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Abstract 
Introduction:  Type 2 diabetes affects about 220 million people worldwide, with an 
alarming number of new cases in Asia, and is a major risk factor for ischemic strokes. 
Furthermore, hyperglycemia, defined as high Glycated hemoglobin (HBA1C), is linked to 
a poor outcome in acute ischemic stroke. Aim: To investigate the relationship between 
HbA1C levels and the severity of stroke in diabetic patients.  Methodology: Hospital based 
cross sectional observational study conducted at Medicine OPD, medicine wards of SMS 
hospital, Jaipur from July 2021 to November 2022 on 40 diabetic patients of Stroke. 
Results: In our study, patients with HbA1C levels greater than 10 had NIHSS scores of 5-
15, 16-20, and 21, respectively. Patients with HbA1C levels 9.1-10, two with NIHSS scores 
5-15, one with NIHSS score 16-20, and each. Patients with HbA1C levels 8.1-9 had NIHSS 
scores 1-4 and 16-20, respectively, while two had NIHSS scores 5-15. Patients with a 
HbA1c level of 7.18 had three NIHSS scores ranging from 16 to 20, and one NIHSS score. 
All three patients with HbA1c levels of 6.5-7 had an NIHSS score of 5-15. Patients with 
HbA1c levels < 6.5 had NIHSS scores of 1-4, 5-15, and 16-20. Thus, most patients with a 
better prognosis as determined by their lower NIHSS score had a lower HbA1C level, and 
most with a worse prognosis as per their higher NIHSS score had a higher HbA1c level.  
Pearson correlation between NIHSS severity score and HbA1C found r=0.479 with p value 
0.001. Conclusion: Stroke severity is associated with glycemic control. Early identification 
and treatment of diabetes, including lifestyle modification and prevention, may lessen the 
development of stroke and its effects, as it provides a significant problem for health care 
providers dealing with an epidemic of both diabetes and stroke. 
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INTRODUCTION 
Diabetes mellitus affects about 200 million people worldwide [1]. across the last ten years, the prevalence of diabetes has 

almost doubled across Asia [2-3]. Currently, 5.3–13.6% of Indians have diabetes [2]. 

Stroke ranks third in terms of disability and is the second most common cause of death [4-5].    Diabetes mellitus is linked 

to poor patient outcomes and has been shown to be a risk factor for stroke [6]. Diabetics have a 1.5–3 times increased risk 

of stroke than people without the disease [7-8]. 

 

Diabetics have a distinct stroke pattern than non-diabetics. Diabetes dramatically raises the risk of stroke in both women 

and younger individuals [9]. According to a study, patients with small vessel cerebrovascular accidents had a significantly 

higher prevalence of diabetes (35.5%) than patients with cardio-embolic stroke (28.1%), large vessel atherosclerosis 

(29.0%), or other combined aetiologies of stroke (9.4%) [10].  
 

The significance of the predictive value of glycated hemoglobin (HbA1C) has received attention in recent years due to the 

rising incidence of diabetes and ischemic stroke among Asians [11-12]. 

 

Research revealed that stroke in diabetic individuals differed from stroke in non-diabetics in a number of ways [13]. There 

is a dearth of Indian data, despite the fact that this issue has been extensively researched abroad. Thus, the goal of the 

current study is to determine the degree of stroke in diabetics in relation to HBA1C in the Indian population. By enhancing 

glycaemic management, this will help develop a more effective primary prevention strategy for stroke in the diabetic 

population. 

 

Aim- To assess the association of HbA1C level on the severity of stroke in diabetic patients. 
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METHODOLOGY  
Hospital based cross sectional observational study conducted at Medicine OPD, medicine wards of SMS hospital, Jaipur 

from July 2021 to November 2022 on 40 diabetic patients of Stroke. 

 
Statistical analysis- Qualitative data is presented as percentage & proportion. Quantitative data was presented as mean & 

SD. Appropriate statistical test like chi square test, spearman correlation test were used to determine association. 

P value less than 0.05 is taken as significant. 
 

Inclusion Criteria 
 Type 2 diabetic patients with features of new onset stroke  

 

Exclusion Criteria 
Patients with 

• History of stroke 

• Subdural haematoma / space occupying lesion/aneurismal rupture/head injury 

• Drug induced focal deficit (anticoagulants) 

• Transient ischaemic attack (TIA) 

 

Methodology- The study covered all stroke patients who met the inclusion criteria. Basic investigative reports and 

radiological findings were recorded using a semi-structural data gathering proforma. Patients with HbA1C > 6.5% and 

diabetic patients on medication even with HbA1c < 6.5% were included in the study population after the HbA1C value was 

determined following the confirmation of stroke via radiologic evaluation. Other risk variables were identified, including 

age, sex, smoking, dyslipidemia, hypertension, ischemic heart disease, and prior cerebrovascular accidents. The National 

Institutes of Health Stroke Scale (NIHSS) score at the time of presentation was used to determine the severity of the stroke.  
 

RESULTS 

Table 1: Age distribution of patients 

Age Number of patients Percentage 

30-40 4 10 

41-50 3 7.5 

51-60 10 25 

61-70 13 32.5 

71-80 6 15 

81-90 4 10 

Total 40 100 

Mean ±SD 62.42±14 .46 

 

 
Fig 1: Age distribution of patients 
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Table 2: Gender wise distribution of patients 

Gender Number of patients Percentage 

Male 25 62.5 

Female 15 37.5 

Total 40 100 

 

 
Fig 2: Gender wise distribution of patients 

 

Table 3: Correlation of HbA1c with NIHSS score 

Serum HbA1c 0 1-4 5-15 16-20 >21 TOTAL 

>10.0 - - 2 3 3 8 

9.1--10 - - 2 1 1 4 
8.1-9 - 1 2 1 2 6 
7.1-8 - - - 3 1 4 
6.5-7 - - 3 - - 3 
<6.5 - 5 7 3 - 15 
Total - 6 16 11 7 40 

 

 
Fig 3: Correlation of HbA1c with NIHSS score 
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Table 4: Correlation of HbA1c with NIHS 

 

NIHSS 

HbA1c 

r 0.479 

P-value 0.001 

Here we calculated Pearson correlation between NIHSS severity score and HbA1c and found r=0.469 with p value 0.001. 
 

 
Fig 4: Correlation of HbA1c with NIHSS 

 

DISCUSSION 
With a mean age of 62.42±14.46 years, the majority of patients (32.5%) in the current study were in the 61–70 age group, 

followed by 25% in the 51–60 age group. The mean age of stroke patients was 61.68±12.97 years, according to Patibandla 

et al.'s study [14], which is in line with the current study's findings. Similarly, K Ghanachandra Singh et al. [15] found that 

people in the 51–60 age range have a higher risk of stroke. Compared to their younger counterparts (those under 60), older 

people over 60 had a greater risk of having a stroke [16]. 

 

The male to female ratio in the current study was 1.7:1, with 62.5% of participants being men and 37.5% being women. In 

a similar vein, Patibandla et al. [14] discovered that of 60 stroke patients, 41 (68%) were men and 19 (32%) were women, 
with a male to female ratio of 2.1:1. In a similar vein, Sunanda et al. [17] discovered that 94 out of 130 stroke patients were 

male, making up 72.3% of the research group.  

 

These results are similar with earlier research by Boehme et al. [18] and Kamalakannan, S. et al. [19], which found that 

stroke was more common among older individuals and men. 

 

Differences in sex steroid hormones, particularly estrogen hormone, may account for sex-related variations in stroke [20]. 

While testosterone hormone in men causes endothelial constriction and reduces blood flow, estradiol in women has 

powerful dilatation effects on the vascular endothelium and increases blood flow [21]. 

 

In the current study, there are statistically significant differences between the severity of ischemic stroke as indicated by 

the NIHSS score and variation in HBA1C; that is, most patients with a better prognosis as indicated by their lower NIHSS 

score had a lower HbA1C level, and most patients with a worse prognosis as indicated by their higher NIHSS score had a 

higher HbA1C level.  
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Higher blood HbA1C levels are associated with more severe neurological impairment and a worse prognosis after three 

months, according to research by Kizer et al. [22]. 

 

In individuals with acute ischemic stroke, HbA1C levels may be a significant predictor of neurological damage. Blood 

vessel damage results from long-term blood glucose increase. Because they are not dependent on insulin, the endothelial 

cells lining the blood vessels absorb more glucose than usual. This results in the formation of more surface glycoproteins, 

thickening and weakening of the basement membrane, and microvascular complications (caused by damage to small blood 
vessels) and macrovascular complications (caused by damage to arteries). Research indicates that hyperglycemia is linked 

to a higher risk of stroke [23]. 

 

According to Kamouchi et al [24], greater blood HbA1C levels lead to more severe neurological damage. Patibandla et al. 

[14] discovered a correlation, or link, between serum Hb1AC levels and NIHSS scores, demonstrating a linear relationship 

between increases in NIHSS score and increases in HbA1C.  

 

Garg et al. [25] proposed that hyperglycemia after stroke had a negative impact on the clinical course of ischemic stroke 

and was related with an increase in infarct volume due to neurotoxicity. Similar findings were reported by Ahmed Hussein 

et al [26], who discovered that hyperglycemia at the time of admission impacts the severity of stroke. 

 

CONCLUSION 
Stroke severity is linked to glycemic control. Early identification and treatment of diabetes, including lifestyle modification 

and prevention, may lessen the development of stroke and its complications, which provides a significant problem for 

health care providers dealing with a diabetes and stroke epidemic. 
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