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ABSTRACT 

World Health Organization(WHO) defines Stroke as a condition characterised by rapidly developing 

symptoms and signs of a focal brain lesion, with symptoms lasting for >24 hours or leading to death 

due to vascular etiology. Stroke is India’s fourth leading cause of death and fifth leading cause of 

disability. In the present study we aim to study the clinical presentation and outcome of patients 

admitted with stroke in our hospital. A prospective hospital-based study of 100 consecutive stroke 

cases admitted to Government General Hospital, Srikakulam during the study period was conducted. 

The clinical profile and outcome of the patients were assessed. Among the hundred patients in the 

present study, 60% were males and 40% were females and about one third of the patients (32%) aged 

above 60 years. Hypertension (61%), Dyslipidemia (34%) and Diabetes mellitus (32%)were the 

commonly encountered comorbidities. Motor weakness in the form of hemiplegia/hemiparesis (74%) 

and impaired consciousness (56%) were most frequent presenting symptoms of  stroke patients. The 

mortality rate in the present study was 36%. Older age, male gender,  low GCS score at presentation, 

haemorrhagic stroke with intra ventricular extension of bleed and mass effect with midline shift were 

associated with the poor outcome of stroke. (p < 0.05). Ischemic stroke (76%) is the most common 

type of stroke in the present study.  About one third of the patients (36%) succumbed to death. It is 

crucial to manage risk factors and comorbidities adequately to prevent occurrence of stroke. 

Keywords: Stroke, Ischemic stroke, Haemorrhagic stroke, hemiplegia, stroke mortality, 

complications of stroke 

Introduction  

Stroke is defined by the World Health Organization(WHO) as a condition characterised by rapidly 

developing symptoms and signs of a focal brain lesion, with symptoms lasting for greater than 24 

hours or leading to death, with no apparent etiology except that of vascular origin.  Transient 

ischaemic attacks (TIAs), where symptoms last less than 24 hours, may be a precursor of a stroke.
1 

Stroke is a significant global health problem and a major cause of mortality and morbidity.  It   is the 

second most common cause of death worldwide, preceded only by ischemic heart disease, and the 
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third most common cause of disability.
2
 Seventy percent of strokes occur in low-middle income 

countries, and the subsequent disease burden is greater than that of high-income countries. Life 

expectancy in India has recently increased to over 60 years of age leading to an increase in age-

related, non-communicable diseases including stroke, making stroke India’s fourth leading cause of 

death and fifth leading cause of disability.
3 

In 2016, the Global Burden of Disease project estimated 

the number of incident cases of stroke in India to be 1,175,778.
4 

Another systematic review and 

meta-analysis on burden of stroke in India by Khurana et al revealed that the prevalence rate of 

stroke for total population, varied from 44.54 to 150/100000. The prevalence rate was 45 to 

487/100000 for the urban population and 55 to 388.4/100000 for rural population. The estimated 

incidence rate varied from 33 to 123/100000 (urban population) and to  123.57/100000 (rural 

population) it was estimated. The 30 days case fatality rate of stroke varied from 41.08% to 42.06% 

in urban population and 18% to 46.3%.in the rural population. All these data indicate a high stroke 

burden in India. 
5
 

Stroke encompasses two major categories:  Ischaemic stroke and  Haemorrhagic stroke . It is 

difficult to distinguish between the two without more detailed investigation.  Ischaemic stroke is the 

most common form. Of all strokes, 87% are ischemic, 10% are intracerebral haemorrhage, and 3% 

are subarachnoid haemorrhage strokes
6
. Stroke is also a leading cause of functional impairments, 

with 20% of survivors requiring institutional care after 3 months and 15% - 30% being permanently 

disabled.
7
 Stroke is a life-changing event affecting not just the person but also their entire family or 

caregivers owing to the disability it causes. The Indian Global Burden of Disease Study 1990-2019,  

estimated that among all the disease the largest contributor to disability adjusted life years (DALYs) 

was stroke. Also Stroke serves as a chief contributor to mortality caused by neurological disorders.
8
 

An absolute increase in stroke deaths by 36.7% [95% UI, 26.3–48.5] among younger adults was 

observed in developing countries, compared to declining trends in developed countries.
9 

Stroke in 

this age group tends to carry manifold social, physical, emotional, vocational, and economic 

connotations.
10

 In India, nearly 20% of the patients with first ever strokes admitted to hospital are 

under the age of 40 years, and this frequently has a distressing impact on the future health, finances, 

and wellbeing of individuals and their families.
5 

One-month case fatality rate following stroke varied 

from 18% to 42%  in India
5
 , which is higher than that observed in developed nations and was twice 

as high in men than women  in comparison to higher premature case fatality rates in women, 

globally.
 

Most of the epidemiological data in India is only from the four cities of Mumbai, 

Trivandrum, Ludhiana, Kolkata. Hence there is a paucity of epidemiological data in the state of 

Andhra Pradesh especially in the region of North coastal Andhra regarding the prevalence, clinical 

presentation, and outcome of  the stroke. Hence, we aimed to determine the clinical profile and 

outcome of stroke patients attending a tertiary care teaching hospital in North coastal Andhra with 

the objectives to determine the demographic characteristics and clinical presentation of stroke 

patients and to evaluate the various risk factors and outcomes associated with stroke. 
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Materials and methods  

We conducted a prospective hospital-based study of 100 consecutive stroke cases admitted to 

Government General Hospital (GGH) Srikakulam during the study period. All cases admitted with 

stroke were diagnosed by history and clinical examination and were then confirmed by investigation 

including CT scan. All patients with focal (or at times global) neurological impairment of sudden 

onset, lasting more than 24 hours (or leading to death), and of presumed vascular origin were 

included in the study. Patients with Transient ischemic attack , Subdural haemorrhage , Epidural 

haemorrhage, head trauma, coma secondary to shock and hypertensive encephalopathy were 

excluded from the study. 

Data collection   

After admission, a detailed history regarding the temporal profile of the stroke and risk factors like 

hypertension, diabetes mellitus, smoking, alcohol, heart diseases, and previous stroke history were 

elicited and noted. Detailed neurological examination and cardiovascular examination was carried 

out in all patients. Computerised Tomography scan, 2D Echocardiography, Carotid colour Doppler 

study and ultrasound scan of abdomen were done in all cases.  All basic biochemical parameters like 

lipid profile, blood sugar, blood urea, serum creatinine and electrolytes, and hemogram were done. 

Patients were then followed up to the time of discharge or death as the case may be. The data 

collected was organized into a Microsoft excel sheet and Statistical Package for Social Sciences 

(SPSS) software version – 26 was utilized for statistical analyses. Descriptive analyses were 

performed including frequencies (N), percentages (%), Mean, and Standard deviation (SD). Suitable 

statistical tests, such as the chi-square test and Pearson correlation test were applied to find the 

association between different variables. The level of significance was adopted at p-value < 0.05 for 

all statistical analyses.  

Results 

A Total of 100 stroke patients were studied. The demographic characteristics of the study population 

are given in the Table1. About 60 % (n=60) of the total participants were males and 40% (n=40)were 

females. Out of which 76 %(n=76) patients had ischaemic stroke and 24% (n=24) patients had 

haemorrhagic stroke. The highest occurrence of stroke was noted in the age group  more than 60 

years (32%).  Of the total cases, about 14% (n=14) were stroke in young (Age <40years) with 

majority of them being ischemic strokes (10/14).  

Table 1. Demographic characteristics of the patients in the present study 

Variable Frequency Percentage 

Gender   

Male  60 60% 

Female  40 40% 

Age group   

18-40years 14 14% 
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41-50 year 26 26% 

51-60 28 28% 

>60years 32 32% 

Stroke type 

Ischemic  76 76% 

Haemorrhagic 24 24% 

Recurrent  15 15% 

Risk factors for stroke 

Hypertension 61 61% 

Diabetes mellitus 32 32% 

Dyslipidaemia 34 34% 

Smoking 42 42% 

Alcohol 57 57% 

Ischemic heart disease 9 9% 

Past h/o Cerebrovascular 

accident  

15 15% 

 

Hypertension(61%), alcoholism (57%)  and smoking (42%)were the most common risk factors for 

stroke in the present study. They were followed by Dyslipidemia(34%) and Diabetes Mellitus(32%)  

It is interesting to note that about half of the patients in the present were habituated to smoking and 

alcoholism.  

Clinical presentation of the stroke : About two thirds of the patients (64%) presented to the 

hospital after 24 hours of the onset of symptoms. The clinical characteristics of the patients are given 

in the Table 2. As per the table 2, motor weakness in the form of hemiplegia/hemiparesis  (74%) and 

impaired consciousness (56%)were most frequent presenting symptoms of the patients.   

Table 2. Clinical characters of stroke in the present study  

Clinical features  Ischemic (76%) Haemorrhagic(24

%) 

Total  

Hemiplegia/Hemiparesi

s 

60(79%) 14(58.4%) 74(74%) 

Headache 22(29%) 8 (33%) 30(30%) 

Vomiting 26(34.2%) 16(67%) 42(42%) 

Impaired consciousness 36(47.3%) 20(84%) 56(56%) 

Aphasia 23(30%) 3 (12.5%) 25(25%) 

Vertigo 7  (9.3%) 2 (8.3%) 9 (9%) 

GCS <  8 14(18.4%) 14(58.3%) 28(28%) 

Atrial fibrillation  10(13.15%) - 10% 

Complications  

Aspiration pneumonia     28% 

UTI    42% 
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Pressure sore     29% 

Mortality  20 (26%) 16(66%) 36% 

GCS – Glasgow coma scale, UTI- Urinary tract infection  

Impaired consciousness (84% vs 47.3%)  with low GCS (<8) (58.3% vs 18.4%) and vomiting (67% 

vs 34.2%) were more frequent in Haemorrhagic stroke than in Ischemic strokes.  Urinary tract 

infection (UTI) (42%) was the most common complications in the present study population. High 

mortality was noted  in haemorrhagic stroke (66% of the cases). 

Radiological features of stroke:  The Radiological characteristics of stroke among the study 

population is shown in the table 3. Most of the ischemic stroke patients had cortical or lobar infarcts 

(51.3%). Internal capsule was the next most frequent site of thrombus in Ischemic stroke patients.  

Lobar(33%) and capsuloganglionic areas(29%) were the most common site of intracerebral bleeding 

in the present study population. Out of the 100 patients in the study population,  in 34(44.7%) of the 

total 76 ischaemic stroke patients and 4(16.7%) of the total 24 haemorrhagic patients showed carotid 

artery narrowing on the ultrasonography. In About 89.5% patients with carotid artery narrowing, 

stroke was observed to be consistent with the side of the narrowing. Electrocardiogram showed 

Atrial fibrillation in 10%(n=10)of the study population. Two-Dimensional Echocardiogram revealed 

that about  4%(n=4) patients had Mitral stenosis, 10% (n=10)patients were reported to have Aortic 

stenosis, 12%(n=12) patients had Mitral regurgitation and 20%(n=20) patients had Left ventricular 

dysfunction. About two thirds (68%, n=68) of the total patients had serum cholesterol above 200 

mg/dl predominantly in ischemic stroke(n=52, 76.5%). Out of the 100 patients, 34 patients had 

serum High Density Lipoproteins Cholesterol (HDL-C) < 40 (24 were ischaemic strokes and 10 were 

haemorrhagic strokes). About 48 of the 100 patients had serum Low density lipoprotein (LDL) above 

100 mg/dl.  

Table 3 Radiological (Computerised tomography -CT)  features of the study population.  

 

  

 

 

 

 

 

 

 

 

 

As per the table 4, male patients with stroke were one and half times more likely to succumb to death 

than female patients with stroke(p<0.0001) Similarly, patients with haemorrhagic stroke were five 

times more prone for death compared to ischemic stroke. This association was statistically 

significant.(p=0.0007). Clinical features such as a GCS of less than  8  at admission (OR=80.6, 

p<0.0001), Haemorrhagic stroke with Intraventricular extension OR= 6.2, p=0.0311), with Midline 

shift (OR= 12, p=0.001) showed a statistically significant positive association with poor outcome in 

the form of death. Complications such as Aspiration pneumonia was statistically significant positive  

association with death among the stroke patients in the present study( OR=5.4, p=0.0004). 

Site of infarct/bleed Ischemic Haemorrhagic Overall 

Cortical/lobar 39(51.30%) 8(33%) 47% 

Basal ganglia 4(5.25%) 7(29%) 

25% Internal capsule 14(18.40%) 

Insula 2(2.70%) - 2% 

Thalamic 6(7.90%) 4(16.80%) 10% 

Cerebellar 5(6.60%) 1(4.20%) 6% 

Pons 2(2.70%) 2(8.40%) 4% 

Centrum semi ovale 4(5.25%) - 4% 

Others - 2 (8.40%) 2% 
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Table 4. Odds ratio of various variables of the study population with respect to the outcome. 

Variable  
Expired 

(n=36) 

Survived 

(n=64) 

Odds 

ratio 
95%CI 

z 

statistic 
p 

Gender   

Male  24 36 
1.56 13.7919 to 331.3361 5.196 < 0.0001* 

Female 12 28 

Clinical features   

Hemorrhagic stroke 16 8 
5.6 2.0799 to 15.0776 3.409 0.0007* 

Ischemic stroke 20 56 

GCS<8 26 2 
80.6 16.5060 to 393.5749 5.425 < 0.0001* 

GCS>8 10 62 

High Blood pressure  26 42 
1.36 0.5574 to 3.3274 0.678 0.4979 

Without High blood pressure 10 22 

With IV extension of bleed  6 2 
6.2 1.1805 to 32.5634 2.156 0.0311* 

Without IV extension of bleed  30 62 

With Midline shift 16 4 
12 3.5895 to 40.1172 4.035 0.0001* 

Without midline shift 20 60 

With Aspiration pneumonia  18 10 
5.4 2.1110 to 13.8132 3.519 0.0004 

Without Aspiration pneumonia  18 54 

*p<0.05- statistically significant. GCS – Glasgow coma scale, IV – intraventricular  

 

Discussion 

When considered separately from other cardiovascular diseases, stroke ranks No. 5 among all causes 

of death, behind diseases of the heart and cancer
11

. Age is one of the powerful predictors of all types 

of strokes. In the present study, mortality was high (32%, n=32) in the elderly population with age 

above 60 years. These findings were comparable with other studies such as Yemeni study
12 

and 

Mohan et al study from Bahrain
13

. Jones SP et al
3
, in the systematic review of Stroke in India noted 

that, the mean age of those presented with stroke in India was 62.2 years. In the present study about 

76%(n=76) of the patients had ischaemic stroke and 24% (n=24) of the patients had haemorrhagic 

stroke. Sridharan et al
14

 had similar higher incidence of Ischaemic strokes compared to haemorrhagic 

strokes, whereas Das et al 
15

reported higher incidences of intracerebral bleed.  In a study done by 

Pandian et al 
16

in Trivandrum,  ischemic stroke accounted for 84% whereas intracerebral 

haemorrhage was noted in 11% of the cases. The overall sex disaggregated incidence rates were only 

slightly higher for males than females in patients with stroke in India
3
 .Incidence of strokes in young 

was about 14% in the present study. Similar incidences were reported in Lausanne et al
17

, Nagaraja 

et al 
18

and S.Kaul et al.
19,20

Worldwide, the incidence of stroke in young is continuing to rise with 

around 2 million individuals  in the age group  of 18‑ 50 years experiencing stroke
21

. A delay of 

24hrs was noted in the presentation to the hospital in the present study in about two thirds of the 

patients.  

Different risk factors were recorded and analysed for their association with haemorrhagic and 

ischemic stroke. As already mentioned, elderly people are the most vulnerable group for developing 

stroke. Among the modifiable factors, Hypertension was the commonest risk factor seen in 61% of 
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the patients. Hypertension emerges as the most important and common risk factor in both 

haemorrhagic  and ischemic stroke. This result correlates with that of Siddique et al study
22

. Whereas 

Ong et al and Sallam et al studies reported association of hypertension more with haemorrhagic 

stroke. Next to hypertension, the most frequent risk factor observed was usage of alcohol and 

tobacco. Similar findings were seen in Das et al
15

and Sallam et al
12

. Woon et al
23 

reported that 

alcohol usage in excessive amounts is a major risk factor for stroke. Dyslipidaemia was also found to 

be a significant risk factor for stroke in the present study.   Diabetes mellitus has long been 

recognized as a risk factor for vascular disease as well. In the present study, about 32% of the stroke 

patients had diabetes mellitus. Similar findings were observed in Sridharan et al 
14

and Sallam et al
12

 

studies. Singla M et al 
21 

in their study of stroke in  young found out that risk factors for stroke were 

hypertension (72%) followed by diabetes (23%), dyslipidemia (15%), and drug addiction (9%). 

Thirteen patients of cerebral infarction and two cases of cerebral haemorrhage had previous history 

of stroke. Previous history of stroke was more frequently noted in ischemic strokes. Transient 

ischemic attack (TIA) is a major risk factor for disabling stroke, implying a 13-fold increased risk of 

stroke in the next l year as reported by Saxena et al
24

. Out of the 15 patients who suffered a stroke in 

the past, only 5 of them were adherent to the prescribed treatment. Rest of the patients were non-

compliant to treatment. Among the 70% of the patients who had history of either hypertension or 

diabetes, only 34% were using treatment regularly. Non-compliance to treatment is one of the major 

risk factors for stroke. In the present study group, 44% of the patients presented with clear conscious 

sensorium. About 24% of the patients were unconscious and 32% in impaired sensorium at 

presentation. Out of 100 cases, 74 patients presented with complaints of hemiplegia. This result 

correlates with Siddique et al study
22

 and Framingham study
25

 where hemiplegia was  found to be the 

commonest presentation. Next to focal signs the other common symptoms were dysphagia, loss of 

control over bowel and bladder, headache, vomiting, convulsions, speech disorders etc. Most of the 

presenting complaints were comparable to Siddique et al
22

 from Chittagong. It is apparent from this 

study that headache and vomiting has got greater association with haemorrhagic stroke.  

The commonest clinical sign in our study was weakness of the limbs. Hemiparesis was seen 

in more than 70% of the patients with cortical, thalamic, and basal ganglia lesions , while pontine 

lesions presented with quadriparesis. Second commonest clinical finding observed was seventh 

cranial nerve abnormality(36%). Various speech syndromes were seen in 30% of the patients. 

Abnormal eye signs were present in all the pontine strokes. A hemi sensory syndrome was seen in 

14% of strokes. Most of them were thalamic strokes. As expected, patients with cerebellar strokes 

had abnormal neurological signs pointing to cerebellar dysfunction.  Among the 28 patients whose 

GCS was 8 and below, 14(50%) were ischaemic strokes and 14(50%) were haemorrhagic strokes. 

Present study reported that 58.3% of haemorrhagic strokes had GCS below 8. These findings were 

very similar to Siddique et al study
22

 from Chittagong.  

The CT scan is the most important diagnostic tool for the diagnosis of stroke. As newer 

treatments such as thrombolytic therapy and surgical decompression for Intracerebral bleeds are 

being offered nowadays, role of CT scan is growing much bigger in the management of an acute 

stroke. The often-subtle unenhanced CT signs of early ischemia are parenchymal hypoattenuation 

with loss of gray matter-white matter differentiation owing to cytotoxic oedema ( “insular ribbon” 

sign), sulcal effacement, due to oedema; and  hyper attenuated vessels owing to intraluminal 

thrombus e.g., hyperdense MCA (Middle cerebral artery) sign. Gonzalez et al
26

 came up with the 

revelation that in blinded review the sensitivity of unenhanced CT far exceeds that of conventional 
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T2-weighted and proton density-weighted Magnetic resonance imaging. In about half of the stroke 

patients (47%) in the present study , the CT scan revealed  occurrence of the infarct/ bleed 

predominantly in the cortical lobes followed by capsuloganglionic area (25%) and thalamus (10%) 

(table 3). Most of the ischaemic strokes (51.3%) involved cortical areas. Following the cortex, areas 

involved were internal capsule, thalamus, basal ganglia. These findings were comparable to the study 

findings of Siddique et al.
22

 In the present study, most of the haemorrhagic strokes (33%) involved 

cortical areas. Following the cortex, areas involved were basal ganglia, thalamus. These findings 

were consistent with the study done by Siddique et al
22

.  Whereas Thacker et al
27

 and Kase et 

al
28

reported that most of the haemorrhages involved basal ganglia. About 32 patients in the present 

study showed mass effect on the CT scan. Lateral shift of the midline structures was seen in 20 

patients. About 10% of the patients had atrial fibrillation These results were comparable with 

Sridharan et al 
14

who reported 8%. Most common complication observed in our study was urinary 

tract infection (42%) followed by pressure sores (29%) and Aspiration pneumonia(28%). Langhorne 

et al
29

 reported aspiration pneumonia as more common complication in stroke patients.  

Regarding the outcome in present study, the mortality rate was 36%. It is higher  when 

compared to similar studies done by Sallam et al 
12

and Bath et al
30

 . Haemorrhagic strokes had higher 

mortality than that of ischemic stroke (66% vs 26%); like many previous studies. About 24 (40%) of 

60 males and 12 (30%) of 40 females patients succumbed to death in our study. Males had one and 

half times more odds of having a poor outcome due to stroke than females. About 28 (28%)patients 

scored less than 8 on GCS and 26 (92%) of them expired and only 2 survived. The level of  

consciousness at admission is undoubtedly the most important factor determining the outcome. Three 

out of four patients with intra ventricular extension succumbed to death. Haemorrhagic strokes with 

intra ventricular extension, Mass effect and midline shift had significant associations with mortality. 

Mortality rates were very high and significant in patients whose course of illness was complicated by 

infections such as Urinary tract infections and Aspiration pneumonia. 

Conclusion: Ischemic stroke (76%) was the most common type of stroke observed in the present 

study occurring frequently in elder population (>60 years) with a male preponderance. Hypertension 

was most common risk factor, followed by smoking and alcohol usage. Older age, male gender,  low 

GCS score at presentation, haemorrhagic stroke with intra ventricular extension of bleed and mass 

effect with midline shift were strongly associated with the poor outcome of stroke. Non-compliance 

to treatment of hypertension and diabetes is one of the major risk factors for stroke. Hence it is 

crucial to manage risk factors and comorbidities adequately to prevent occurrence of stroke. 
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