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Abstract 

Background: Cerebro-vascular Stroke is one of the leading causes of mortality and morbidity worldwide
 
with 

developing countries accounting for 85% of global deaths from stroke. However, public knowledge and 

awareness of cerebro-vascular stroke is deficient in developing countries. 

Aim of the study: To evaluate the prevalence of risk factors & public knowledge of cerebro-vascular stroke 

among people living in India. 

Methods: An extensive anonymous survey of a large sample of 718 people was conducted, among which 

51.9% were males and 48.1% were females. The survey tool was a 17-item questionnaire, designed to evaluate 

the prevalence of risk factors & public knowledge of cerebro-vascular stroke. 

Results: A vast majority of the population (60%) did not recognize the brain as the organ affected by stroke. 

Only <2% could identify all the 5 warning symptoms of stroke correctly. Hypertension, tobacco and alcohol 

consumption were statistically significant prevalent risk factors of stroke among the surveyed population. 

77.43% respondents were aware that stroke can be prevented whereas 22.57% felt that it was not preventable. 

Only, a minority of 14% felt confident about their knowledge about stroke whereas a vast majority desired more 

information. 

Conclusion: We concluded that public awareness regarding stroke in India is bare minimum. Our study also 

revealed increased prevalence of stroke risk factors, & lack of regular exercise habit patterns in the general 

population. A comprehensive multidisciplinary strategy is strongly advocated to improve public awareness 

about stroke. 

 

Keywords: Cerebro-vascular stroke, Public knowledge, Risk factors, Warning symptoms 
 

Introduction 

Cerebro-vascular Stroke is one of the leading causes 

of mortality and morbidity  

worldwide
 [1-6]

 with developing countries accounting 

for 85% of global deaths  

from stroke. 
[3-5]

The WHO estimates that by the year 

2030, 80% of all strokes will occur in low and middle 

income countries 
[7]

 which are still battling with the 

scourge of communicable diseases like HIV/AIDS, 

malaria and tuberculosis. Cerebro-vascular stroke is a 

medical emergency which can cause permanent 

neurological damage, complications and death. 
[8]

 

Nonetheless, it is a preventable public health problem 

and public awareness can facilitate a faster realization 

of stroke and immediate activation of pre-hospital 

emergency mechanism
.[9, 10]

However, knowledge and 

awareness of its warning symptoms and risk factors 

is deficient among the general population in 
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developing countries. Stroke is poorly understood by 

the public and has been associated with numerous 

misconceptions. 
[11]

Many factors contribute to the 

delay in seeking appropriate treatment. The principal 

factor is the lack of public knowledge regarding 

stroke symptoms and the need for a rapid response 
[12, 

13]
 Lack of knowledge about stroke symptoms and 

delayed hospitalization, contribute to high mortality 

and morbidity in stroke. 
[14]

There is also a lack of 

knowledge and concern about the treatment of the 

risk factors and appropriate lifestyle changes, which 

can decrease the incidence of stroke and morbidity 

among stroke survivors. 
[15]

The success of primary 

preventive measures and timely medical attention 

immediately following a stroke is influenced by the 

public’s knowledge and perception of stroke and its 

risk factors. 
[16-19]

Our findings will serve as a basis 

for the health education of those at risk, the public, 

the healthcare providers and the policy makers in the 

country. 

Materials And Methods 

The cross-sectional comparative study was 

conducted, among 718 people, across major Indian 

cities. A pre-validated 17-item questionnaire 

translated in English and Hindi Via Google form was 

uploaded. Only those who agreed to take part in the 

study were considered. The questionnaire, contained 

questions pertaining to demographics, lifestyle; co 

morbidities; tobacco and alcohol consumption; 

exercise patterns, organ affected in stroke; warning 

symptoms of stroke & stroke prevention. Knowledge 

of warning symptoms of stroke was assessed using 

questionnaires established by the American Stroke 

Association
[20]

and the National Institute of 

Neurological Disorder and Stroke.
[21]

The warning 

symptoms of stroke include:(i) a sudden numbness, 

weakness or heaviness of the face, arms and legs, 

especially on one side of the body; (ii) sudden 

confusion or difficulty in speaking or understanding 

speech; (iii) sudden trouble in seeing in one or both 

eyes; (iv) sudden trouble in walking or dizziness or 

loss of balance or coordination; and (v) sudden 

severe headache with no known cause. 

SPSS version 22.0 was used (SPSS Inc., Chicago, IL) 

for data analysis. Results on categorical 

measurements are presented in number (%). 

Distribution of demographic variables in terms of 

tables and graphs for all participants has been carried 

out in descriptive analysis. 

Results 

Socio-demographic factors. 

Table 1 shows the basic socio-demographic pattern of 

the whole sample. Out of 718 participants, there were 

345 females (48.1%) and 373 males (51.9 %).The 

mean age of participants was 27.63 ± 11.43 years. 

Majority (81.1%) of the people in our study were 

young adults from the age group of 18-30 yrs.  

Maximum participants (60.2%) had 11-15 years of 

education. 60% of the surveyed population were 

graduates and 30% of them were post graduates. 

Organ Affected by Stroke. 

In our research, a vast majority of the population 

(60%) did not recognize the brain as the organ 

affected by stroke. Substantial proportions of 

participants also believed the heart  

(  = 200; 27.85%) to be the predominant focus of 

strokes. 4 % of the sample chose other organs such as 

lungs, liver, pancreas, muscles and kidneys as the 

body part affected during stroke. [Fig 1]
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Figure 1. 

 

Warning Symptoms of Stroke 

Responses to questions regarding the warning 

symptoms of stroke are summarized in Table 1.All 

the results were statistically significant (p=<0.001) in 

the surveyed population. 

Only a handful of the participants (<2%) could 

identify all the 5 warning symptoms correctly from 

the list. 

First step in Stroke management 

Our study revealed that 46.1% of the public had no 

idea what to do in case they encountered someone 

with a stroke. Out of those who responded to the first 

step in stroke management, Calling an ambulance 

(p=0.013) emerged as the statistically significant 

parameter among others like basic life support and 

calling a doctor. [Table 1] 

Risk Factors for Stroke. 

In our study, the majority of the participants (58.4%) 

led a sedentary lifestyle.[Fig 2] 

 

Figure 2 

 

Out of the risk factors of stroke as mentioned in 

Table 1, hypertension (p=0.021), tobacco and alcohol 

consumption were statistically significant prevalent 

risk factors among the surveyed population. (Tobacco 

consumption p=<0.001; Alcohol consumption 

p=<0.001). 

Exercise Pattern. 

59% 

31% 

10% 

How do you spend most of your time? 

Sedentary lifestyle Physically active lifestyle Both 
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The study revealed that the maximum no. of 

participants (40.66%) rarely or never indulged in any 

form of physical exercise and only 31.8 % exercised 

regularly. Majority (46.1 %) of the participants had 

never performed any breathing exercise and only a 

meager 9.33% performed breathing exercises on a 

daily basis.  

Preventive Measures 

In the present study, 556 (77.43%) respondents were 

aware that stroke can be prevented whereas 162 

(22.57%) felt that it was not preventable.  

Regular Exercise (p=0.002), diet (p=0.016), smoking 

cessation (p=0.003) and alcohol cessation (p=0.035) 

were the statistically significant preventive measures 

suggested by the public. Other preventive measures 

included yoga, stress control and adequate 

management of Diabetes and Hypertension.  

Further information about Stroke 

Only, a minority of 14% felt confident about their 

knowledge about stroke. Majority (73%, 72%) of the 

population expressed the desire to know more about 

the early signs and symptoms of stroke & its 

preventive measures respectively. The participants 

(58%, 63%) also wanted further information on other 

areas like risk factors of stroke & the first 

intervention things to do respectively. [Figure 3]

 

Figure 3 

 

 

Table 1. 

Demographic Data 

 

 Total 

(n=718) 

Percentage  

(%) 

Age 

18-20 207 28.8 

21-30 376 52.3 

31-40 41 5.7 

41-50 40 5.5 

51-60 34 4.7 

More than 60 20 2.7 

Gender   

73 % 

63 % 

72 % 

58 % 

14 % 

0 20 40 60 80 

Early signs and symptoms 

First intervention things to do 

Preventive measures 

Risk Factors 

Have sufficient knowledge 

More Information about stroke? 
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Female 345 48.05 

Male 373 51.95 

Years of education 

11 to 15 432 60.16 

16 to 20 232 32.31 

21 to 25 12 1.67 

up to 10 42 5.84 

Stroke Awareness 

 

 No. % p value  

Warning Symptoms 

1. Difficulty in walking, loss of 

balance or coordination 

239 33.28 

<0.001* 

2. Slurred speech or inability to 

talk 

241 33.5 

<0.001* 

3. Sudden dimness or visual loss 185 25.76 <0.001* 

4. Sudden numbness, weakness or 

paralysis of face, arms or legs 

297 41.36 

<0.001* 

5. Sudden severe headache with an 

unknown cause 

200 27.85 

<0.001* 

First Step to take in Stroke 

Call Ambulance 430 59.88 0.010* 

Medical help by Doctor/Medication  371 51.67 0.906 

Basic Life Support 340 47.35 0.519 

Don’t Know 331 46.1 0.093 

Risk Factors Prevalence 

1.  Obesity 126 17.54 0.098 

2. Asthma 20 2.78 0.782 

3. HTN 42 5.85 0.021* 

4. DM 17 2.37 0.283 

5. FH OF HTN 150 20.89 0.366 

6. FH OF DM 194 27.02 0.192 

7. FH OF STROKE 44 6.13 0.194 

8. Alcohol 255  

35.51 

0.001* 
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9. Cigarette Smoking 117 16.29 

 

0.001* 

Stroke Preventive Measures  suggested 

Exercise 148 20.61 0.002* 

Diet 149 12.25 0.016* 

Yoga 15 2.08 0.914 

Stress control 88 1.01 0.375 

Smoking cessation 30 4.16 0.003* 

Alcohol cessation 24 3.33 0.035* 

BP Control 21 2.91 0.059 

Diabetes Control 14 1.9 0.052 

More Information On Stroke    

Early signs and symptoms 522 72.7 0.041* 

First intervention things to do 454 63.2 0.009* 

Preventive measures 514 71.58 0.012* 

Risk Factors 420 58.49 0.031* 

Have sufficient knowledge 99 13.78 <0.001* 

*= significant 

95% CI= 95% confidence interval of the difference 

**HTN= Hypertension, DM = Diabetes mellitus, FH= Family history 

Discussion 
The present study showed that the general population 

in India has inadequate knowledge & awareness 

about stroke. There is a lack of awareness about 

stroke among the public even in developed countries 

like the United States 
[10]

 and Australia.
[13]

A vast 

majority of the subjects (60%) in our study could not 

identify the brain as the organ affected in stroke. 

Substantial proportions of participants also believed 

the heart (27.85%) to be the predominant focus of 

strokes. This indicates a high level of ignorance and 

inadequate information about this medical condition, 

which has preventable risk factors even among the 

educated public. Likewise, almost three quarters of 

participants wrongly identified the heart as the organ 

affected in stroke in Uganda.
[22]

Maximum 

participants 41.36 correctly identified weakness on 

one side of the body as warning symptoms for stroke. 

This is consistent with other studies. 
[9,10,16,17]

The 

least identified warning signs were a sudden visual 

problem (26%). This was in alignment with a 

previous study.
[23]

In our study, the most frequent 

actions to be taken when seeing a patient with stroke 

were calling for an ambulance 60 %, followed by 

going to a doctor in 52 %.These results agreed with 

Spain 
[24]

study as 45% call emergency and 41% call 

GP; in Australia 
[13]

 67% call emergency and 23% go 

to hospital; and in Pakistan 
[25]

 the response was to 

take individual to emergency department/ hospital in 

26.16% of participants. Physicians and family 

doctors need to be educated about referring patients 

to stroke centers within the window period of 

intervention. This is true for developing countries, 

where the number of neurologists available to any 

population is proportionately much less than that in 

developed countries. 
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Non-communicable diseases are fast becoming a 

serious public health concern in developing countries 
[3-5]

 such as India. In our study, the majority of the 

participants led a sedentary lifestyle and rarely or 

never indulged in any form of physical exercise. This 

is a matter of concern because physical inactivity is 

associated with many poor health effects, including 

stroke. The relationship between physical activity and 

stroke may be due to the associated decrease in blood 

pressure, reduction in diabetes, and reduction in 

excess body weight.
[26]

It is concluded that moderate 

and high levels of physical activity are associated 

with reduced risk of total, ischemic, and hemorrhagic 

strokes and stroke mortality.
[27, 28]

Research has also 

identified that sedentary lifestyle has been a major 

contributory factor in post stroke patients for 

recurrence of stroke
[29]

& exercise has both positive 

physical and psychosocial effects for post-stroke 

patients. 
[30]

A useful recommendation for primary 

stroke prevention, which can be tailored to an 

individual’s lifestyle needs and preference, is the 

AHA/ACC CVD prevention guideline of at least 40 

minutes per day of moderate to vigorous intensity 

exercise, 3 to 4 days per week.
[31,32] 

Ischemic stroke incidence has increased lately in 

young adult population, who largely remain unaware 

of risk factors & presenting symptoms, which deters 

the early diagnosis and treatment thereby worsening 

prognosis.
[33]

 Based on Thai national data, the most 

common risk factors identified in stroke patients are 

hypertension (57%), smoking (27%), and diabetes 

(24%) 
[34]

 In the present study we found that 

Hypertension, alcohol and tobacco smoking were 

statistically significant risk factors of stroke prevalent 

in the surveyed population. High blood pressure is 

the most important risk factor for stroke, contributing 

to over 50% of all strokes in the UK. Regular alcohol 

ingestion is associated with hypertension, fatal and 

nonfatal intracranial hemorrhage, cerebral infarction, 

and   increased   risk   of   death    from stroke. 
[35] 

A 

meta-analysis reported that there was a 41% 

reduction in stroke for every blood pressure reduction 

of 10 mmHg systolic or 5 mmHg diastolic.
[36] 

Other 

studies reported that there is a strong relationship 

between excessive smoking and risk of ischemic & 

hemorrhagic stroke. 
[37, 38]

This fact is important 

because if patients are aware of the risk factors; they 

are more likely to modify their lifestyle.
[39]

Health 

professionals should consider risk factor education as 

a tool to improve medical adherence and lifestyle 

modification for secondary prevention strategies. 

The preventive measures for stroke suggested by the 

public included regular exercise, yoga, alcohol & 

smoking cessation, healthy diet, stress control and 

adequate management of Diabetes and hypertension. 

Yoga may be effective for ameliorating some of the 

long-term consequences of stroke. 
[40,41]

A Cochrane 

review in 2013 suggested that adherence to a healthy 

diet can decrease lifetime risk of stroke by nearly 

20%. 
[42]

In our survey we found that a vast majority 

of the population were keen on more information 

regarding stroke. 73%, 72% of the population 

expressed the desire to know more about the early 

signs and symptoms of stroke & its preventive 

measures respectively. The participants also wanted 

further information on other areas like risk factors of 

stroke & the first intervention things to do 

respectively.  This is a promising fact for the need to 

create awareness. While the knowledge gap is 

daunting; it also illuminates multiple potential 

opportunities. Increasing stroke knowledge will result 

in earlier arrival in the emergency department 

because of early stroke recognition and help 

individuals in the future both reduce stroke risk and 

its complications. 

Conclusion 

 

In our study we concluded that, despite the fact that 

stroke is one of the most important causes of 

mortality and morbidity throughout the world, public 

awareness regarding stroke in India is bare minimum. 

Furthermore, our study revealed increased prevalence 

of stroke risk factors and lack of regular exercise 

habit patterns in the general population. Awareness 

of stroke symptoms and risk factors are essential for 

the public to address stroke in a timely manner. There 

is a need for mass awareness campaigns, public 

health policies and regular surveillance to make 

people aware about stroke, its risk factors and 

immediate steps to take. There is also a need to 

promote physically active lifestyles. The Fit India 

Movement started by the Government of India, is a 

right step towards this direction. The study suggests 

that a comprehensive multidisciplinary strategy with 

multifaceted programs regarding stroke, including 

printed information, audio-visual programs and 

stroke service programs are strongly advocated to 
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improve public awareness about stroke treatment and 

prevention. 
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