o o I PR Y
BN &R Logistic [B] = 43 #r

Table 3. Univariate Logistic analysis of MS and its
components as risk factors for ischemic stroke

Variable b SE  Wald X’ P value OR value OR 95%CI
MS 1.721 2.574  0.447 0.000 5.588 3.300-867.778
Sex 0.144 1.578 0.008 0.545 1.155 0.724- 25.441
Age 0.062 1.961 0.001 0.000 1.064 1.040- 49.704
BMI 1.071 1.453  0.543  0.000 2.917 1.744- 50.370
Abdominal 1412 1919 0542 0.000 4.106 2.489-176.466
girth

Blood pressure  1.228 1.637 0.563  0.000  3.414 2.096- 84.487
TG 1.128 1.514 0.554 0.000 3.088 1.881- 60.069
HDL-C 1.455 1.995 0.532  0.000 4.285 2.349-213.798
FBG 1.418 1.929 0.540 0.000 4.130 2.233-181.061

Glucose 2 h 1.484 2.050 0.525 0.000 4.412 2.533-245.026
after OGTT

= AR ZE G R B Ry 2 i il v A b i A R
K&

L Logistic 11 H 43 #r BRI LR G 1E(P =
0.000) LA K 4E % (P = 0.000) . A 5 48 %0 (P = 0.000)
JE (P =0.000) . 1fil JE (P =0.000) . IfiL 35 H i = Mg
(P=0.000) .75 % £ g 5 11 A [ 2 (P = 0.000) %5 i
ML A (P =0.000) ,OGTT X5 2 h J& i 4 (P = 0.000)
oy Ja e i P A b fE I DR R (2, 3) 548 IR R

K= JE— 90 A £ I &K Logistic 71 1 J5 72 , 45 R W
L AR RS AE(OR = 5.122,95%C1:3.012 ~ 8.718;
P =0.000) Pl & 4 #% (OR = 1.040, 95% CI: 1.011 ~
1.069; P = 0.007) . /& & 45 %t (OR = 2.465,95% CI:
1.045 ~5.812; P =0.018) . Ji Fl (OR = 2.825,95%C1:
1.359 ~ 5.878; P = 0.005) . Ifil JE (OR = 4.988,95%CI:
2.416 ~ 10.297; P = 0.000) . IfiL. & H i = f& (OR =
2.272,95%C1:1.161 ~4.449; P =0.017) .7 B FE 5 &
M1 H [# B (OR = 2.510, 95% CI: 1.161 ~ 5.428; P =
0.019) . Z3 JE 1ML BE(OR =3.193,95%CI: 1.479 ~ 6.894;
P =0.003) LA &% OGTT ik % 2 h J5 Il 4 (OR = 4.040,
959%C1:1.923 ~ 8.483; P = 0.000) /& &t 1fi ¥ 25 v 1%
SLfERIH R (F4),

i
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Zo Fo 5 I R 28 AR E PR T 8 hm a2 1) KU

AR 25 G AR 5 il A< rh R S R AT R G A
5 AR FT A A R B Pk A o R R 4R
BAE &R 61.01% (582/954) , & T BR 2 4 Kk ik
B, AR AR A 58 AR E g e ot A
RN AW ot & (1A e = DG AN = 7 | K S
TAHTHERERPEEGMEEERGTHNE. 5
Ninomiya % "' 45 J A0 — B, Bl ot Pk 2 o 21 £ Pk
BE R LR G AR kA R T 5 M0 R AT R
954 {3 fpfe 1M M A% v B HP 150 B4R Y = 50 %, 1 =
50 & Ltk BERMLEAIE R AR TR,
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Table 4.  Multivariate backward Logistic regression
analysis of MS and its components as risk factors for
ischemic stroke

Variable b SE  Wald x° P value OR value OR 95%CI
MS 1.634 0.271 36323 0.000 5.122 3.012- 8.718
Age 0.039 0.014 7.421 0.007 1.040 1.011- 1.069
BMI 0.902 0.438 4246 0.018 2.465 1.045- 5.812
Abdominal 1.039 0374 7.734 0.005 2.825 1.359- 5.878
girth

Blood pressure  1.607 0.369 18.880 0.000 4.988 2.416-10.297
TG 0.821 0.343 5739 0.017 2.272 1.161- 4.449
HDL-C 0.920 0.394 5462 0.019 2510 1.160- 5.428
FBG 1.161 0393 8742 0.003 3.193 1.479- 6.894
Glucose 2 h 1.396 0.377 13.594 0.000 4.040 1.923- 8.483
after OGTT

Constant -10.175 1.365 55.526 0.000

A H R A 6 (HR = 1.340,95%CI: 1.070 ~ 1.680) .
XA R, AR 25 A5 AE 4R 3 0 i It = 1 XL
Ko S AR AR 25 A HEZH 10 1.44 1% . A WF 5T Logistic 8]
R T N AW /1 B e o117 115 s s RO VA [P 5
M2, 5 Brola % "R 5% 45 A — B,

e ot P A R AR IR B v L
JE L H 0 =R 25 BE B OGTT X5 2 h J I Ak
Y T B R B B AR P I IR TR R
H 254 gt 2% 5 0, R 256 A 45 15053 7 il
I A g A b B AR R AR AE A LA
FHE AR F A 1A 9 AR 38 B0 E R, R {05 30N
A ik s B B Ak AR T HL S SO0 I R T RE
FE B , UE— 25 02 1 DA i 1 2 o o = 1
I i & A 5 kR e A5 Logistic [A1 - 43
B s o, AR 2R G Ak B 43 v i L o R R A
Ve B T L R I =R R R I AR I
Pt | 7 2SR B L OGTT i 56 2 h i 1M W 2 2 e 1
PEACH Pl S fE R R 2, VAR Y ST 4 A —
B AEARBFFE P, Bl AR v AR 2R A AR B A
Hh R I B 9 5% R 1 67.92%(648/954) , Logistic [1l
A3 B S R, AR 25 B I 43 H o i S Bl ot v A
o B G K K (OR = 4.988, 95% CI: 2.416 ~
10.297; P =0.000) , 5 & AhWF 5245 R — 2 " 2R
RS I Nl 1 N RN ol [ A= A T R =
o AR, v L A R A E R T R
I 50 %% Rl 2 1 IR L S T IR LS OGTT i B

2 h J5 IWE 55 B3 AE A 25 A AE T 0 Bl A1 45 SR A
EAR -3, 5IRE 88 2 E R E M A K
THiA K, ARG R BN, &S E M (OR =
3.193,95%CI:1.479 ~ 6.894; P = 0.003) Fil & OGTT izt
¥ 2 h Ji5 MW (OR = 4.040,95%C1: 1.923 ~ 8.483; P =
0.000) 2 e I 1 2 i 2 7 AR I &R, H 38 i
Wi 7 AR 24, I56 G g I AT LA AT R T e iy 1 A e
JRURS: 120 o XA £ B AF 45 843 1064 T T TAE e i
A Z G T b A9 B 78 A B, A AR 4 R il
FE A S0 AR Atk 7T 28 R B 24 R DL S o o
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