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ARTICLE INFO 

Original Article 

HbA1c level 

Stroke 

Ischemic stroke 

Hemorrhagic stroke 

Functional status 

 HbA1c is an established diagnostic index which is used to assess diabetes 

mellitus. The aim of this study was to evaluate the association between HbA1c level with the 

types of stroke as well as the extent and functional status of ischemic stroke (IS) and 

hemorrhagic stroke (HS) in patients. 

 In this cross-sectional study, we evaluated 120 patients with IS and HS. The 

functional outcome was evaluated based on the MRS criteria. The extent of the lesion was 

determined according to CT scan and MRI. We measured the blood hemoglobin A1c 

(HbA1c) levels in all patients after stroke. 

 HbA1c level in the IS group was significantly higher compared to the HS group 

 (p < 0.05). There was a statistically significant difference between the extent of the lesion and 

the functional status of patients with the type of stroke (P < 0.001). History of smoking, in the 

IS group, was significantly associated with exposure to worse functional outcome (p<0.05). 

In the HS group, there was a significant relationship between hyperlipidemia histories with 

worse functional outcome. However, the relationship between HbA1c level and MRS score 

was inversely significant (p<0.05). Data analysis showed that, only in the IS group, the 

relationship between some independent variables, history of HLP and smoking, and the 

extent of stroke was significant (p<0.05). 

 Findings of this study showed that there was a significant association between 

HbA1c levels as well as the extent and functional status with the type of stroke. There was a 

significant inverse relationship between HbA1c levels with the MRS score. 
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Table 1. Demographic and physical/clinical variables of patients with ischemic and hemorrhagic stroke 

P Hemorrhagic stroke (HS) Ischemic stroke (IS) Variables 

0.844 

0.313 

 

 

0.001* 

 

 

 

 

0.032* 

0.406 

 

0.005* 

0.635 

0.339 

 

 

 

 

0.001* 

71.6 (12.9) 

 

8 (32.0) 

17 (68.0) 

 

5 (20) 

5 (20) 

15 (60) 

- 

5.78 (1.19) 

16 (64.0) 

9 (36.0) 

22 (88.0) 

8 (32.0) 

9 (36.0) 

 

 

0 (0) 

0 (0) 

2 (8.0) 

3 (12.0) 

2 (8.0) 

16 (64.0) 

2 (8.0) 

72.15 (12.1) 

 

41 (43.2) 

 54 (56.8) 

 

41 (43.2) 

- 

27 (28.4) 

27 (28.4) 

6.44 (1.79) 

52 (54.7) 

43 (45.3) 

55 (57.9) 

35 (36.8) 

25 (26.3) 

 

 

0 (0) 

21 (22.1) 

21 (22.1) 

12 (12.6) 

21 (22.1) 

20 (21.1) 

0 (0) 

Mean age, years (SD) 

Gender 

 Male (%) 

 Female (%) 

Extent (%)  

    Minor 

    Medium 

    Major   

    Lacunar 

Mean blood HbA1C,  (SD) 

     Non-diabetic (<5.7%) 

     Diabetic (≥ 5.7%) 

Previous hypertension (%) 

 Previous HLP (%) 

Previous smoking (%) 

Functional status / MRS score 

(%) 

    G0 

    G1 

    G2 

    G3 

    G4 

    G5 

    G6 

Data were presented as number (%) except for mean ± SD for age and HbA1c. Data between two groups were compared using 

independent t-test for age and HbA1c; Pearson chi-square test for other variables. * p<0.05 was significantly different between the two 

groups. 
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Table 2. Comparison of odds ratio (OR) of patients with ischemic and hemorrhagic stroke after adjusting for other variables for each group 

Hemorrhagic stroke (HS) Ischemic stroke (IS)  

Adjusted OR 

(95%CI) 

OR 

(95%CI) 

β 

Adjusted OR 

(95%CI) 

OR 

(95%CI) 

β Variables (Reference) 

1.01 

(0.98-1.04) 

0.14 

(0.10-2.06) 

0.536 

(0.30-0.93) 

5.31 

(0.09-2.99) 

2.57 

(0.14-4.28) 

2.76 

(1.07-7.07) 

0.437 

(0.18-1.04) 

 

0.99 

(0.92-1.05) 

0.12 

(0.01-1.28) 

0.84 

(0.44-1.58) 

1.27 

(0.20-7.86) 

1.16 

(0.12-10.5) 

3.14 

(0.47-20.6) 

1.45 

(0.25-8.30) 

-0.01 

 

-2.10 

 

-0.17 

 

0.239 

 

0.153 

 

1.144 

 

0.372 

1.03 

(1.00-1.06) 

2.04 

(0.90-4.63) 

1.22 

(0.89-1.68) 

0.87 

(0.27-2.76) 

0.85 

(0.39-1.85) 

0.83 

(0.38-1.80) 

3.29 

(1.29-8.37) 

1.01 

(0.99-1.04) 

1.46 

(0.70-3.04) 

1.08 

(0.89-1.30) 

1.14 

(0.55-2.36) 

1.06 

(0.51-2.22) 

0.91 

(0.43-1.90) 

1.86 

(0.83-4.14) 

0.019 

 

0.379 

 

0.078 

 

0.139 

 

0.066 

 

-0.09 

 

0.623 

Age (year) 

  

Gender 

 

Blood HbA1C 

 

Previous Diabetic 

 

Previous hypertension 

 

Previous HLP 

  

Previous smoking 

The odds ratio (OR) was presented using ordinal logistic regression analysis. Adjusted odds ratio (OR) was presented after adjusting for other variables for 

each group. In this analysis, the functional status is a variable response and other variables included in the table are independent variables. 
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Table 3. Comparison of odds ratio (OR) of patients with ischemic stroke based on diabetes or non-diabetes after adjusting for other variables for each 

group 

Ischemic stroke (IS) 
 

Non-diabetic Diabetic 

Adjusted OR 

(95%CI) 

OR 

(95%CI) 
Β 

Adjusted OR 

(95%CI) 

OR 

(95%CI) 
β Variables Reference) 

1.02 

(0.98-1.07) 

1.98 

(0.68-5.76) 

0.945 

(0.12-7.30) 

0.966 

(0.33-2.77) 

1.695 

(0.58-4.93) 

2.66 

(0.82-8.61) 

 

1.01 

(0.97-1.05) 

1.86 

(0.68-5.08) 

0.84 

(0.12-5.85) 

1.38 

(0.51-3.72) 

1.80 

(0.64-5.03) 

2.01 

(0.70-5.75) 

 

0.016 

 

0.624 

 

-0.16 

 

0.324 

 

0.592 

 

0.702 

 

 

1.04 

(0.98-1.09) 

2.14 

(0.53-8.59) 

1.24 

(0.9-1.72) 

0.64 

(0.19-2.08) 

0.35 

(0.11-1.14) 

4.39 

(0.82-9.80) 

 

1.02 

(0.98-1.07) 

1.10 

(0.37-3.25) 

1.11 

(0.84-1.48) 

0.77 

(0.25-2.30) 

0.401 

(0.13-1.21) 

1.75 

(0.49-6.19) 

 

0.029 

 

0.109 

 

0.078 

 

-0.26 

 

-0.91 

 

0.56 

 

 

Age (year) 

 

Gender 

 

Blood HbA1C 

 

Previous hypertension 

 

Previous hyperlipidemia 

 

Previous smoking 

The odds ratio (OR) was presented using ordinal logistic regression analysis. Adjusted odds ratio (OR) was presented after adjusting for other variables for each group. In 

this analysis, the functional status is a variable response and other variables included in the table are independent variables. 
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Fig 1. In this analysis, the stroke extent is a variable response and other variables included in the table are independent variables. Adjusted odds 

ratio (OR) was presented using multinomial logistic regression analysis after adjusting for other variables for each group. Reference level for ischemic and 

hemorrhagic stroke is respectively Lacunar and Major. 
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