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[Abstract] Objective To investigate the influence of body mass index (BMI) and abdominal girth

index (AGI) on the location and etiology of ischemic stroke in order to determine whether they can predict
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the etiology and pathogenesis of ischemic stroke. Methods A total of 185 patients with acute ischemic
stroke and 155 cases of normal controls matched in sex, age and past medical history were enrolled in this
study. Their height and weight were measured to calculate BMI, and abdominal circumference was
measured to calculate AGI. Oxfordshire Community Stroke Project (OCSP) and TOAST classification were
carried out. Results BMI of overweight (BMI 24.00-27.90 kg/m®) subgroup (¢ = 2.060, P = 0.000) and
obesity (BMI = 28 kg/m’) subgroup (¢t =2.315, P =0.000) in patients with ischemic stroke was significantly
higher than that in control group. AGI of abnomaly (AGI > 1 c¢m/kg) subgroup in patients with ischemic
stroke was significantly higher than that in control group (¢t = 1.021, P = 0.000). Based on OCSP
classification, 185 patients with ischemic stroke were classified into 10 (5.41%) of total anterior circulation
infarct (TACI), 81 (43.78%) of partial anterior circulation infarct (PACI), 56 (30.27%) of lacunar infarct
(LACI) and 38 (20.54%) of posterior circulation infarct (POCI). Only the PACI ratio among different BMI
subgroups had statistical significance (H = 7.041, P = 0.011). PACI ratio in BMI 24.00-27.90 kg/m’
subgroup was significantly higher than that in BMI < 18.50 kg/m’ subgroup (Z = 4.823, P = 0.028),
18.50-23.90 kg/m* subgroup (£ =3.157, P =0.026) and = 28 kg/m’ subgroup (Z =2.076, P=0.015). In AGI
subgroups, only POCI ratio in AGl > 1 em/kg subgroup was significantly higher than that in AGI < 1 cm/kg
subgroup (x*=6.624, P=0.010). In TOAST classification, 185 patients with ischemic stroke were classified
into 59 (31.89%) of large artery atherosclerosis (LAA), 57 (30.81%) of small artery occlusion (SAO), 32
(17.30%) of cardioembolism (CE), 17 (9.19%) of stroke of other determined etiology (SOE) and 20 (10.81%)
of stroke of undetermined etiology (SUE). LAA ratio (H=21.597, P=0.000) and SAO ratio (H=29.908, P =
0.000) among different BMI subgroups had statistical significance. LAA ratio in BMI = 28 kg/m” subgroup
was significantly higher than that in < 18.50 kg/m® subgroup (£ = 9.263, P = 0.020), 18.50-23.90 kg/m’
subgroup (Z =18.780, P =0.000) and 24.00-27.90 kg/m* subgroup (Z =6.817, P=0.009). SAO ratio in BMI
18.50-23.90 kg/m’ subgroup was significantly higher than that in < 18.50 kg/m’ subgroup (Z = 7.404, P =
0.007), 24.00-27.90 kg/m* subgroup (Z = 22.849, P = 0.000) and = 28 kg/m’ subgroup (£ = 12.025, P =
0.001). In AGI subgroups, LAA ratio in > 1 c¢m/kg subgroup was significantly higher (x° = 11.461, P =
0.001), while SOE ratio was significantly lower (X’ = 4.558, P = 0.033) than that in AGI < 1 cm/kg
subgroup. Conclusions BMI and AGI can influence the location and etiology of ischemic stroke, which
can be used to predict the etiology and pathogenesis of ischemic stroke.

[Key words] Stroke; Brain ischemia; Body weight; Abdomen; Anthropometry
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Table 1. Comparison of general data between 2 groups
Control  Ischemic stroke x* ort
ftem (N=155) (N=185) 'value © Y2UU
Sex [case (%)] 1.891 0.197
Male 87(56.13) 90 (48.65)
Female 68 (43.87) 95 (51.35)

Age (¥ £, year) 65.94+8.43 68.52£1021 0.386 0.095

Hypertension [case (%)] 86 (55.48) 103 (55.68) 0.035 0.972
Diabetes [case (%)] 16(10.32)  23(12.43) 0.607 0.545
Coronary heart disease [case (%)] 25 (16.13)  41(22.16) 1416 0.158
Atrial fibrillation [case (9%)] 5(323) 9(486) 0756 0.450
Hyperlipidemia [case (%)] 45(29.03)  56(30.27) 0.248 0.804
Smoking [case (%)] 35(2258)  56(3027) 1.610 0.108
Drinking [case (%)] 30(1935)  34(1838) 0.229 0819

Two-independent-simple ¢ test for comparison of age, and x’ test

for comparison of others
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Table 2. Comparison of BMI between ischemic stroke and control
groups among different BMI subgroups (x +s, kg/m’)

Control Ischemic stroke
Subgroup tvalue P value

N BMI N BMI

BMI < 18.50 kg/m’ 21
BMI 18.50-23.90 kg/m* 55
BMI 24.00-27.90 kg/m’ 74

17.34+5.16 22 16.34+2.86 5.341 0.126
21.43 £4.56 62 20.19+3.24 8536 1.221
25.17+3.44 86  29.48+4.57 2.060 0.000
34.11+£3.47 15 41.24+5.12 2315 0.000

(¥1P>0.05,35) . AR ERF ST HS
H TOAST /3 BU L 48, > 1 em/kg W41 LAA !
Il & T (P =0.001) . SOE #! [t fl fIX T
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T2 1M SAO Y CE R SUE A Eb 4]
MR LG it FE L (¥ P>0.05,%5).

W it

PRE 8 HO 15 1A A R s B ek 2 DDA 56

BMI = 28.00 kg/m’ 5

BMI, body mass index, /& % 5 %

B # (% £ 5, cm/kg)
Table 3.
groups among different AGI subgroups (x s, cm/kg)
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Table 4. Comparison of OCSP subtypes of ischemic stroke in
different subgroups [case (%)]

Subgroup N TACI PACI LACI POCI
BMI (kg/m’)

<18.50 22 2(9.09) 6 (27.27) 8(36.36) 6 (27.27)

18.50-23.90 62  5(8.06) 24 (38.71)  18(29.03) 15 (24.19)

24.00-27.90 86  2(2.33) 46 (53.49) 4(27.91) 4 (16.28)

= 28.00 15 1(6.67) 5(33.33) 6 (40.00) 3(20.00)
H value 3.084 7.041 1.332 2.070
P value 0.379 0.011 0.721 0.558
AGI (cm/kg)

<1 56 1(1.78) 25 (44.64)  12(21.43) 18 (32.14)

>1 129 9(6.98) 56 (43.41) 44 (34.11) 20 (15.50)
X’ value 1.168* 0.240 2.974 6.624
P value 0.280 0.877 0.085 0.010

*adjusted x* value. BMI, body mass index, /& Z & %4 ; AGI, abdominal girth
index, I Bl 5 % ; TACI, total anterior circulation infarct, 5¢ 4= Hij 1§ ¥F #5 3€ ;
PACI, partial anterior circulation infarct, #6459 F5 B FE 5 LACI, lacunar
infaret, JEBEEFESE ; POCI, posterior circulation infarct, Jei 16 PR A 5T

R5  OA[E A G o 2R P R TOAST 20 #0 EL B[4 (%)

Table 5. Comparison of TOAST subtypes of ischemic stroke in
different subgroups [case (%)]

Subgroup N LAA SAO CE SOE SUE
BMI (kg/m®)
<18.50 22 7(31.82) 5(22.73) 4 (18.18) 4(18.18) 2( 9.09)

(
18.50-23.90 62 9 (14.52) 35(56.45) 8 (12.90) 6 ( 9.68) 4 ( 6.45)
24.00-27.90 86 32 (37.21) 16 (18.60) 18 (20.93) 7 ( 8.14) 13 (15.12)

= 28.00 15 11(73.33) 1( 6.67) 2(13.33) 0( 0.00) 1( 6.67)
H value 21,597  29.908  1.844  4.732 3.274
P value 0.000 0.000  0.606  0.193 0.351

AGI (cm/kg)

<1 56 8 (14.28) 22(39.28) 8 (14.28) 9 (16.07) 9 (16.07)
>1 129 51(39.53) 35 (27.13) 24 (18.60) 8 ( 6.20) 11 ( 8.53)

X’ value 11.461 2.706 0.509  4.558 2.305

P value 0.001 0.100 0.475  0.033 0.129

BMI, body mass index, {4 % 48 %1 ; AGI, abdominal girth index, I§ [F 4§ %4 ;
LAA, large artery atherosclerosis, K B fik #s ke 18 AL 5 SAO, small artery
occlusion, /)N ) ik 41 %€ ; CE, cardioembolism, 0> I ¥ ¥ € ; SOE, stroke of
other determined etiology, & il W] #f§ #§ [ ; SUE, stroke of undetermined
etiology , /N W 95 A

AR B Sk T B AT AR O PR R PR > B IR PR LA
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R, [ Ao LA A 0 ) £ B RV 79 I R T oK
TR SRR T AR 185 ) Ak B it
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