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Abstract

Title: Prevalence and risk factors of stroke in type 2 diabetic patients at Phatthana Nikhom hospital, Phatthana

Nikhom District, Lopburi province

Authors: Jitbhanu Kitpokkrong', Wichaya Prakpren', Boonsub Sakboonyarat?



' Sixth year medical cadets, Phramongkutklao College of Medicine, Bangkok, Thailand

2 Department of Military and Community Medicine, Phramongkutklao College of Medicine, Bangkok, Thailand

Background: Cerebrovascular disease is one of the main health problems of the Thai population today. Because
it caused death And cause long-term disability in both men and women Despite the development of the Thai

public health system But there is still an increase in the death rate from stroke.

Objectives: The purpose of this study was to study the prevalence and risk factors of cerebrovascular disease in

patients with type 2 diabetes mellitus of Phatthana Nikhom Hospital, Pattananikom District, Lopburi Province.

Methods: Researcher and research collaborator went to collect data at Phatthana Nikhom Hospital. Phatthana
Nikhom District Lopburi Province By collecting data on stroke patients with diabetes (N =2,648 samples) Diabetes
millitus means a 12-hour Fasting Plasma Glucose (FPG) blood test with a blood glucose level = 126 mg / dL or
a previously diagnosed diabetic. Or currently being treated with oral medication or injections to lower blood sugar.
Analysis of risk factors for acute ischemic stroke in diabetics from a questionnaire using logistic regression
analysis by preliminary analysis by univariate logistic regression analysis. The magnitude of the correlation of risk
factors for acute ischemic stroke in patients with diabetes mellitus from a single factor was the crude odds ratio
(OR) along with 95% confidence interval. In-depth analysis was performed to adjust the correlation from the
effects of other factors (adjusted for other potential confounders) by multivariate logistic regression analysis,
showing the adjusted odds ratio (OR), along with the 95% confidence interval. The magnitude of the relationship

was statistically significant. (statistically significance) at p-value <0.05

Results: Ischemic stroke is still a health problem in many population. Our study showed the prevalence of
ischemic stroke among patients with diabetes was 6.6% and found that only being male, aspirin used and the

first HbA1c level significantly associated with ischemic stroke among patients with diabetes.

Conclusion: We suggest that diabetic patients should pay attention in glycemic control and keep HbA1c to

glycemic goal, especially in male diabetic patients, to decreased risk of ischemic stroke.

Keyword: Cerebrovascular disease, prevalence, Diabetes millitus
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Table 1 Baseline characteristics of type 2 diabetic patients at Phatthana Nikhom hospital,

Phatthana Nikhom District, Lopburi province

Baseline Variables Mean#S.D.

Age (years) 61.5£12.8

Baseline Variables n(%)




Age group

<40 191(4.3)
40-49.9 518(11.6)
50-59.9 1251(28)
60-69.9 1318(29.5)
>70 1195(26.7)
Total 4473(100)
Sex

Female 2900(64.8)
Male 1573(35.2)
Total 4473(100)
Body mass index(kg/m2)

<18.5 98(2.2)
18.5-22.9 543(12.1)
23.0-24.9 481(10.8)
> 25 1594(35.6)
Total 2716(60.7)
Alcohol

Never 4311(96.4)
current drinking 157(3.5)
Total 4473(100)
Smoking

Never 4384(98)
Smoking 81(1.8)
Total 4465(99.8)
Ischemic stroke

No 4178(93.4)
Yes 295(6.6)
Total 4473(100)
Type 2 Diabetes mellitus with renal complication

No 3799(84.9)
Yes 674(15.1)
Total 4473(100)




Hypertension

No 1162(26)
Yes 3311(74)
Total 4473(100)
Atrial fibrillation

No 4366(97.6)
Yes 107(2.4)
Total 4473(100)
Diabetic retinopathy

No 4205(94)
Yes 268(6)
Total 4473(100)
Diabetic ulcer

No 4436(99.2)
Yes 37(0.8)
Total 4473(100)
Proteinuria

No 4458(99.7)
Yes 15(0.3)
Total 4473(100)
Antihypertensive agents

No 900(20.1)
Yes 3573(79.9)
Total 4473(100)
Lipid lowering agents

No 636(14.2)
Yes 3837(85.8)
Total 4473(100)
Aspirin

No 2278(50.9)
Yes 2195(49.1)
Total 4473(100)




Oral hypoglycemic agents

No 501(11.2)
Yes 3972(88.8)
Total 4473(100)
Insulin therapy

No 2460(55)
Yes 2013(45)
Total 4473(100)
Systolic blood pressure (mmHg)

<130 784(17.5)
130-139 651(14.6)
> 140 747(16.7)
Total 2182(48.8)
Diastolic blood pressure (mmHg)

<80 971(21.7)
80-89 618(13.8)
> 90 593(13.3)
Total 2182(48.8)
LDL cholesterol (mg/dL)

<100 3271(73.1)
> 100 1198(26.8)
Total 4469(99.9)
Triglyceride (mg/dL)

<150 2798(62.6)
> 150 1672(37.4)
Total 4470(99.9)
Total cholesterol (mg/dL)

< 200 2892(64.7)
> 200 1579(35.3)
Total 4471(100)
HDL cholesterol in male (mg/dL)

<40 588(13.1)
> 40 984(22)




Total 1572(35.1)
HDL cholesterol in female (mg/dL)

<50 1639(36.6)
> 50 1260(28.2)
Total 2899(64.8)
HbA1c (%)

<9 2714(60.7)
>9 1153(25.8)
Total 3867(86.5)

Table 2 Univariate logistic regression for factors associated with stroke in type 2 diabetic patients at Phatthana

Nikhom hospital, Phatthana Nikhom District, Lopburi province

Factor Non-Ischemic | Ischemic | Crude ORs | 95% CI | p-value
stroke stroke
n (%) n (%)
Age 61.0£13.0 66.0+11.0 | 1.1 | 1.1-1.1 | <0.001
Sex
Female 2746(94.7) 154(5.3) | 1
Male 1432(91.0) 141(9.0) | 1.8 1.4-2.3 | <0.001
Body mass index(kg/m2)
<185 89(90.8) 9(9.2) 1
18.5-22.9 505(93) 38(7) 1.69 0.9-3.5 | 0.152
23.0-24.9 452(94) 29(6) 1.257 0.9-1.9 | 0.252
> 25 1504(94.4) 90(5.6) 1.072 0.7-1.7 | 0.752
Alcohol
Never 4030(93.5) 281(6.5) | 1
current drinking 143(91.1) 14(8.9) 1.4 0.8-2.5 | 0.237
Smoking
Never 4097(93.5) 287(6.5) | 1
Smoking 73(90.1) 8(9.9) 1.6 0.8-3.3 | 0.236
Type 2 Diabetes mellitus with renal
complication
No 3566(93.9) 233(6.1) | 1
Yes 612(90.8) 62(9.2) 1.6 1.2-2.1 | 0.003
Hypertension
No 1122(96.6) 40(3.4) | 1 |




Yes 3056(92.3) 255(7.7) | 2.4 | 1.7-3.3 | <0.001
Atrial fibrillation

No 4086(93.6) 280(6.4)

Yes 92(86) 15(14) 24 1.4-4.2 | 0.002
Diabetic retinopathy

No 3933(93.5) 272(6.5)

Yes 245(91.4) 23(8.6) 1.4 0.9-22 | 0.178
Diabetic ulcer

No 4147(93.5) 289(6.5) | 1

Yes 31(83.8) 6(16.2) 2.8 1.2-6.8 | 0.023
Proteinuria

No 4164(93.4) 294(6.6) | 1

Yes 14(93.3) 1(6.7) 1.1 0.2-7.8 | 0.991
Antihypertensive agents

No 875(97.2) 25(2.8) 04 0.3-0.6 | <0.001
Yes 3303(92.4) 270(7.6) | 1

Lipid lowering agents

No 612(96.2) 24(3.8) 0.6 0.4-0.8 | 0.002
Yes 3566(92.9) 271(7.1) |1

Aspirin

No 2244(98.5) 34(1.5) 0.2 0.1-0.2 | <0.001
Yes 1934(88.1) 261(11.9) | 1

Oral hypoglycemic agents

No 470(93.8) 31(6.2) 1 0.7-1.4 | 0.697
Yes 3708(93.4) 264(6.6) | 1

Insulin therapy

No 2340(95.1) 120(4.9) | 0.6 0.5-0.7 | <0.001
Yes 1838(91.3) 175(8.7) | 1

Systolic blood pressure (mmHg)

<130 740(94.4) 44(5.6) 1

130-139 617(94.8) 34(5.2) 1 0.6-1.5 | 0.746
> 140 689(92.2) 58(7 15 1-2.2 0.093
Diastolic blood pressure (mmHg)

<80 914(94.1) 57(5.9 1

80-89 579(93.7) 39(6.3) 1.1 0.8-1.7 | 0.719
> 90 553(93.3) 40(6 1.2 0.8-1.8 | 0.487
LDL cholesterol (mg/dL)

<100 3046(93.1) 225(6.9) |1

> 100 1128(94.2) 70(5.8) 1 0.7-1.2 | 0.217




Triglyceride (mg/dL)

<150 2618(93.6) 180(6.4) 1
> 150 1557(93.1) 115(6.9) 1.1 0.9-1.4 | 0.562
Total cholesterol (mg/dL)
< 200 2685(92.8) 207(7.2) 1
> 200 1491(94.4) 88(5.6) 0.8 0.6-1 0.042
HDL cholesterol in male (mg/dL)
<40 534(90.8) 54(9.2) 1.1 0.8-1.5 | 0.818
> 40 897(91.2) 87(8.8) 1
HDL cholesterol in female (mg/dL)
<50 1549(94.5) 90(5.5) 1.1 0.8-1.6 | 0.624
> 50 1196(94.9) 64(5.1) 1
HbA1c (%)
<9 2533(93.3) 181(6.7) 1
>9 1066(92.5) 87(7.5) 1.2 0.9-1.5 | 0.327
Table 3 Multivariate logistic regression for factors associated with stroke in type 2 diabetic
patients at Phatthana Nikhom hospital, Phatthana Nikhom District, Lopburi province
Factor Non-Ischemic | Ischemic Crude 95% CI | p-value
stroke stroke ORs
n (%) n (%)
Sex
Female 2746(94.7) 141(9.0) 1
Male 1432(91.0) 154(5.3) 2 1.6-2.6 | <0.001
Age 61.0£13.0 66.0£11.0 | 1.1 0.9-1.1 | 0.258
Atrial fibrillation
No 4086(93.6) 280(6.4) 1
Yes 92(86) 15(14) 1.7 0.9-29 |01
Aspirin
No 2244(98.5) 34(1.5) 0.2 0.1-0.2 | <0.001
Yes 1934(88.1) 261(11.9) 1
Smoking
Never 4097(93.5) 287(6.5) 1
Smoking 73(90.1) 8(9.9) 1.2 0.5-3.1 | 0.787
First HbA1c (%)
<9 2533(93.3) 181(6.7) 1
>9 1066(92.5) 87(7.5) 1.5 1.2-2 0.006




Manuscript

Prevalence and risk factors of stroke in type 2 diabetic patients at Phatthana Nikhom hospital, Phatthana

Nikhom District, Lopburi province

Background



Cardiovascular disease is the most common cause of death. From the survey data confirming the cause
The death of Thai people in 2007 by Causes of death improvement project in Thailand, The ischemic stroke is
most common cause of death in thai males and females by 11 percents of all of causes of death, The

cardiovascular disease is 6.1 percent death in thai males (rank 5th) and 7 percent in females."

Cerebrovascular disease is one of the main health problems of the Thai population today. Because it
caused death And cause long-term disability in both men and women Despite the development of the Thai public
health system But there is still an increase in stroke mortality?. From previous studies in Thailand, it was found
that Cerebrovascular disease The prevalence increased with increasing age in both males and Female gender is
markedly higher in older people. 60 years and it still has consequences such as Bed-bound patient Resulting in
dependence and death®. According to a study in India, the mortality and the incidence of stroke dependence
among diabetics were compared with non-diabetic patients. Were found to be similar while in hospital But
following 12 months and 18 months after being discharged from the hospital, it was found that mortality and

dependence were higher compared to non-diabetic patients.*

Type 2 diabetes is a key factor in the development of stroke 6, with The Framingham Study finding the
incidence of stroke among men with diabetes mellitus. It was twice that of men who did not have diabetes. And
the incidence of cerebrovascular disease in women with diabetes. It's three times that of women who don't have
diabetes.” It was found that diabetes mellitus was associated with the occurrence of lacunar ischemic stroke
subtype and was also related to neurological deficit symptoms.® The DAI Study Group's study of the incidence
and risk factors of stroke among patients with type 2 diabetes mellitus was found that age and history of stroke
were the main factors of stroke in diabetics. In addition, the incidence of stroke was associated with other factors,
including gender, blood sugar level ,HbA1c and smoking history. A history of using drugs to lower blood sugar
levels Atheroma level And Microvascular complications® A study in Thailand found that one of the risk factors for
cerebrovascular disease in people with type 2 diabetes was over 60 years of age. And the risk is highest at the
age of 70. Other risk factors were also found, including gender, systolic blood pressure greater than or equal to
140mmHg. The use of oral blood sugar lowering drugs The use of drugs to reduce blood lipid levels And aspirin

using.®

Type 2 diabetes is an important factor in the onset of stroke, leading to various effects on the patient. The
research team realized the importance of this problem. Therefore, the prevalence and risk factors of
cerebrovascular disease were studied in patients with type 2 diabetes mellitus. Made in a community hospital,
size 30 beds. The results of this study could be used to plan treatment and reduce stroke risk factors in patients
with type 2 diabetes, thereby reducing the effects on patients from stroke. And to manage the use of limited

resources in the community-level hospital for the best benefit.
Methods

Study design and data



This study is quantitative study, cross-sectional study using data obtained from the medical record

(secondary data) at Phatthana Nikhom Hospital. In Stroke patients with type 2 diabetes
The study was reviewed and approved by the Royal Thai Army Medical Department.
Population

We identified number of type 2 diabetic patients, coding ICD10 as “E11.0-E11.6”, in 1 January 2013 to
31 December 2019. Each visit of the patients was provided to be only 1 participant. Total number of type 2

diabetic patients was 4,499 cases. 26 cases were excluded due to incomplete data of comorbidities (Figure1).

Blood pressure and all of laboratory values of each patient were selected in first visit between 1 January 2013 to

31 December 2019 including LDL cholesterol, Triglyceride, Total cholesterol, HDL cholesterol and HbA1c

Figure 1 : study population

Type 2 diabetic patients, coding ICD10
as “E11.0-E11.6”, in 1 January 2013 to

31 December 2019

(n=4,499)

Excluding

® incomplete data of

\ 4

comorbidities (n=26)

Case identification

The definition of Acute ischemic stroke is disease that The blood vessels in the brain are blocked.It is
caused by blood clots that arise in other areas, flowing along the bloodstream until they clog the cerebral

vessels. Or causes by having blood clots form in cerebrovascular arteries and enlarge until they clog the cerebral

n=4473

arteries.

The definition of Acute hemorrhagic stroke is a blood vessel in the brain that breaks or tear caused by fragile
blood vessels or hypertension and losing their Flexibility by atherosclerosis , This event cause intracranial

bleeding lead to loss of brain perfusion and death.



Diabetes millitus is the 12-hour Fasting Plasma Glucose (FPG) blood test showed a blood glucose level of =
126 mg / dL, or Patients with previously diagnosed diabetes And are currently being treated with oral medication

or hypoglycemic drugs

Hypertension is systolic blood pressure (SBP) = 140 mmHg and or diastolic blood pressure (DBP) = 90 mm

Hg with reference to Measuring blood pressure at a hospital
Sample size considerations

Adequate sample size was determined using expected prevalence from Thailand Diabetes Registry
Project: Prevalence and Risk Factors of Stroke in Thai Diabetic Patients [9]. Population required for the study,

with a precision of 20%, was 2,648.
Statistical analyses

we calculated descriptive statistics and analytic study by SPSS22.0 . Prevalence of ischemic stroke in
type2 Diabetic pateints within categories (age group, sex, alcohol drinking habit, cigarette smoking habit, ,BMI,
the first Lipid profile, the first HbA1c ,Blood pressure, Kidney function level , Underlying disease (Hypertension,
Atrial fibrillation, Microvascular Complications), Medical history (Lipid lowering drug, Antihypertensive drugs ,
Aspirin) was computed. Then this data was calculated by logistic regression analysis. We start preliminary
analytic by univariate logistic regression analytic method that shown relationship between risk factors of ischemic
stroke in Type2 Dm patients by crude odds ratio(OR) with 95% confidence interval that p-value less than 0.05 is

statistically significance.
Patient involvement

No patients were involved in setting the research question, nor were they involved in developing plans
for recruitment, design, or implementation of the study. No patients were asked to advise on interpretation or

writing up of results. There are no plans to disseminate the results of the research to study participants.
Results

Table 1 Baseline characteristics of type 2 diabetic patients at Phatthana Nikhom hospital, Phatthana
Nikhom District, Lopburi province from 2013 to 2019. The age group of 60-70 years old had the largest
number(29.5%). Proportion of female(64.8%) was more than male. The largest number of BMI group was more
than 25 kg/m?. Non-alcoholic patients was more than alcoholic patients. Non-smoker was more than smoker.
Atrial fibrillation patients were lower than non-atrial fibrillation patients. Aspirin used patients were lower than non-

aspirin used patients. Over 9% of HbA1c patients were lower than under 9% of HbA1c patients.

Table 2 Univariate logistic regression showed that risk factors of ischemic stroke in type 2 diabetic
patients are older age(p-value <0.001), being male(p-value <0.001), type 2 diabetes mellitus with renal

complication(p-value = 0.003), hypertension(p-value <0.001), atrial fibrillation(p-value = 0.002), diabetic ulcer(p-



value = 0.023), antihypertensive agents(p-value <0.001), lipid lowering agent(p-value = 0.002), aspirin(p-value

<0.001), insulin therapy(p-value <0.001) and total cholesterol(p-value = 0.042).

Table 3 Multivariate logistic regression that risk factors of ischemic stroke in type 2 diabetic patients are

being male(p-value <0.001), aspirin(p-value <0.001) and over 9% of HbA1c (p-value <0.001)

Discussion

Our study showed the prevalence of ischemic stroke among patients with diabetes was 6.6% while a
related study, Thailand Diabetes Registry Project, from diabetes clinics of 11 university and tertiary-care hospitals
found a lower prevalence of ischemic stroke(3.5%) among patients with diabetes20. A related cross-sectional
study in diabetes clinics of 11 university and tertiary-care hospitals was carried out for 9 months20 while our
study was carried out for 6 years. Further more, tertiary-care hospitals probably have more tight follow up and
health education than rural hospitals so that probably made our study having higher prevalence of ischemic

stroke than a related study.

After adjusting for confounding factors by multivariate analysis, only being male, aspirin used and the
first HbA1c level remained significantly associated with ischemic stroke among patients with diabetes. Male
tended to have higher risk of ischemic stroke than female about 1.2 times(95%CI : 1.6-2.6). Aspirin used was
associated with risk of ischemic stroke than non-aspirin used about 0.2 times (95%CI : 0.1-0.2). Over than 9% of
the first HbA1c level tended to have higher risk of ischemic stroke than the first HbA1c that lesser than 9% about
1.5 (95%Cl : 1.2-2).

Prevalence of ischemic stroke tended to be higher with being male similar to related study in 11
university and tertiary-care hospitals of Thailand20. Different lifestyle or behavioral patterns between male and

female indicate male present higher behavioral risks, e.g., from smoking, that predispose cardiovascular events.

In our study found that aspirin used was associated with risk of ischemic stroke, contrary to study in 11
university and tertiary-care hospitals of Thailand20. Our study collected data of aspirin in only aspirin used or
non-aspirin used, excluding aspirin starting date, thus the result cannot refer to direction of association between
aspirin used and risk of ischemic stroke. Further more, some of stroke patients was known to have aspirin as
prevention of future ASCVD event that probably made our study found that aspirin used was associated with risk

of ischemic stroke.

More over, our study found that higher HbA1c level was associated with risk of ischemic stroke similar
to the DAI study in Italy, a multicenter cohort study among type 2 diabetic patient in italy6, but in contrast to a

related study in 11 university and tertiary-care hospitals of Thailand.

HbA1c is known to be indicator of glycemic level over 2 or 3 months. A higher HbA1c level associated

with a higher risk of CVD. Diabetes mellitus have stiffer arteries, early structural changes, and decreased



elasticity that lead to stroke. Further more, Hyperglycemia has also been shown to worsen acute ischemic brain
injury (increase brain edema, brain herniation, infarct size, and decrease reperfusion)21. Another mechanism
describes that both diabetic patients and those with impaired glucose tolerance have decreased endothelium-
dependent vasodilation ,due to either decreased nitric oxide (NO) production or impaired NO metabolism.
Normally, NO exerts a protective effect against platelet aggregation and plays an important role in the response

to ischemic challenge22.

Our study found that atrial fibrillation was not higher risk for ischemic stroke among patients with

diabetes, there was probably that our study did not collect enough sample size for atrial fibrillation.

There was some limitation in our study e.g., some questionnaire in data collecting process probably was not
practically use, Some of laboratory value was not practically use in rural hospitals. Further more, there were
many missing in data collecting process e.g., weight, height, blood pressure measurement and comorbidity drug
used. This was probably depended on many factor e.g., incomplete history taking, physical examination,

incomplete data collecting by health care worker and inaccurately ICD-10 entering.
Conclusion

Ischemic stroke is still a health problem in many population. Our study showed the prevalence of ischemic stroke
among patients with diabetes was 6.6% and found that only being male, aspirin used and the first HbA1c level
significantly associated with ischemic stroke among patients with diabetes. Finally, we suggest that diabetic
patients should pay attention in glycemic control and keep HbA1c to glycemic goal, especially in male diabetic

patients, to decreased risk of ischemic stroke.
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Table 1 Baseline characteristics of type 2 diabetic patients at Phatthana Nikhom hospital,
Phatthana Nikhom District, Lopburi province

Baseline Variables MeantS.D.
Age (years) 61.5+12.8
Baseline Variables n(%)

Age group

<40 191(4.3)
40-49.9 518(11.6)
50-59.9 1251(28)
60-69.9 1318(29.5)
>70 1195(26.7)
Total 4473(100)
Sex

Female 2900(64.8)
Male 1573(35.2)
Total 4473(100)
Body mass index(kg/m2)

<185 98(2.2)
18.5-22.9 543(12.1)
23.0-24.9 481(10.8)
> 25 1594(35.6)
Total 2716(60.7)




Alcohol

Never 4311(96.4)
current drinking 157(3.5)
Total 4473(100)
Smoking

Never 4384(98)
Smoking 81(1.8)
Total 4465(99.8)
Ischemic stroke

No 4178(93.4)
Yes 295(6.6)
Total 4473(100)
Type 2 Diabetes mellitus with renal complication

No 3799(84.9)
Yes 674(15.1)
Total 4473(100)
Hypertension

No 1162(26)
Yes 3311(74)
Total 4473(100)
Atrial fibrillation

No 4366(97.6)
Yes 107(2.4)
Total 4473(100)
Diabetic retinopathy

No 4205(94)
Yes 268(6)
Total 4473(100)
Diabetic ulcer

No 4436(99.2)
Yes 37(0.8)
Total 4473(100)




Proteinuria

No 4458(99.7)
Yes 15(0.3)
Total 4473(100)
Antihypertensive agents

No 900(20.1)
Yes 3573(79.9)
Total 4473(100)
Lipid lowering agents

No 636(14.2)
Yes 3837(85.8)
Total 4473(100)
Aspirin

No 2278(50.9)
Yes 2195(49.1)
Total 4473(100)
Oral hypoglycemic agents

No 501(11.2)
Yes 3972(88.8)
Total 4473(100)
Insulin therapy

No 2460(55)
Yes 2013(45)
Total 4473(100)
Systolic blood pressure (mmHg)

<130 784(17.5)
130-139 651(14.6)
> 140 747(16.7)
Total 2182(48.8)
Diastolic blood pressure (mmHg)

<80 971(21.7)

80-89

618(13.8)




> 90 593(13.3)
Total 2182(48.8)
LDL cholesterol (mg/dL)

<100 3271(73.1)
> 100 1198(26.8)
Total 4469(99.9)
Triglyceride (mg/dL)

<150 2798(62.6)
> 150 1672(37.4)
Total 4470(99.9)
Total cholesterol (mg/dL)

<200 2892(64.7)
> 200 1579(35.3)
Total 4471(100)
HDL cholesterol in male (mg/dL)

<40 588(13.1)
> 40 984(22)
Total 1572(35.1)
HDL cholesterol in female (mg/dL)

<50 1639(36.6)
> 50 1260(28.2)
Total 2899(64.8)
HbA1c (%)

<9 2714(60.7)
>9 1153(25.8)
Total 3867(86.5)

Table 2 Univariate logistic regression for factors associated with stroke in type 2 diabetic patients at Phatthana

Nikhom hospital, Phatthana Nikhom District, Lopburi province

Factor Non-Ischemic | Ischemic | Crude ORs | 95% CI | p-value
stroke stroke
n (%) n (%)




Age 6104130 | 66.0£11.0 | 1.1 | 1.1-1.1 | <0.001
Sex

Female 2746(94.7) 154(5.3) 1

Male 1432(91.0) 141(9.0) | 1.8 1.4-2.3 | <0.001
Body mass index(kg/m2)

<185 89(90.8) 9(9.2) 1

18.5-22.9 505(93) 38(7) 1.69 0.9-3.5 | 0.152
23.0-24.9 452(94) 29(6) 1.257 0.9-1.9 | 0.252
> 25 1504(94.4) 90(5.6) 1.072 0.7-1.7 | 0.752
Alcohol

Never 4030(93.5) 281(6.5) | 1

current drinking 143(91.1) 14(8.9) 1.4 0.8-2.5 | 0.237
Smoking

Never 4097(93.5) 287(6.5) | 1

Smoking 73(90.1) 8(9.9) 1.6 0.8-3.3 | 0.236
Type 2 Diabetes mellitus with renal

complication

No 3566(93.9) 233(6.1) | 1

Yes 612(90.8) 62(9.2) 1.6 1.2-2.1 | 0.003
Hypertension

No 1122(96.6) 40(3.4) 1

Yes 3056(92.3) 255(7.7) |24 1.7-3.3 | <0.001
Atrial fibrillation

No 4086(93.6) 280(6.4)

Yes 92(86) 15(14) 2.4 1.4-4.2 | 0.002
Diabetic retinopathy

No 3933(93.5) 272(6.5)

Yes 245(91.4) 23(8.6) 1.4 0.9-22 | 0.178
Diabetic ulcer

No 4147(93.5) 289(6.5) | 1

Yes 31(83.8) 6(16.2) 2.8 1.2-6.8 | 0.023
Proteinuria

No 4164(93.4) 294(6.6) | 1

Yes 14(93.3) 1(6.7) 1.1 0.2-7.8 | 0.991
Antihypertensive agents

No 875(97.2) 25(2.8) 0.4 0.3-0.6 | <0.001
Yes 3303(92.4) 270(7.6) | 1

Lipid lowering agents

No 612962) | 2438) |06 | 0.4-08 | 0.002




Yes 3566(92.9) | 271(7.1) |1

Aspirin

No 2244(98.5) 34(1.5) 0.2 0.1-0.2 | <0.001
Yes 1934(88.1) 261(11.9) | 1

Oral hypoglycemic agents

No 470(93.8) 31(6.2) 1 0.7-1.4 | 0.697
Yes 3708(93.4) 264(6.6) 1

Insulin therapy

No 2340(95.1) 120(4.9) | 0.6 0.5-0.7 | <0.001
Yes 1838(91.3) 175(8.7) 1

Systolic blood pressure (mmHg)

<130 740(94.4) 44(5.6) 1

130-139 617(94.8) 34(5.2) 1 0.6-1.5 | 0.746
> 140 689(92.2) 58(7.8) 1.5 1-2.2 0.093
Diastolic blood pressure (mmHg)

< 80 914(94.1) 57(5.9) 1

80-89 579(93.7) 39(6.3) 1.1 0.8-1.7 | 0.719
> 90 553(93.3) 40(6.7) 1.2 0.8-1.8 | 0.487
LDL cholesterol (mg/dL)

<100 3046(93.1) 225(6.9) 1

> 100 1128(94.2) 70(5.8) 1 0.7-1.2 | 0.217
Triglyceride (mg/dL)

<150 2618(93.6) 180(6.4) 1

> 150 1557(93.1) 115(6.9) 1.1 0.9-1.4 | 0.562
Total cholesterol (mg/dL)

<200 2685(92.8) 207(7.2) 1

> 200 1491(94.4) 88(5.6) 0.8 0.6-1 0.042
HDL cholesterol in male (mg/dL)

<40 534(90.8) 54(9.2) 1.1 0.8-1.5 | 0.818
> 40 897(91.2) 87(8.8) 1

HDL cholesterol in female (mg/dL)

<50 1549(94.5) 90(5.5) 1.1 0.8-1.6 | 0.624
> 50 1196(94.9) 64(5.1) 1

HbA1c (%)

<9 2533(93.3) 181(6.7) 1

>9 1066(92.5) 87(7.5) 1.2 0.9-1.5 | 0.327

Table 3 Multivariate logistic regression for factors associated with stroke in type 2 diabetic

patients at Phatthana Nikhom hospital, Phatthana Nikhom District, Lopburi province




Factor Non-Ischemic | Ischemic Crude 95% CI | p-value
stroke stroke ORs
n (%) n (%)
Sex
Female 2746(94.7) 141(9.0) 1
Male 1432(91.0) 154(5.3) 2 1.6-2.6 | <0.001
Age 61.0£13.0 66.0+11.0 | 1.1 0.9-1.1 | 0.258
Atrial fibrillation
No 4086(93.6) 280(6.4) 1
Yes 92(86) 15(14) 1.7 0.9-29 | 0.1
Aspirin
No 2244(98.5) 34(1.5) 0.2 0.1-0.2 | <0.001
Yes 1934(88.1) 261(11.9) 1
Smoking
Never 4097(93.5) 287(6.5) 1
Smoking 73(90.1) 8(9.9) 1.2 0.5-3.1 | 0.787
First HbA1c (%)
<9 2533(93.3) 181(6.7) 1
>9 1066(92.5) 87(7.5) 1.5 1.2-2 0.006




