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ABSTRACT 
 

BACKGROUND: Stroke is a clinical condition that has a greatly increasing prevalence in the recent 
years owing to our ‘modern’ sedentary lifestyle. The aim of this study is to assess the prevalence, 
risk factors, clinical presentation and outcome of patients presenting with stroke in a tertiary care 
hospital.  
METHODOLOGY: A prospective observational study was conducted in the Department of General 
Medicine, Saveetha Medical College & Hospital, Thandalam, Chennai for a period of 4 months, i.e., 
from January 2021 to April 2021.Stroke patients who met the eligibility criteria were included in the 
study. All sociodemographic and clinical data were recorded by reviewing the patient and his 
medical records regularly. Scores like NIHSS (National Institute of Health Stroke Scale) score and 
mRS (modified Rankin scale) scores were calculated and TOAST categorisation was done. 
Statistical analysis was done using Statistical Package for Social Sciences (SPSS) software. 
RESULTS: Out of 100 stroke patients, 65% were males and 35% were females. Mean age was 
57.95 years. Ischemic strokes were seen in 85% of patients and the rest 15% had hemorrhagic 
stroke. The most common presentation was facial palsy (67%), followed by hemiparesis (62%) and 
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hemiplegia (38%). The important risk factors were hypertension (70%), diabetes mellitus (48%) and 
obesity (42%). Based on mRS scores, 59% of the patients had bad outcome.  
CONCLUSION: Hypertension and diabetes were the most common risk factor in our study 
population. Preventive measures include creating awareness, lifestyle changes and compliance to 
medications. National programmes on stroke prevention initiate and coordinate awareness 
campaigns to reduce the incidence, morbidity and mortality of stroke. Finally, a multidimensional 
approach involving the patient community, general population, medical fraternity and government 
authorities is essential to curtail this modern epidemic. 
 

 
Keywords: Stroke; clinical presentation; risk factor; hypertension; diabetes; outcome. 
 

ABBREVIATIONS 
 
NIHSS score : National Institute of Health Stroke Scale score; 
mRS score : Modified Rankin scale score; 
SPSS : software Statistical Package for Social Sciences software; 
ECG : Electrocardiogram; 
TTE : Transthoracic Echocardiogram; 
MRA : Magnetic Resonance Angiography; 
CTA : Computed Tomography Angiography; 
TIA : Transient Ischemic Attack; 
HRT : Hormone Replacement Therapy; 
IRB : Institutional Review Board;  
CT scan : Computed Tomography scan; 
MRI : Magnetic Resonance Imaging; 
HDL : High Density Lipoprotein; 
LDL : Low Density Lipoprotein; 
VLDL : Very Low Density Lipoprotein; 
AF : Atrial Fibrillation; 
TOAST category : Trial of Org 10172 in Acute Stroke Treatment. 
 

1. INTRODUCTION 
 
Stroke is a clinical condition that has a greatly 
increasing prevalence in the recent years owing 
to our ‘modern’ sedentary lifestyle. The World 
Health Organisation defines stroke as a clinical 
syndrome consisting of rapidly developing clinical 
signs of focal (or global as in case of coma) 
disturbance of cerebral function lasting more 
than 24 hours or leading to death with no 
apparent cause other than vascular origin [1]. 
This definition includes ischemic strokes, intra-
cerebral hemorrhages, subarachnoid 
hemorrhages and cerebral venous sinus 
thrombosis [2].Globally, about 68% of stroke 
cases are of ischemic type and 32% are of 
hemorrhagic type [3]. Stroke is the second 
leading cause of death globally, next to 
cardiovascular diseases and is a leading cause 
of adult disability [4,5]. The global burden of 
stroke is on the rise in terms of morbidity, 
mortality and disability. 
 
Ischemic strokes occur when more than 80% of 
the cerebral vessel is occluded (most commonly 

by a thrombosis) whereas hemorrhagic strokes 
occur following rupture of a cerebral vessel. 
Patients with hemorrhagic stroke usually present 
with acute onset headache, vomiting and high 
blood pressure along with focal neurological 
deficits that occur within minutes. Ischemic 
strokes progress gradually over hours and 
patients can present with paralysis, paresis, 
ataxia, vomiting and eye gaze. The clinical 
manifestations depend on the site of lesion. CT 
scan of the brain remains the first line imaging 
modality in order to distinguish between 
hemorrhagic and ischemic stroke. CT scan 
should be done immediately after admission as it 
plays a key role in guiding further management 
of the patient. Work up for stroke includes routine 
investigations followed by electrocardiogram 
(ECG), transthoracic echocardiogram (TTE), 
angiography (magnetic resonance angiography 
“MRA”, computed tomography angiography 
“CTA”, Carotid Doppler, 4-vessel angiography). 
Approximately 54% of strokes worldwide can be 
attributed to hypertension [6]. Table 1 shows the 
risk factors contributing to the development of 
stroke. 
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Table 1. The risk factors contributing to the development of stroke 

 

NON – MODIFIABLE RISK FACTORS MODIFIABLE RISK FACTORS 

 Age 

 Sex 

 Race, ethnicity 

 Family history of stroke or transient ischemic 
attacks (TIAs) 

 Hypertension 

 Diabetes mellitus 

 Hyperlipidemia 

 Alcohol and drug abuse 

 Smoking 

 Physical inactivity 

 Cardiac disease (Atrial fibrillation) 

 OCP use/ Hormone replacement therapy 
(HRT) 

 
Given the rising prevalence of stroke and limited 
access of majority of the Indian population to 
quality stroke care services, prevention 
strategies play a crucial role in reducing the 
burden of stroke in terms of morbidity, mortality 
and disability. But limitations to such strategies 
include lack of community awareness and also 
that most patients have multiple risk factors 
attributing to the development of stroke.  
 
The aim of this study is to assess the prevalence, 
risk factors, clinical presentation and outcome of 
patients presenting with stroke in a tertiary care 
hospital. 
 

2. MATERIALS AND METHODS 
 
A prospective observational study was 
conducted in the Department of General 
Medicine, Saveetha Medical College & Hospital, 
Thandalam, Chennai for a period of 4 months, 
i.e., from January 2021 to April 2021.  
 

2.1 Eligibilty Criteria 
 

 Patients who had confirmed diagnosis of 
stroke (confirmed either by computed 
tomography scan ‘CT SCAN’ or magnetic 
resonance imaging ‘MRI’ of the brain) 

 Patients admitted during the study period 
from January 1, 2021 to April 30, 2021. 

 Patients who had complete medical 
records 

 Patients from whom informed consent was 
obtained 

 

Individuals who did not meet the eligibility criteria 
were excluded from the study. 
 

Patients presenting with neurological deficits 
were identified as having stroke and managed for 
the same based on the guidelines given by the 

Ministry of Health and Family Welfare as a part 
of the National Programme for Prevention & 
Control of Cancer, Diabetes, Cardiovascular 
diseases & Stroke (NPCDCS). 
 
All sociodemographic and clinical data including 
investigations performed, treatment regimens 
prescribed and outcomes were recorded by 
reviewing the patient and his medical records 
regularly during his stay in the hospital.  
 

2.2 Physical Examination 
 
The severity of stroke was assessed using 
National Institute of Health Stroke Scale (NIHSS) 
within 24 hours of admission of the patient and 
was classified as follows: score 0 – no stroke; 
score 1 to 4 – minor stroke; score 5 to 15 – 
moderate stroke; score 15 to 20 – moderate to 
severe stroke; score 21 to 42 – severe stroke. 
Vitals (blood pressure, temperature) were 
monitored and documented as well. 
 

2.3 Laboratory and Radiological 
Investigations 

 
Investigations that were performed include 
fasting and postprandial blood glucose levels, 
HbA1C, complete blood count, fasting lipid profile 
(total cholesterol, triglycerides, HDL, LDL, VLDL 
and cholesterol/HDL ratio), serum uric acid, 
electrolytes, blood urea, serum creatinine, 
electrocardiogram (ECG), echocardiogram. 
Imaging modalities used and findings on brain 
imaging and angiography were also documented. 
 

2.4 Operational definitions 
 

Hypertension: If the patient had history of 
hypertension or treatment with antihypertensive 
medications or blood pressure >140/90 mmHg 
24 hours after onset of stroke. 
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Diabetes mellitus: If patient was previously on 
oral hypoglycaemic agents/ insulin treatment or 
had the diagnosis of any type of diabetes or 
fasting blood sugar levels ≥126 mg/dl or had a 
documented random blood sugar ≥200 mg/dl or 
glycosylated hemoglobin of ≥6.5%. 
 
Dyslipidemia or hyperlipidemia: If patient had 
history of hyperlipidemia or using lipid lowering 
medication or total cholesterol ≥200 mg/dl, LDL 
cholesterol ≥100 mg/dl, HDL cholesterol <40 
mg/dl for men or <50 mg/dl for women or serum 
triglyceride 150 mg/dl. 
 
Obesity: According to WHO, Body Mass Index 
(BMI) >30 kg/m

2
. Central obesity: Waist 

circumference more than 102cm in men and 
88cm in women. 
 
Smoker: On average, 2 cigarettes per day in men 
and 1 per day in women. Former smoker: who 
abstained from smoking for greater than 1 year. 
Current smoker: smoking within 1 year ago 
Alcohol consumption: On average ≥2 drinks/day 
for males and ≥1 drinks/day for females 
(previous drinker: for more than 1 year). 
 

2.5 TOAST Category  
 
Large artery atherosclerosis: These patients 
have clinical and brain imaging findings of either 
stenosis (>50%) or occlusion of a major brain 
artery or branch cortical artery due to 
atherosclerosis. 
 
Cardioembolism: This category includes patients 
with arterial occlusions due to embolisms arising 
from the heart in the absence of ipsilateral large 
vessel disease. 
 
Small vessel occlusion (lacunar stroke): This 
category includes non-cortical strokes smaller 
than 16mm without a cardiac source of embolism 
or significant large vessel stenosis. 
 
Other determined etiology: This category 
includes patients with rare causes of stroke such 
as nonatherosclerotic vasculopathies, 
hypercoagulable states or hematologic disorders. 
 
Undetermined etiology: Cases with two or more 
possible etiologies or a negative/incomplete 
workup were included under this category. 
 

2.6 Assessment of Outcome 
 

The scale is scored from 0 to 6 where 0 indicates 
no symptoms and 6 indicates death. Good 
outcomes were defined as mRS scores 0-2 
whereas poor outcomes were defined as mRS 
scores 3-6. All patients were reassessed 1 month 
after stroke onset to determine the outcome. 
Patients who did not turnup to the hospital were 
contacted over the telephone to assess the 
functional status/mortality.  
 
This study focusses primarily on the prevalence, 
risk factors, clinical presentation and outcome of 
stroke patients. Though a detailed analysis of 
each type of stroke cannot be made owing to 
time constraints and inadequacy of data, 
maximum possible efforts have been made to 
analyse certain aspects of the study like clinical 
presentation and risk factor analysis based on 
the type of stroke. 
 

2.7 Statistical Analysis 
 
The presentation of the categorical variables was 
done in the form of number and percentage (%). 
On the other hand, the quantitative data were 
presented as the means ± SD. The following 
statistical tests were applied for the results: 
 

1. The comparison of the variables which 
were quantitative in nature were analysed 
using ANOVA and post hoc comparison 
was done using Bonferroni correction.  

2. The comparison of the variables which 
were qualitative in nature were analysed 
using Chi-Square test. If any cell had an 
expected value of less than 5 then Fisher’s 
exact test was used.  

 
The data entry was done in the Microsoft EXCEL 
spreadsheet and the final analysis was done with 
the use of Statistical Package for Social 
Sciences (SPSS) software, IBM manufacturer, 
Chicago, USA, ver 21.0. 
 
For statistical significance, p value of less than 
0.05 was considered statistically significant.  
 

3. RESULTS 
 
A total of 100 stroke patients were included in the 
study. Among them, 65% were males and 35% 
were females. In the present study, 31% of 
patients belonged to age group 61-70 years 
followed by 51-60 years (27%) and only 12% of 
the patients belonged to the age group 31-40 
years. Table 3 shows the distribution of socio-
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demographic characteristics among the study subjects. 
 
Table 2. The functional outcome in stroke patients was measured at discharge using modified 

Rankin scale ‘mRS’ 
 

Modified Rankin 
Scale (mRS) 

Description 

0 No symptoms 
1 No significant disability. Able to carry out all usual activities despite some 

symptoms 
2 Slight disability. Able to look after own affairs without assistance, but unable 

to carry out all previous activities 
3 Moderate disability. Requires some help, but able to walk unassisted 
4 Moderately severe disability. Unable to attend to own body needs without 

assistance, Unable to walk unassisted 
5 Severe disability. Requires constant nursing care and attention, bedridden, 

incontinent 
6 Dead 

 
Table 3. Distribution of socio-demographic characteristics of study subjects 

 

Socio-demographic 
characteristics 

Frequency Percentage 

Age(years) 
31-40 12 12.00% 
41-50 16 16.00% 
51-60 27 27.00% 
61-70 31 31.00% 
>70 14 14.00% 
Mean ± SD 57.95 ± 12 
Median(25th-75th percentile) 58.5(49-68) 
Range 32-82 
Gender 
Female 35 35.00% 
Male 65 65.00% 

 
Majority of patients (73%) suffered from 
thrombotic stroke followed by hemorrhagic stroke 
(15%). Embolic stroke occurred in 12% of 

patients. Fig. 1 shows the distribution of type of 
stroke among study subjects. 
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Fig. 1. Distribution of type of stroke among study subjects 
In present study, the most common presentation 
among stroke patients was facial palsy (67%), 
followed by hemiparesis (62%) and hemiplegia 
(38%). Presentations like headache, dysphasia, 
altered consciousness and vomiting though 
present, were relatively less common. Fig. 2 and 
Table 2 show the distribution of presentation 
among study subjects. 
 
On overall analysis, hypertension was the most 
common risk factor contributing to the 
development of stroke in 70% of patients 
followed by diabetes (48%) and obesity (42%). 

Hypertension was a significant risk factor in 
thrombotic (78.08%) and hemorrhagic stroke 
(86.67%). Embolic stroke was most commonly 
associated with valvular heart disease (91.67%) 
and atrial fibrillation (91.67%). Table 5 shows the 
distribution of risk factors among study subjects. 
 
On analysing the NIHSS score at the time of 
admission, 73% of patients presented with 
moderate stroke and 17% with severe stroke. 
Table 4 and Fig. 3 show the distribution of 
NIHSS score among study subjects. 
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Fig. 2. Distribution of presentation of study subjects 

 
Table shows the analysis of clinical presentation in individual stroke types. 
 
Table 4. Comparison of presentation between ischemic - thrombotic, embolic and hemorrhagic 

stroke 
 

Presentation Ischemic - 
thrombotic(n=73) 

Ischemic - 
embolic(n=12) 

Hemorrhagic(n=15) 

Hemiplegia 21 (28.77%) 10 (83.33%) 7 (46.67%) 
Hemiparesis 52 (71.23%) 2 (16.67%) 8 (53.33%) 
Aphasia/ dysphasia 13 (17.81%) 5 (41.67%) 3 (20%) 
Facial palsy 58 (79.45%) 4 (33.33%) 5 (33.33%) 
Headache 10 (13.70%) 2 (16.67%) 14 (93.33%) 
Vomiting 0 (0%) 0 (0%) 9 (60%) 
Decreased level of 
consciousness 

0 (0%) 9 (75%) 2 (13.33%) 

 
Table 5. Distribution of risk factors among study subjects 

 

Risk Factors Total  Ischemic - 
thrombotic(n=73) 

Ischemic - 
embolic(n=12) 

Hemorrhagic(n=15) P value 

Hypertension 70 (70%) 57 (78.08%) 5 (41.67%) 13 (86.67%) 0.005
†
 

Diabetes 48(48%) 37 (50.68%) 6 (50%) 5 (33.33%) 0.467
†
 

Hyperlipidemia 38(38%) 28 (38.36%) 5 (41.67%) 5 (33.33%) 0.894
*
 

Smoking 22(22%) 11 (15.07%) 6 (50%) 5 (33.33%) 0.012
*
 

Alcohol intake 29(29%) 18 (24.66%) 6 (50%) 5 (33.33%) 0.152
*
 

Obesity 42(42%) 30 (41.10%) 4 (33.33%) 8 (53.33%) 0.553
†
 

Family history  
of stroke or 
TIAs 

17(17%) 12 (16.44%) 2 (16.67%) 3 (20%) 0.91
*
 

Ischemic heart 
disease 

3(3%) 3 (4.11%) 0 (0%) 0 (0%) 1
*
 

No p 
value 

Atrial 
fibrillation 

11(11%) 0 (0%) 11 (91.67%) 0 (0%) <.0001
*
 

H:No p 
value 

Valvular heart 
disease 

14(14%) 3 (4.11%) 11 (91.67%) 0 (0%) <.0001
*
 

Heart failure 5(5%) 5 (6.85%) 0 (0%) 0 (0%) 0.783
*
 

H:No p 
value 

OCP/ HRT use 7(7%) 6 (8.22%) 1 (8.33%) 0 (0%) 0.672
*
 

*
 Fisher's exact test, 

†
 Chi square test 
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Fig. 3. Distribution of NIHSS score of study subjects 
 

Table 6. Distribution of NIHSS score of study subjects 
 

NIHSS score Frequency Percentage 

Minor stroke 10 10.00% 
Moderate stroke 73 73.00% 
Severe stroke 17 17.00% 
Mean ± SD 13.16 ± 9.06 
Median(25th-75th percentile) 11(8-13) 
Range 3-40 

In present study, family history of stroke, TIA was 
present in 18 out of 100 patients (18%). 
 
In majority (78.82%) of the patients, TOAST 
category for ischemic stroke was large artery 
atherosclerosis followed by cardioembolism 
(14.12%). Table 6 shows the distribution of 
TOAST category for ischemic stroke.                       
Table 7 shows the distribution of TOAST 
category for ischemic stroke among the study 
subjects. 

In present study, majority (59%) of patients had 
bad outcome and 41 out of 100 patients (41%) 
had good outcome. Mean value of mRS score of 
study subjects was 2.79 ± 1.15 with median 
(25th-75th percentile) of 3(2-3).  
 
It is shown in Fig. 4. 
 
The outcome of ischemic stroke patients was 
correlated with the TOAST category they 
belonged to and the results are shown in Table 
8. 

 
Table 7. Distribution of TOAST category for ischemic stroke among the study subjects 

 

TOAST category for ischemic stroke Frequency Percentage 

Cardioembolism 12 14.12% 
Large artery atherosclerosis 67 78.82% 
Other determined etiology 5 5.88% 
Small vessel occlusion 1 1.18% 
Total 85 100.00% 

 

10 
10.00% 

73 
73.00% 

17 
17.00% 

Minor stroke Moderate stroke Severe stroke 
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Fig. 4. Distribution of outcome (mRS score) of study subjects 
 

Table 8. Association of outcome (mRS score) with TOAST category for ischemic stroke 
 

Outcome 
(mRS 
score) 

Cardioembolis
m(n=12) 

Large artery 
atherosclerosis(n
=67) 

Other 
determined 
etiology(n=
5) 

Small 
vessel 
occlusio
n(n=1) 

Total P 
value 

Bad 
outcome 

5  
(41.67%) 

45  
(67.16%) 

2  
(40%) 

0  
(0%) 

52  
(61.18%) 

0.091
*
 

Good 
outcome 

7  
(58.33%) 

22  
(32.84%) 

3  
(60%) 

1  
(100%) 

33  
(38.82%) 

Mean ± 
SD 

2.83 ± 1.59 2.81 ± 1.03 2.2 ± 0.84 2 ± 0 2.76 ± 1.11 0.599
‡
 

*
 Fisher's exact test, 

‡
 ANOVA 

4. DISCUSSION 
 
In our study, ischemic stroke (thrombotic type) 
(73%) was the most prevalent type followed by 
hemorrhagic stroke (15%). This indicates that 
patients with ischemic stroke would have had 
significant exposure to modifiable risk factors and 
knowledge regarding controlling the same 
through lifestyle modifications could have 
prevented the current condition. These findings 
coincide with the study done by Temesgen et al 
who also reported that ischemic stroke (65.8%) 
was the most frequently diagnosed type followed 
by hemorrhagic stroke (21.9%) [1]. 
 

The mean age of stroke patients was 57.95years 
in our study. This finding almost correlates with 
the mean age value of 56.25 years reported by 
Nandigam et al. [7]. Dayapoglu et al reported a 
much higher mean age of 64.18 ± 7.91 years in 
his study [8]. Increasing age, being a common 
risk factor for many chronic diseases like cancer, 

cardiovascular diseases and neurodegenerative 
diseases, attributes to increased risk of stroke as 
well. A study done by Roger et al states that the 
incidence of stroke doubles for each decade after 
the age of 55 [9]. This can be explained by the 
increased prevalence other risk factors such as 
diabetes mellitus (type 2), hypertension and 
atherosclerosis with advancing age [1]. 
 

Among our study group of stroke patients, 65% 
were males and 35% were females. Kamal et al 
has also reported a similar observation in his 
study i.e., 76% males and 24% females with 
male to female ratio of 3:1 [10]. Suchgender 
differences can be attributed to lifestyle activities 
like smoking, alcohol consumption and also 
greater prevalence of myocardial infarction and 
arterial disorders among males [11]. 
 

In our study, the common clinical presentation in 
thrombotic stroke was facial palsy (79.4%) and 
hemiparesis (71.2%) whereas hemorrhagic 

59 
59.00% 

41 
41.00% 

Bad outcome Good outcome 
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stroke patients commonly presented with 
headache (93.3%), vomiting (60%) and 
hemiparesis (53.3%). Aphasia was present in 
21% of stroke patients and the values were not 
statistically significant. Fekadu et al had reported 
headache (71.7%), aphasia (60%) and facial 
palsy (58.3%) as the common presentation in 
ischemic stroke and headache (78.6%), aphasia 
(60.7%) and vomiting (57.1%) as the common 
presentation in hemorrhagic stroke in their study 
[12]. 
 

In our study, hypertension was the most common 
risk factor present in 70% of stroke patients. 
Similarly, most of the stroke studies report 
hypertension as the leading risk factor as 
observed by Abdullah et al in 86.6% [13] and  Al-
Hashel et al. in 80.9% of stroke patients [14] in 
their respective studies. In hypertensives, 
vascular remodelling, inflammation, oxidative 
stress and baroreflex dysfunction play major 
roles towards development of stroke. On 
analysing the frequency of hypertension in 
various types of stroke, it was present in 72.94% 
of ischemic stroke patients and 86.67% of 
hemorrhagic stroke patients in our study. 
Comparing this with the observations made by 
Tirschwell et al., hypertension was present in 
94.5% of ischemic stroke patients and 98% of 
hemorrhagic stroke patients in their study [15]. 
Such rising trends could be due to lack of 
awareness among patients, lack of active 
screening programs, non-compliance to drug 
therapy and poor follow-up by patients. The 
SimCard study done by Tian M et al; proves the 
importance of such awareness and intervention 
programmes. Participants of the SimCard study 
were managed by community health workers 
through an Android-powered app on a monthly 
basis focusing on use of 2 medications (blood 
pressure–lowering agents and aspirin) and 2 
lifestyle modifications (smoking cessation and 
salt reduction). The results indicated that the 
simplified cardiovascular management program 
improved the quality of primary care and clinical 
outcomes in the intervention group [16]. Collins 
et al. had reported in his study that a 5-6mmHg 
reduction in the blood pressure lowered the 
relative risk of stroke by 42% [17]. Hypertension 
is the most powerful modifiable factor and the 
second most powerful risk factor, after age, for 
stroke, regardless of geographic location and 
ethnicity [18].  
 
In our study, 48% of stroke patients were 
diabetic. This finding almost correlates with the 
study done by Habibi-Koolaee et al which reports 

36% of diabetics among stroke patients [19] 
whereas Abullah et al reported a much higher 
frequency of diabetes (62.2%) among stroke 
patients [13]. Onanalysing the same in individual 
stroke types, the prevalence of diabetes was 
higher in ischemic stroke (50.6%) compared to 
hemorrhagic stroke (33.3%). Lau et al reported a 
similar higher prevalence in ischemic stroke 
(33%) compared to hemorrhagic stroke (26%) 
[20]. Diabetes leads to stroke by causing 
vascular endothelial dysfunction, increased            
early-age arterial stiffness, systemic inflammation 
and capillary basal membrane thickening             
[21]. 
 

Cigarette smoking is a well-known risk factor for 
stroke which has a dose-response relationship 
between number of cigarettes smoked and the 
risk of developing stroke.  Smoking was present 
in 22% of stroke patients in our study. This is 
much higher compared to the study done by 
Gedefa B et al which states smoking as a risk 
factor in only 8% of stroke patients [22]. 
 
In our study 17% of stroke patients had family 
history of stroke/ TIAs. This is much higher than 
the value (4.4%) observed by Alemayehu et al. 
[23]. Atrial fibrillation is a disorder of heart rhythm 
that affects 33 million people worldwide [24]. 
Incident stroke related to atrial fibrillation (AF) 
has nearly tripled in the past three decades 
signifying that AF is a major contributor to 
embolic stroke [25]. In our study, AF contributed 
to the development of embolic stroke in 91.6% of 
patients. In our study, AF was present 11% of 
stroke patients. This value almost correlates with 
the study done by Gedefa B et al., in which the 
incidence of AF was 14.7% [22].  
  
On analysing the TOAST category, a major 
proportion of ischemic strokes was attributed to 
large artery atherosclerosis (78.82%) in our 
study. Whereas in the ARCOS – IV (Auckland 
Regional Community Stroke Study) study done 
by Krishnamurthi RV et al, almost all categories 
had a fair share of cases with maximum being 
undetermined etiology (31%) followed by 
cardioembolism (29%) [26]. This trend could be 
attributed to the cultural, ethnic and racial 
differences in the population as well as the 
accessibility to health care services and 
advancements in the medical field in their 
country. 
 
On analysing the outcome of stroke patients 
using mRS score, 41% of patients had good 
outcome whereas 59% of patients had bad 
outcome in our study. In a study done by 

https://pubmed.ncbi.nlm.nih.gov/?term=Al-Hashel+JY&cauthor_id=27321967
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Hashel+JY&cauthor_id=27321967
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Qawasmeh et al, frequency of good and bad 
outcomes was equal in distribution [27]. The 
outcome among patients recovering from stroke 
can be variable. This can be explained by the 
fact that the outcome is influenced by various 
factors like age, presence of comorbidities, type 
of stroke, time of admission to hospital after 
stroke onset, severity of stroke and Glasgow 
coma scale (GCS) at the time of admission, 
whether appropriate treatment was instituted, 
patients’ response to treatment and compliance 
to drugs and physiotherapy post-treatment. The 
limitation of this study was that the study 
population comprised of stroke patients living in 
southern India. Therefore, generalization of these 
findings to individuals living in other geographic 
regions is limited. 
 

5. CONCLUSION 
 
Many of the risk factors for stroke are modifiable 
and preventive measures include awareness 
among patients as well as general population, 
lifestyle changes, compliance to medications and 
regular follow up. National programmes on stroke 
prevention like irb have been developed to 
initiate and coordinate public awareness 
campaigns and develop more guidelines to 
reduce the incidence, morbidity and mortality of 
stroke in India. Thus, a multidimensional 
approach involving the patient community, 
general population, medical fraternity and 
government authorities is essential to curtail this 
modern epidemic. However, primordial 
prevention which aims at preventing the 
emergence of risk factors in a population by 
individual and mass education seems to be the 
most effective strategy. But owing to the vast 
population in our country and that a significant 
fraction of it is residing in rural areas, this is 
difficult to achieve. Hence, primary prevention 
which involves intervention in the pre-
pathogenesis phase before the disease onset, by 
identifying the risk factors and employing specific 
protective measures is the most effective 
prevention strategy.  
 

CONSENT  
 
As per international standard or university 
standard, patient’s written consent has been 
collected and preserved by the author(s). 
 

ETHICAL APPROVAL 
 
Ethical approval for the study was granted by the 
Institutional Review Board (IRB). 

 

ACKNOWLEDGEMENT 
 
I would like to thank the Department of General 
Medicine of Saveetha Medical College and 
Hospital for their constant support and guidance. 
I would like to thank all others who were involved 
either directly or indirectly in the study and also 
all the patients who participated in the study. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 

REFERENCES 
 
1. Temesgen TG, Teshome B, Njogu P. 

Treatment outcomes and associated 
factors among hospitalized stroke patients 
at Shashemene Referral Hospital, 
Ethiopia. Stroke research and treatment. 
2018;2018. 

2. Alrabghi L, Alnemari R, Aloteebi R, 
Alshammari H, Ayyad M, Al Ibrahim M, 
Alotayfi M, Bugshan T, Alfaifi A, Aljuwayd 
H. Stroke types and management. 
International Journal of Community 
Medicine and Public Health. 
2018;5(9):3715. 

3. Chugh C. Acute ischemic stroke: 
management approach. Indian journal of 
critical care medicine: peer-reviewed, 
official publication of Indian Society of 
Critical Care Medicine. 2019;23(Suppl 
2):S140. 

4. World Health Organization, Global Health 
Estimates, World Health Organization, 
Geneva; 2012. 
Available:http://www.who.int/healthinfo/glo
bal burden disease/en/ 

5. Mendis S. Stroke disability and 
rehabilitation of stroke: World Health 
Organization perspective. International 
Journal of Stroke. 2013;8(1):3-4. 

6. Yu JG, Zhou RR, Cai GJ. From 
hypertension to stroke: Mechanisms and 
potential prevention strategies. CNS 
Neuroscience & Therapeutics. 
2011;17(5):577-84. 

7. Nandigam K, Narayan SK, Elangovan S, 
Dutta TK, Sethuraman KR, Das AK. 
Feasibility of acute thrombolytic therapy for 
stroke. Neurology India. 2003;51(4):470. 

8. Dayapoglu N, Tan M. Quality of life in 
stroke patients. Neurology India. 
2010;58(5):697. 

http://www.who.int/healthinfo/global%20burden%20disease/en/
http://www.who.int/healthinfo/global%20burden%20disease/en/


 
 
 
 

Thrinetrapriya and Jagadeesan; JPRI, 33(48B): 146-157, 2021; Article no.JPRI.74891 
 
 

 
157 

 

9. Writing Group Members, Roger VL, Go 
AS, Lloyd-Jones DM, Benjamin EJ, Berry 
JD, Borden WB, Bravata DM, Dai S, Ford 
ES, Fox CS. Heart disease and stroke 
statistics—2012 update: a report from the 
American Heart Association. Circulation. 
2012;125(1):e2-20. 

10. Kamal A, Aslam S, Khattak S. Frequency 
of risk factors in stroke patients admitted to 
DHQ teaching hospital, DI Khan. Gomal 
journal of medical sciences. 2010;8(2). 

11. Girijala RL, Sohrabji F, Bush RL. Sex 
differences in stroke: Review of current 
knowledge and evidence. Vascular 
Medicine. 2017;22(2):135-45. 

12. Fekadu G, Chelkeba L, Kebede A. Risk 
factors, clinical presentations and 
predictors of stroke among adult patients 
admitted to stroke unit of Jimma university 
medical center, south west Ethiopia: 
prospective observational study. BMC 
Neurology. 2019;19(1):1-1. 

13. Al-Shenqiti AM. Types And Risk Factors Of 
First Time Stroke: A Saudi Hospital-Based 
Study. 

14. Al-Hashel JY, Al-Sabah AA, Ahmed SF, Al-
Enezi M, Al-Tawheid N, Al Mesailekh Z, et 
al. Risk factors, subtypes, and outcome of 
ischemic stroke in Kuwait: A National 
Study. Journal of Stroke and 
Cerebrovascular Diseases. 
2016;25(9):2145-52. 

15. Tirschwell DL, Ton TG, Ly KA, Van Ngo Q, 
Vo TT, Pham CH, Longstreth WT, 
Fitzpatrick AL. A prospective cohort study 
of stroke characteristics, care, and 
mortality in a hospital stroke registry in 
Vietnam. BMC neurology. 2012;12(1):1-1. 

16.  Tian M, Ajay VS, Dunzhu D, Hameed SS, 
Li X, Liu Z, et al. A cluster-randomized, 
controlled trial of a simplified multifaceted 
management program for individuals at 
high cardiovascular risk (SimCard trial) in 
rural Tibet, China, and Haryana, India. 
Circulation. 2015;132(9):815-24. 

17.  Collins R, Peto R, MacMahon S, Godwin 
J, Qizilbash N, Hebert P, Eberlein KA, 
Taylor JO, Hennekens CH, Fiebach NH. 
Blood pressure, stroke, and coronary heart 
disease: part 2, short-term reductions in 
blood pressure: Overview of randomised 
drug trials in their epidemiological context. 
The Lancet. 1990;335(8693):827-38. 

18. Prospective Studies Collaboration. Age-
specific relevance of usual blood pressure 
to vascular mortality: A meta-analysis of 
individual data for one million adults in 61 

prospective studies. The Lancet. 
2002;360(9349):1903-13. 

19. Habibi-Koolaee M, Shahmoradi L, 
NiakanKalhori SR, Ghannadan H, Younesi 
E. Prevalence of stroke risk factors and 
their distribution based on stroke subtypes 
in Gorgan: A retrospective hospital-based 
study—2015-2016. Neurology Research 
International. 2018;2018. 

20. Lau LH, Lew J, Borschmann K, Thijs V, 
Ekinci EI. Prevalence of diabetes and its 
effects on stroke outcomes: A 

meta‐analysis and literature review. 

Journal of Diabetes Investigation. 2019; 
10(3):780-92. 

21. Chen R, Ovbiagele B, Feng W. Diabetes 
and stroke: epidemiology, 
pathophysiology, pharmaceuticals and 
outcomes. The American Journal of the 
Medical Sciences. 2016;351(4):380-6. 

22. Gedefa B, Menna T, Berhe T, Abera H. 
Assessment of risk factors and treatment 
outcome of stroke admissions at St. Paul's 
teaching hospital, addis ababa, Ethiopia. 
Journal of Neurology & Neurophysiology. 
2017;8(3):1-6. 

23.  Alemayehu CM, Birhanesilasie SK. 
Assessment of stoke patients: occurrence 
of unusually high number of haemorrhagic 
stroke cases in TikurAnbessa Specialized 
Hospital, Addis Ababa, Ethiopia. Clin Med 
Res. 2013;2(5):94-100. 

24. Chugh SS, Havmoeller R, Narayanan K, 
Singh D, Rienstra M, Benjamin EJ, Gillum 
RF, Kim YH, McAnulty Jr JH, Zheng ZJ, 
Forouzanfar MH. Worldwide epidemiology 
of atrial fibrillation: a Global Burden of 
Disease 2010 Study. Circulation. 2014; 
129(8):837-47. 

25. Yiin GS, Howard DP, Paul NL, Li L, 
Luengo-Fernandez R, Bull LM, Welch SJ, 
Gutnikov SA, Mehta Z, Rothwell PM. Age-
specific incidence, outcome, cost, and 
projected future burden of atrial fibrillation–
related embolic vascular events: a 
population-based study. Circulation. 
2014;130(15):1236-44. 

26. Krishnamurthi RV, Barker-Collo S, Parag 
V, Parmar P, Witt E, Jones A, Mahon S, 
Anderson CS, Barber PA, Feigin VL. 
Stroke incidence by major pathological 
type and ischemic subtypes in the 
Auckland regional community stroke 
studies: changes between 2002 and 2011. 
Stroke. 2018;49(1):3-10. 

27. Qawasmeh MA, Aldabbour B, Momani A, 
Obiedat D, Alhayek K, Kofahi R, Yassin A, 



 
 
 
 

Thrinetrapriya and Jagadeesan; JPRI, 33(48B): 146-157, 2021; Article no.JPRI.74891 
 
 

 
158 

 

El-Salem K. Epidemiology, Risk Factors, 
and Predictors of Disability in a Cohort of 
Jordanian Patients with the First Ischemic 

Stroke. Stroke Research and Treatment. 
2020;2020. 

 
 

© 2021 Thrinetrapriya and Jagadeesan; This is an Open Access article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original work is properly cited.  
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle4.com/review-history/74891 

http://creativecommons.org/licenses/by/2.0

	/Journal of Pharmaceutical Research International
	33(48B): 146-157, 2021; Article no.JPRI.74891

	Prevalence, Clinical Profile and Outcome of Patients Presenting with Stroke
	ABSTRACT
	ABBREVIATIONS
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. RESULTS
	4. DISCUSSION
	5. CONCLUSION
	CONSENT
	ETHICAL APPROVAL
	ACKNOWLEDGEMENT
	COMPETING INTERESTS
	REFERENCES


