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ABSTRACT 
Background: Stroke remains one of the leading causes of mortality and long-term disability globally, with a 
disproportionately increasing burden in developing nations such as India. The interaction between modifiable and 
non-modifiable risk factors significantly influences the clinical presentation, type, and severity of stroke. 
Understanding these correlations is essential for early intervention and effective healthcare planning. 
Aim: To evaluate the correlation between risk factors and clinical profile among stroke patients admitted to a 
tertiary care teaching institute in Central India. 
Materials and Methods: This hospital-based observational study was conducted at Amaltas Institute of Medical 
Sciences, Dewas, Madhya Pradesh, from 2023 to 2025. A total of 100 patients diagnosed with acute ischemic or 
hemorrhagic stroke, confirmed by clinical examination and CT brain imaging, were included. Demographic data, 
clinical presentation, and risk factors such as hypertension, diabetes mellitus, dyslipidemia, smoking, obesity, and 
cardiac diseases were recorded. Lipid profile parameters and other relevant investigations were analyzed. Statistical 
analysis was performed using descriptive statistics and chi-square test, with p<0.05 considered statistically 
significant. 
Results: The mean age of patients was 54.2±5.5 years, with a male predominance (68%). The most affected age 
group was 51–60 years (38%). The most common clinical presentations were limb weakness (70%), altered 
sensorium (33%), vomiting (31%), and headache (17%) (p=0.0037). Ischemic stroke (73%) was more prevalent than 
hemorrhagic stroke (27%), although this difference was not statistically significant (p=0.695). Dyslipidemia (64%), 
hypertension (55%), smoking (43%), diabetes mellitus (41%), and obesity (40%) were the most common risk factors 
(p=0.000277). Poor adherence to antihypertensive therapy was observed in a significant proportion of patients. 
Conclusion: Modifiable risk factors such as hypertension, dyslipidemia, diabetes, and smoking show a strong 
association with stroke occurrence and clinical severity. Strengthening preventive strategies, improving patient 
awareness, and implementing early risk factor screening programs at the primary healthcare level are crucial to 
reducing stroke burden. 
Keywords: Stroke, Risk Factors, Clinical Profile, Hypertension, Dyslipidemia, India 
How to cite this article: Maheshwari A, Tiwari A, Mukati Y., Correlation Between Risk Factors and Clinical 
Profile in Stroke Patients in Tertiary Care Teaching Institute of Central India. Int J Drug Deliv Technol. 
2026;16(43s): 742-747; Doi: 10.25258/Ijddt.16.43s.75 
Introduction 
Stroke is a major public health concern and 
represents one of the leading causes of death and 
long-term disability worldwide. According to the 

World Health Organization, stroke accounts for 
approximately 12% of total global deaths, with a 
significant proportion occurring in low- and middle-
income countries [1]. India, in particular, has 
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witnessed a rising incidence of stroke over the past 
few decades, attributed to demographic transitions, 
urbanization, and increasing prevalence of lifestyle-
related risk factors [2]. 
Stroke is broadly classified into ischemic and 
hemorrhagic types, with ischemic stroke accounting 
for nearly 70–80% of cases globally [3]. The 
pathophysiology of stroke involves interruption of 
cerebral blood flow leading to neuronal injury and 
neurological deficits. The clinical presentation varies 
widely depending on the site and extent of brain 
involvement, ranging from motor weakness and 
speech disturbances to altered consciousness and 
sensory deficits [4]. 
The development of stroke is closely linked to a 
variety of risk factors, which can be categorized into 
modifiable and non-modifiable factors. Non-
modifiable factors include age, gender, and genetic 
predisposition, while modifiable factors include 
hypertension, diabetes mellitus, dyslipidemia, 
smoking, alcohol consumption, obesity, and 
cardiovascular diseases [5]. Among these, 
hypertension is considered the most significant risk 
factor, contributing to both ischemic and hemorrhagic 
strokes [6]. 
Dyslipidemia plays a crucial role in the development 
of atherosclerosis, thereby increasing the risk of 
ischemic stroke [7]. Similarly, diabetes mellitus 
accelerates vascular damage and is associated with 
poorer outcomes in stroke patients [8]. Smoking has 
been shown to increase the risk of stroke by 
promoting endothelial dysfunction, increased 
coagulability, and reduced cerebral perfusion [9]. 
Obesity and sedentary lifestyle further exacerbate 
these risks by contributing to metabolic syndrome 
and cardiovascular complications [10]. 
In addition to these risk factors, patient-related 
factors such as poor compliance with medications 
and lack of awareness significantly influence stroke 
incidence and outcomes. In many parts of India, 
especially rural and semi-urban regions, limited 
access to healthcare facilities and inadequate health 
education contribute to delayed diagnosis and 
management [11]. 
Understanding the correlation between risk factors 
and clinical profile is essential for developing 
targeted prevention strategies. Early identification 
and management of high-risk individuals can 
significantly reduce stroke incidence and improve 

clinical outcomes. Moreover, strengthening 
healthcare systems at the primary and district levels 
through stroke registries, availability of diagnostic 
facilities such as CT scans, and timely thrombolysis 
can play a pivotal role in reducing stroke burden [12]. 
Public health interventions such as anti-smoking 
campaigns, lifestyle modification programs, and 
regular screening for hypertension and diabetes at the 
primary healthcare level are crucial components of 
stroke prevention [13]. Therefore, this study aims to 
evaluate the association between various risk factors 
and the clinical profile of stroke patients in a tertiary 
care teaching institute in Central India. 
Materials and Methods 
Study Design and Setting 
This was a hospital-based observational study 
conducted at Amaltas Institute of Medical Sciences, 
Dewas, Madhya Pradesh, India, over a period of two 
years from 2023 to 2025. The institute serves as a 
tertiary care referral center catering to both urban and 
rural populations of Central India. 
Study Population and Sample Size 
A total of 100 patients diagnosed with acute stroke 
were included in the study. Patients were enrolled 
consecutively after fulfilling the inclusion and 
exclusion criteria. 
Inclusion Criteria 

• Patients aged ≥20 years diagnosed with acute 
ischemic or hemorrhagic stroke 

• Diagnosis confirmed by clinical evaluation and CT 
scan of the brain 

• Patients willing to participate and provide informed 
consent 
Exclusion Criteria 

• Patients with transient ischemic attacks (TIAs) 
• Patients with previous history of stroke 
• Patients with incomplete clinical or laboratory data 
• Patients with alternate diagnoses on CT brain such as 

space-occupying lesions (tumor, tuberculoma, 
neurocysticercosis), traumatic intracranial 
hemorrhage, or hypoxic brain injury 
Data Collection 
Detailed clinical history and examination findings 
were recorded using a pre-designed proforma. The 
following parameters were assessed: 

• Demographic Data: Age, gender 
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• Clinical Profile: Presenting symptoms such as limb 
weakness, altered sensorium, headache, vomiting, 
speech disturbances 

• Risk Factors: 
o Hypertension 
o Diabetes mellitus 
o Dyslipidemia 
o Smoking and tobacco use 
o Alcohol consumption 
o Obesity 
o Cardiac diseases 

Laboratory Investigations 
All patients underwent relevant investigations 
including: 

• Lipid profile (Total cholesterol, triglycerides, HDL, 
LDL) 

• Blood glucose levels 
• Other routine biochemical tests 

Dyslipidemia was defined as the presence of two or 
more abnormal lipid parameters at the time of 
admission. 
Definition of Variables 

• Hypertension: Known case or BP ≥140/90 mmHg 
• Diabetes mellitus: Known case or elevated blood 

glucose levels 
• Obesity: Based on BMI criteria 
• Smoking: Current or past history of tobacco use 

Statistical Analysis 
Data were entered into Microsoft Excel and analyzed 
using appropriate statistical software. 

• Descriptive statistics were used to summarize 
demographic and clinical variables 

• Categorical variables were expressed as frequencies 
and percentages 

• Chi-square test was applied to assess associations 
between risk factors and clinical profile 

• A p-value of <0.05 was considered statistically 
significant 
Ethical Considerations 
The study was conducted after obtaining approval 
from the Institutional Ethics Committee. Informed 
consent was obtained from all participants or their 
relatives. 
RESULTS 
A total of 100 patients diagnosed with acute stroke 
were included in the present study. The analysis 
focused on demographic characteristics, clinical 
presentation, stroke type, and associated risk factors. 

Table No. 1: Age-wise Distribution of Stroke 
Patients 
S. 
No. 

Age Group 
(years) 

Number 
(n) 

Percentage 
(%) 

P Value 

1 20–30 15 15%  

2 31–40 10 10%  

3 41–50 20 20%  

4 51–60 38 38%  

5 61–70 17 17%  

Total  100 100% 0.030793 
The majority of patients belonged to the age group of 
51–60 years (38%), followed by 41–50 years (20%) 
and 61–70 years (17%). Younger age groups (20–30 
years and 31–40 years) contributed to 15% and 10% 
respectively. The mean age of the study population 
was 54.2±5.5 years. A male predominance was 
observed, with 68% males and 32% females. 
The chi-square test revealed a statistically significant 
association between age distribution and stroke 
occurrence (χ² = 4.6645, p = 0.030793), indicating 
that stroke incidence significantly increases with 
advancing age, particularly after 50 years. 
Table No. 2: Clinical Signs and Symptoms Among 
Stroke Patients 
S. 
No. 

Signs and 
Symptoms 

Number 
(n) 

Percentage 
(%) P Value 

1 Drowsiness 11 11%  

2 Altered 
sensorium 

33 33%  

3 Facial palsy 13 13%  

4 
Weakness of 
limbs 70 70%  

5 Headache 17 17%  

6 Vomiting 31 31%  

7 Slurred 
speech 

7 7%  

8 Seizures/Fits 5 5%  

9 Fever 19 19%  

Total  100 — 0.003728 
The most common presenting symptom was 
weakness of limbs, observed in 70% of patients, 
indicating its strong association with stroke 
presentation. Altered sensorium was the second most 



Correlation Between Risk Factors and Clinical Profile in Stroke Patients in Tertiary Care Teaching 
Institute of Central India 

IJDDT, Volume 16 Issue 43s, 2026 Page 745 

 

common symptom (33%), followed by vomiting 
(31%) and fever (19%). Other symptoms included 
headache (17%), facial palsy (13%), drowsiness 
(11%), slurred speech (7%), and seizures (5%). 
The distribution of clinical features was statistically 
significant (χ² = 13.4669, p = 0.003728), suggesting a 
strong correlation between neurological deficits and 
stroke occurrence. Motor weakness and altered 
consciousness were the most prominent clinical 
indicators. 
Table No. 3: Distribution of Ischemic vs 
Hemorrhagic Stroke 
S. 
No. 

Type of 
Stroke 

Mal
e 

Fema
le 

Tot
al 

Percenta
ge (%) 

P 
Value 

1 Ischemic 
Stroke 

47 26 73 73%  

2 
Hemorrha
gic Stroke 

17 10 27 27%  

Tot
al 

 64 36 100 100% 
0.6954
64 

Out of the total study population, ischemic stroke was 
the predominant type, accounting for 73% of cases, 
whereas hemorrhagic stroke constituted 27%. Among 
ischemic stroke patients, males (47%) were more 
commonly affected compared to females (26%). A 
similar trend was observed in hemorrhagic stroke. 
However, the association between stroke type and 
gender distribution was not statistically significant (χ² 
= 0.0173, p = 0.695464), indicating that although 
ischemic stroke is more prevalent, gender differences 
were not significant in determining stroke subtype. 
Table No. 4: Risk Factors of Stroke 
S. 
No. 

Risk Factor Numbe
r (n) 

Percentag
e (%) 

P Value 

1 Hypertension 55 55%  

2 Dyslipidemia 64 64%  

3 Diabetes Mellitus 41 41%  

4 Smoking 43 43%  

5 Overweight/Obes
e 

40 40%  

6 Ischemic Heart 
Disease 

9 9%  

7 Dysrhythmias 7 7%  

8 Valvular Heart 5 5%  

S. 
No. 

Risk Factor Numbe
r (n) 

Percentag
e (%) 

P Value 

Disease 

9 Recurrent CVA 5 5%  

10 Coagulopathy 4 4%  

Tota
l 

 100 — 0.00027
7 

Dyslipidemia emerged as the most prevalent risk 
factor (64%), followed by hypertension (55%), 
smoking (43%), diabetes mellitus (41%), and obesity 
(40%). Less common risk factors included ischemic 
heart disease (9%), dysrhythmias (7%), valvular heart 
disease (5%), recurrent cerebrovascular accidents 
(5%), and coagulopathy (4%). 
Notably, among hypertensive patients, only a small 
proportion (approximately 9%) were compliant with 
medication, while the majority were either non-
compliant or unaware of their condition. 
The association between risk factors and stroke 
occurrence was highly significant (χ² = 18.9723, p = 
0.000277), highlighting the critical role of modifiable 
risk factors in stroke pathogenesis. 
DISCUSSION 
Stroke continues to be a major cause of morbidity 
and mortality, particularly in developing countries 
like India. The present study aimed to evaluate the 
correlation between risk factors and clinical profile 
among stroke patients in a tertiary care setting. 
The mean age of patients in this study was 54.2±5.5 
years, with the highest incidence observed in the 51–
60 years age group (38%). This finding is consistent 
with previous studies that report increased stroke 
incidence with advancing age due to progressive 
vascular changes and accumulation of risk factors 
[1]. Kuriakose D et al. also reported a similar age 
distribution in Indian stroke populations, 
emphasizing the growing burden among middle-aged 
individuals [3]. 
A male predominance (68%) was observed, which 
aligns with global trends suggesting higher stroke 
incidence in males due to increased exposure to risk 
factors such as smoking and hypertension [4]. 
However, the gender gap is gradually narrowing due 
to lifestyle changes among females. 
Regarding clinical presentation, limb weakness was 
the most common symptom (70%), followed by 
altered sensorium (33%) and vomiting (31%). These 
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findings are in agreement with Donnan et al., who 
highlighted motor deficits as the hallmark of stroke 
presentation [5]. The significant p-value (0.003728) 
indicates a strong association between neurological 
deficits and stroke diagnosis. 
Ischemic stroke was more common (73%) compared 
to hemorrhagic stroke (27%), which is consistent 
with global data indicating that ischemic strokes 
account for approximately 70–80% of cases [6]. 
However, the lack of statistical significance 
(p=0.695) suggests that stroke subtype distribution 
may not be influenced by gender alone. 
Among risk factors, dyslipidemia (64%) and 
hypertension (55%) were the most prevalent. 
Hypertension is well established as the most 
significant modifiable risk factor for stroke, 
contributing to both ischemic and hemorrhagic types 
[7]. The high prevalence of dyslipidemia in this study 
underscores its role in atherosclerosis and vascular 
occlusion, as supported by Kloska A et al. [8]. 
Diabetes mellitus was present in 41% of patients, 
which is comparable to findings by the Emerging 
Risk Factors Collaboration, demonstrating a strong 
association between diabetes and stroke risk [9]. 
Smoking was identified in 43% of patients, 
reinforcing its role in endothelial dysfunction and 
thrombogenesis [10]. 
Obesity (40%) further contributed to the risk profile, 
likely through its association with metabolic 
syndrome and cardiovascular disease [11]. Cardiac 
conditions such as ischemic heart disease (9%) and 
dysrhythmias (7%) were less common but still 
clinically significant, particularly in embolic stroke 
mechanisms. 
A notable finding in this study was poor compliance 
with antihypertensive therapy, which significantly 
contributes to stroke occurrence. This highlights the 
need for improved patient education and adherence 
strategies. 
The highly significant p-value (0.000277) for risk 
factors indicates a strong correlation between 
modifiable risk factors and stroke occurrence. This 
finding is consistent with the INTERSTROKE study, 
which identified key modifiable factors accounting 
for the majority of stroke risk worldwide [12, 13]. 
From a public health perspective, the findings 
emphasize the need for early screening and 
intervention at the primary healthcare level. 
Implementation of stroke registries at district 

hospitals, availability of CT imaging, and 
thrombolysis facilities can significantly improve 
outcomes. Additionally, awareness campaigns 
targeting smoking cessation, hypertension control, 
and lifestyle modification are essential. 
Conclusion 
The present study demonstrates that stroke is strongly 
associated with modifiable risk factors such as 
hypertension, dyslipidemia, diabetes, smoking, and 
obesity. The clinical profile is predominantly 
characterized by motor deficits and altered 
consciousness. Early identification, strict control of 
risk factors, and strengthening healthcare 
infrastructure at primary and district levels are crucial 
to reducing the burden of stroke in India. 
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