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Abstract

The objective of this research was to determine the relationship between blood cholesterol and acute ischemic stroke
(AIS) among type-2 diabetic patients (TDP). A case-control study was conducted among TDP attending the
Bhuddasothorn hospital in Chachoengsao, with 100 cases and 300 controls in 2013-2016. Cases and controls were

matched by gender, age, residential area, and duration of attendance. Data were collected with a questionnaire
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comprising 2 parts: part 1 demographic characteristics, and part 2 clinical and health data. The obtained data were
analyzed using descriptive statistics and analytic statistics with a computerized statistical package. Multivariable
conditional logistic regression analysis, controlling for possible confounding factors, revealed that a total cholesterol
of 241-280 and > 280 mg/dl increased the risk of AIS by a factor of 4.3 and 7.7 times, respectively (OR=4.3, 95%ClI
=1.4-13.7; OR=7.7, 95%CI =1.1-57.5). A surveillance system monitoring blood cholesterol among risk groups should

be conducted in cooperation with information regarding cholesterol control and stroke prevention among TDP as an

essential measure to reduce AlS risk.
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Table 1 General characteristics of cases and controls.
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Characteristics Cases Controls p-value®
(n=100) (n=300)
n % n %

Age gr. (yrs) 1.000
<50 7 7.0 21 7.0

50-59 21 21.0 62 20.7

60-69 29 29.0 87 29.0

>70 43 43.0 130 43.3

Mean (SD) 66.9 (11.1) 66.9 (10.9)

Min-Max 42-90 43-89

Gender 1.000
Male 32 32.0 96 32.0

Female 68 68.0 204 68.0

Duration of DM (yrs) 0.584
<5 20 20.0 75 25.0

5-10 68 68.0 191 63.7

>10 12 12.0 34 11.3

®Chi-square test
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Table 2 Univariable conditional logistic regression analysis of characteristics associated with AIS patients.

Characteristics Controls ORc 95%CI p-value®
n % n %

History of AF
No 94 94.0 299 99.7 1
Yes 6 6.0 1 0.3 17.9 2.2-149.5 0.001*
Diastolic BP (mmHg)
<90 87 87.0 293 97.7 1
>90 13 13.0 7 2.3 71 2.5-20.1 < 0.001*
Systolic BP (mmHg)
<140 62 62.0 231 77.0 1
>140 38 38.0 69 23.0 22 1.3-3.8 0.003*
HbA1c (%)
<7.0 15 15.0 139 46.3 1
7.0-7.9 15 15.0 65 217 22 1.0-4.9 0.070
8.0-8.9 26 26.0 48 16.0 5.6 2.6-12.0 < 0.001*
=9 44 44.0 48 16.0 9.5 4.6-19.8 < 0.001*
History of CVD
No 93 93.0 294 98.0 1
Yes 7 7.0 137 2.0 3.5 1.2-10.4 0.024*
FPG (mg/dl)
<126 22 22.0 127 42.3 1
>126 78 78.0 173 57.7 34 1.9-6.3 < 0.001*
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Table 2 Univariable conditional logistic regression analysis of characteristics associated with AIS patients (cont.)

Characteristic Cases Controls ORCa 95%ClI p-value
n % n %

Total Cholesterol (mg/dl)

<200 70 70.0 233 7.7 1

200-239 7 7.0 53 17.7 0.4 0.2-1.0 0.060

240-279 18 18.0 12 4.0 5.9 2.7-12.9 0.001*

>280 5 5.0 2 0.6 8.2 1.5-43.7 0.013*

HDL Cholesterol (mg/dl)

>60 5 5.0 29 9.7 1

41-59 36 36.0 97 323 2.1 0.8-5.6 0.159

<40 59 59.0 174 58.0 1.9 0.7-5.2 0.216

LDL Cholesterol (mg/dl)

<100 42 42.0 126 42.0 1

100-129 23 32.0 105 35.0 0.7 0.4-1.2 0.213

130-159 12 12.0 49 16.4 0.8 0.4-1.7 0.531

160-189 17 17.0 16 5.3 3.1 1.4-6.8 0.006*

>190 6 6.0 4 1.3 5.7 1.3-24.6 0.020*

Triglyceride (mg/dl)

<150 52 52.0 187 62.3 1

150-199 26 26.0 58 19.3 1.6 0.9-2.9 0.084

>200 22 22.0 55 18.3 1.5 0.8-2.7 0.196

Creatinine (mg/dl)

<1 48 48.0 177 59.0 1

>1 52 52.0 123 41.0 1.7 1.0-2.8 0.037*

Active smoking

No 86 86.0 273 91.0 1

Yes 14 14.0 27 9.0 1.9 0.9-4.5 0.108

Alcohol consumption

No 96 96.0 297 99.0 1

Yes 4 4.0 3 1.0 4.0 0.9-17.9 0.070

Microvascular complications

No 64 64.0 212 70.7 1

1 22 22.0 68 22.7 1.1 0.6-1.9 0.741

>1 14 14.0 20 6.6 24 1.1-5.2 0.024*

Body mass index (kg/m?)

18.5-22.9 34 34.0 88 293 1

23.0-24.9 23 23.0 55 18.3 1.0 0.6-1.9 0.903
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Table 2 Univariable conditional logistic regression analysis of characteristics associated with AIS patients (cont.)

Characteristic Cases Controls ORCa 95%Cl p-value
n % n %

25.0-29.9 29 29.0 107 35.7 0.7 0.4-1.2 0.198

>30.0 12 12.0 44 14.7 0.7 0.3-1.5 0.316

<18.5 2 2.0 6 2.0 0.9 0.2-4.6 0.892

# Univariable conditional logistic regression analysis performed on 100 matched pairs, AlS=Acute ischemic stroke, AF= atrial fibrillation,
BP= blood pressure, HbA1c= hemoglobin A1c, CVD= cardiovascular disease, FPG= fasting plasma glucose, ORC= crude odds ratio, Cl=

confidence interval

*Significant at p-value < 0.05

Table 3 Multivariable conditional logistic regression analysis of cholesterol associated with AIS patients.

Variables ORc 95%ClI p-value OR 95%CI p-value

adj

Total Cholesterol (mg/dl)

<200 1 1

200-239 0.4 0.2-1.0 0.060 0.8 0.4-1.7 0.069
240-279 5.9 2.7-12.9 <0.001* 4.3 1.4-13.7 0.013*
>280 8.2 1.5-43.7 0.013* 7.7 1.1-57.5 0.045*

LDL Cholesterol (mg/dl)

<100 1 1

100-129 0.7 0.4-1.2 0.213 0.7 0.4-1.5 0.409
130-159 0.8 0.4-1.7 0.531 0.5 0.2-1.3 0.153
160-189 3.1 1.4-6.8 0.006* 2.6 0.9-6.7 0.055
>190 5.7 1.3-24.6 0.020* 5.0 0.7-33.8 0.097

ORC = crude odds ratio, AlS=acute ischemic stroke, Cl=confidence interval
ORadj = adjusted odds ratio for history of AF, diastolic BP, systolic BP, HbA1c, history of CVD, FPG, creatinine, and microvascular com-

plications

*Significant at p-value < 0.05
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Table 4 Characteristics of the studied cases.
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Variables Cases (n=100)
No. %
Weight (kg)
<45 2 2.0
45-54 27 27.0
55-64 31 31.0
65-74 25 25.0
=75 15 15.0
Mean (SD) 62.7 (11.4)
Height (cm)
<150 4 4.0
150-159 51 51.0
160-169 38 38.0
2170 7 7.0
Mean (SD) 158.8 (7.9)
Body size
Normal 34 34.0
Overweight 23 23.0
Obese | 29 29.0
Obese Il 12 12.0
Underweight 2 2.0
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