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INTRODUCTION 

Stroke is the second leading cause of death after ischemic heart disease (IHD), 

and the third leading cause of disability-adjusted life years in high-income countries 

after IHD and unipolar depressive disorders. Nearly 55% of the patients die or 

experience serious outcomes within 1 year following stroke. Thus, about one half of 

survivors are left with permanent disabilities need long term care and rehabilitation. 

Because of these long-term consequences, stroke creates a considerable social and 

economic burden to the individuals and the society. Stroke patients require intensive 

as well as early physiotherapy to enhance recovery, which is a significant expenditure 

for the patient and the family. Following stroke, there is also a need for support for 

common daily activities which impacts the quality of life of patients and their 

relatives, frequently taking the role of caregivers. Thus, an organized provision of 

care in a stroke unit has been found to increase the number of patients who survive, 

return home, and regain functional independence in their everyday activities. 

However, implementation of such organized care for stroke is limited and inadequate 

in low and middle-income countries, especially in a country like India where 

resources for rehabilitation are scarce. In view of the high prevalence of stroke and 

the potentially high economic and social burden on the patients and the caregivers, 

our study is aimed at analyzing the burden of stroke on the patients and the primary 

caregivers and in order to identify the gaps and to suggest modifications in the 

infrastructure, treatment and rehabilitation options that can reduce the financial and 

social burden on the patients. 
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REVIEW OF LITERATURE 

Stroke is the second leading cause of death and is a major cause of disability 

worldwide. There has been an increase in prevalence and an increased chance of 

survival in patients with over the last decade. Thus, stroke rehabilitation and quality 

of care has become important.  

Global Burden of Stroke: 

The recent estimate from the Global Burden of Disease, Injuries, and Risk 

Factors Study (GBD 2015) showed that there is a shift from communicable diseases, 

maternal, and nutritional causes towards noncommunicable diseases like stroke (1). 

This is probably because there is an increase in the aging population and in addition, 

younger patients are also affected by stroke. The latest estimate from the GBD 2015  

showed that stroke is currently the second leading cause of death worldwide and 

accounted for the largest proportion of total DALYs (47·3%) and deaths (67·3%) 

among all neurological disorders that were analyzed(2). Ischemic strokes comprise 

the highest number of strokes. But the global burden of stroke measured in proportion 

to mortality and by disability-adjusted life-years (DALYs) is allocated to hemorrhagic 

stroke(3). Stroke both ischemic and hemorrhagic is associated with functional 

impairment with 26% remaining disabled in basic activities of daily living and 50% 

have reduced mobility due to hemiparesis(4). There has been an increasing burden of 

stroke in people younger than 65 years over the last few decades, with the incidence 

increasing worldwide by 25% among adults aged 20 to 64 years(5). This shift in the 

overall stroke burden towards younger age groups has been seen in particular in low- 

and middle-income countries. The rise has been attributed to an increase in 

cardiovascular risk factors in young adults in regions such as Russia, China, and India 

which leading to an increase in burden of stroke among the younger population(6). 

Thus, increasing the number of young adults being affected. 

Stroke burden in India: 

Stroke epidemiology studies were conducted according to the ‘WHO-STEPS 

Stroke protocol’ in Mumbai, Trivandrum, Kolkata and Bangalore. In the Mumbai 

study, which was conducted from January 2005 to December 2006, the crude annual 
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incidence rate of first-ever stroke in people aged 25 years or more was 145/100,000 

person-years (age-standardized incidence rate, 152/100,000 person-years). In the 

Trivandrum study, from 2005 to 2006, the crude annual incidence of any stroke was 

117/100,000 person-years (age-standardized incidence rate, 135/100,000 person-

years). In the study done in Kolkata, the age-standardized incidence rate of stroke was 

145/100,000 person-years. According to the India stroke factsheet updated in 2012, 

the estimated age-adjusted prevalence rate for stroke ranges between 84/100,000 and 

262/100,000 in rural and between 334/100,000 and 424/100,000 in urban areas(7). 

One fifth of patients with stroke in India are less than 40 years of age. Mumbai and 

Trivandrum registries showed that the mean age of patients with stroke was 66 and 67 

years respectively(8, 9) and in the Bangalore study the mean age was 54.5 years(10). 

In Trivandrum, it was seen that stroke occurred at rate of 7.1 per 1000 per year 

in people aged ≥ 55 years, and the rate increased to 13.3 in people aged ≥ 75 years. 

The stroke in the younger age group defined as 40 years or less comprised 3.8%(9). A  

study conducted by Josep Redon et al, with data taken from the WHO database 

showed an excess of total stroke-related deaths among women compared with men 

between 1990 and 2006, of which 60% occurred in those aged over 75 years(11). A 

study performed in 8 different European countries by MOnica Risk, Genetics, 

Archiving and Monograph (MORGAM) Project by Kjell Asplund et al found that the 

risk of stroke increased by 9% per year in men and 10% per year in women(12). This 

increased risk in women may be partly explained by the longer lifespan of women 

compared with men, and by the fact that hypertension and atrial fibrillation, key risk 

factors for stroke, are more frequent in women than in men. Further the differences in 

vascular biology, immunity, coagulation, hormonal profiles, lifestyle factors, and 

societal roles seem to contribute, especially due to risks related to pregnancy and the 

postpartum state. In India, a study done by Kaur et al, showed that the incidence rate 

of stroke was higher in men (men 181/100,000; 95[percent] confidence interval (CI): 

170-192 versus women 125/100,000; 95[percent] CI: 115-135; p=0.05) but there was 

no difference in the functional outcome of stroke studies at 28 days between the two 

groups (13).  
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Risk factors 

Risk factors for stroke include those that are nonmodifiable and those that are 

modifiable. Findings from INTERSTROKE study showed that the five risk factors 

which accounted for more than 80% of the global risk of all stroke (ischaemic and 

intracerebral haemorrhagic) are hypertension, current smoking, abdominal obesity, 

diet, and physical activity. It also stated that optimal risk factor control and/ or 

elimination can lead to prevention of 80% of the recurrent strokes(14). 

Hypertension 

Hypertension is the single most important risk factor for all stroke subtypes. 

Hypertension is defined as blood pressure (BP) 140/90 mm Hg or greater. It has been 

found that hypertension as patient-reported history or blood pressure of higher than 

160/90 mm Hg increased population attributable risk for stroke to 52%(14). It has 

been noted in various studies that every 10 mm Hg reduction in BP is associated with 

a 33% lowering of stroke risk and contributes to primary prevention of stroke(15). 

The guidelines for antihypertensive therapy for secondary prevention of stroke are 

clear and it was seen in the recent Secondary Prevention of Small Sub- cortical 

Strokes (16) trial that a lower systolic BP target (less than 130 mm Hg) was 

associated with a decrease in recurrent stroke (hazard ratio [HR] 0.81, P=.08)(16). 

The target BP that needs to be achieved based on the recent JNC8 guidelines is < 

150/90 mm Hg in patients older than 60 years without kidney disease or diabetes 

mellitus, and < 140/90 mm Hg in those with either condition. In addition to 

antihypertensive medications, lifestyle modification and low salt diet is 

recommended. 

Dyslipidemia  

Dyslipidemia with high low-density lipoprotein (LDL) cholesterol level, non 

high-density lipoprotein (HDL) cholesterol level, and very low-density lipoprotein 

level (but not HDL cholesterol and triglyceride levels) is associated with ischemic 

stroke. A meta-analysis of statins in primary or secondary prevention of stroke found 

that each 1 mmol/L (or approximately 39 mg/dL) reduction in LDL cholesterol level 

would lead to a 21% relative reduction in stroke risk(17). According to The Stroke 

Prevention by Aggressive Reduction of Cholesterol Levels (SPARCL) trial, it was 
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seen that patients on atorvastatin 80mg had a significant reduction in stroke risk at 5 

years (2.2% absolute and 16% relative risk reductions) and in patients who achieved a 

50% reduction in LDL-cholesterol level had the most benefit (38% relative reduction 

in stroke risk)(18). The American Heart Association (18) guidelines on secondary 

stroke prevention recommends LDL lowering by 50% or more or an absolute LDL-

cholesterol level goal of less than 70 mg/dL. ATP-III also recommends that LDL-

cholesterol levels should be checked approximately 6 weeks after initiation and every 

6 weeks until targets are achieved and 6 to 12 months thereafter. Monitoring for side 

effects such as myalgia and liver dysfunction is done when symptoms or signs are 

reported or discovered(19). In case of patients with Intracerebral hemorrhage it was 

found in the SPARCL trial that there is an increased risk (absolute difference 0.9%) of 

ICH when treated with atorvastatin 80 mg daily compared with placebo(18). It was 

also seen in a study done by Westover et al that patients with prior lobar hemorrhage 

have higher rates of recurrent spontaneous ICH than those with deep hemorrhage 

while on statin therapy(20).  

Diabetes mellitus 

Diabetes mellitus is a risk factor for recurrent, particularly lacunar stroke. 

Thus good glycemic control with a HbA1c of less than 7% using diet, exercise, and 

medications such as oral hypoglycemic drugs and insulin will help in secondary 

prevention of macrovascular events (including stroke)(21). 

Smoking 

Cigarette smoking is a well-established risk factor for stroke and has a strong 

association with atherothrombotic stroke. It was seen in the Framingham study that 

the relative risk of stroke in smokers, after adjusting for age and hypertension, was 2.3 

in men and 3.1 in women. It was also noted that there is a significant dose- response 

relationship with double the risk of stroke in heavy smokers as compared to light 

smokers. And it was seen that after 5 years of smoking cessation, stroke risk returned 

to nonsmoker levels(22). Thus, smoking cessation should be recommended for 

secondary stroke prevention. Beyond counseling, first- line medications for smoking 

cessation such as nicotine replacement, bupropion and varenicline are found to be 

efficacious. It has been approved by US Food and Drug Administration that a 
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Combination therapy with nicotine replacement and bupropion may be superior to 

either alone(23).  

Obesity 

Studies of waist-hip ratio, waist-height ratio, and waist circumference suggest 

that abdominal obesity is a risk factor for stroke(24). It was seen in a meta-analysis 

including more than 2 million subjects that the RR for ischemic stroke was 1.64 in 

obese (BMI > 30 kg/m2) versus healthy subjects and 1.22 in overweight (BMI 25 

kg/m2 to 29.9 kg/m2) versus healthy subjects. In the Framingham heart study 

published recently, it was noted that when compared with participants with stable 

normal weight, participants with moderately increased weight had lower mortality 

after ischemic stroke(25). It was proposed that, in normal-weight or underweight 

persons with stroke, outcomes may be worse due to less metabolic reserve for 

recovery, relative frailty, or a poor nutritional state. 

Diet 

The impact of diet on blood pressure and cholesterol has been seen in a recent 

Cochrane Review which estimated that dietary interventions may decrease stroke risk 

by 19%(26). Mediterranean diet which recommends consumption of tree nuts and 

peanuts, fresh fruits, vegetables, fish, legumes, white meat, and wine has been found 

to reduce the risk of cardiovascular complications such as stroke and myocardial 

infarction(27). Another dietary component that has been attributed to increased stroke 

risk is sodium, because of its association with hypertension. Meta- analyses of sodium 

reduction trials have demonstrated that decreased sodium intake to 1800 mg per day 

was associated with a 2 mm Hg reduction in systolic BP and 1 mm Hg reduction in 

diastolic BP in non-hypertensive patients and a 5 mm Hg (systolic BP) and 2.7 mm 

Hg (diastolic BP) drop in hypertensive patients. These small changes in BP can still 

translate into a significant public health impact. Therefore, the AHA recommends less 

than 1500 mg per day of dietary sodium(28). The Dietary Approaches to Stop 

Hypertension (DASH) diet encourages consumption of high fruit and vegetable with 

low animal protein, and high plant protein. It was seen in a study done on Swedish 

cohorts that DASH is associated with reduced incidence of ischemic stroke(29). 
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Physical activity 

Moderate to heavy-intensity physical activity versus inactivity was protective 

for ischemic stroke in men in a study done in the Northern Manhattan cohort(30). 

Thus, the AHA recommends 30 minutes of moderate activity 5 days a week or 25 

minutes of vigorous activity 3 days a week.   

Socioeconomic status and stroke 

The latest studies evaluating the association between socioeconomic status and 

stroke have seen that stroke not only affects low- income and middle-income 

countries, but also socioeconomically deprived populations within high-income 

countries. These disparities were seen in risk of stroke and in short-term and long-

term outcomes after stroke.  

Socioeconomic status is defined as a composite measure of a person’s income, 

education, employment, and social status. The health status of any country depends on 

the socio-economic status (SES) and the per capita income of its citizens. The SES 

also decides the affordability and utilization of the health facilities. The measure 

chosen to measure the socioeconomic status is often influenced by available data or 

other idiosyncratic characteristics of the study setting. For example, studies 

undertaken in countries with predominantly private health-care systems, such as 

South Korea and the USA, have used possession of health insurance as an indicator of 

socioeconomic status(31).  

In India, the most commonly used scales for measuring socioeconomic status 

are modified BG Prasad scale, Kuppuswamy scale, and Uday Pareek scale used for 

both urban and rural areas, urban areas, and rural areas, respectively(32). The 

modified Kuppuswamy scale that is commonly used to measure SES in urban and 

peri-urban communities, was devised by Kuppuswamy in 1976 and is based on a 

composite score considering the education and occupation of the head of the family 

along with monthly income of the family(33).   
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It was noted from the review done by Marshall et al in 2015, that the incidence 

of stroke increases with increasing socioeconomic disadvantage and thus the low 

socioeconomic status was associated with a 67% increased risk of stroke (hazard ratio 

[HR] 1·67, 95% CI 1·46–1·91)(31). While looking at the socioeconomic status in men 

and women and its effect on the incidence of stroke, it was noted from a population-

based stroke study in Sweden that there is no association between occupation and type 

of stroke in younger men (aged <51 years). The study showed that older men (aged 

≥51 years) with unskilled manual occupations had a significantly lower risk of 

ischaemic stroke than high-grade civil servants and executives after controlling for 

other risk factors (adjusted HR 0·62, 95% CI 0·46–0·84)(34). An Ecological Analysis 

of Dijon Stroke Registry showed that, among women stroke incidence was higher in 

neighborhoods with large income inequality (incidence rate ratio, 1.34; P=0.003), 

higher proportions of unemployed (1.24; P=0.02), of non-French nationals (1.21, 

P=0.02), and of rented housing (1.31; P=0.03). But no associations between SES and 

stroke incidence were identified among men(35). Nation- wide studies done in USA 

showed that, low income was associated with higher in hospital mortality(36). In a 

population based study done from South London Stroke Register, it was seen that 



Review of literature  
 

9 
 

lower socioeconomic status was associated with significantly increased functional 

impairment at 3 months and 3 years after stroke in patients older than 65 years and in 

patients with ischaemic stroke at any age(37). Thus, a good-quality evidence exists 

showing that low socioeconomic status is associated with more severe stroke and 

poorer functional status up to 1 year after stroke. There has not been any evidence till 

date for association between socioeconomic status and recurrence of stroke. 

There is also an association with lower socioeconomic status and the quality of 

stroke care, both regarding prevention and treatment of acute stroke. Evidence from 

the South London Stroke Register had shown that lower socioeconomic status was 

associated with reduced odds of being admitted to hospital (stroke unit or otherwise) 

with stroke(38). The Riks-Stroke analysis from Sweden reported differences in the 

use of thrombolysis or thrombectomy for people with different levels of education 

between 2003 and 2009. The lowest rates of use of thrombolysis and thrombectomy 

were in the least educated(39). A study of Danish national-level data from 2003 to 

2007 showed that low socioeconomic status was associated with reduced odds of 

having good-quality acute treatment such as admission to stroke unit; imaging; 

physiotherapy and occupational therapy assessment; and antiplatelet treatment and 

increased early mortality (low-income vs high-income groups: good-quality acute 

treatment, relative risk 0·82, 95% CI 0·78–0·86; 30-day mortality, HR 1·44, 1·20–

1·74)(40). Thus, there has been a good-quality evidence which shows that low 

socioeconomic status is associated with inadequate access to health care.  

The proposed mechanisms behind the association between Socioeconomic status 

and stroke 

An association with the conventional risk factors could be considered as a 

possible mechanism for an association between socioeconomic status and stroke. This 

is based on a review by Kerr et al which showed that there is an increased risk of 

stroke amongst those with a reduced SES and there is an evidence of a greater burden 

of vascular risk factors amongst those from lower SES groups. It has also been noted 

in large cohort studies that accumulation of adversities in childhood, with childhood 

exposure to financial difficulties, divorce, and illness in the family (which has 

occurred most often in patients with lower educational levels) associated with greater 

adulthood risk of stroke(41). There have also been studies which showed an 
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association between reduced intrauterine growth, low birthweight, and increased rates 

of fatal and non-fatal stroke in adult life(42). 

Medical Management of stroke 

Acute treatment  

Ischaemic stroke 

The concept of “Time is brain” following middle cerebral artery (MCA) 

occlusion shows that irreversible ischaemic brain damage evolves over hours and 

reperfusion can rescue tissue which is functionally inactive but still viable i.e., the 

“ischaemic penumbra”. 

Thrombolysis: 

Intravenous recombinant tissue plasminogen activator (rt-PA) in a dose of 

0.9 mg/kg (maximum 90 mg) given over one hour has been licensed in the USA since 

1996 for use within three hours of onset of ischaemic stroke. Evidence of efficacy 

derives from five moderately large randomised controlled trials of which the pivotal 

NINDS rt-PA trial showed a highly significant increase in the proportion of patients 

making full neurological recovery from stroke (12% absolute risk reduction, equating 

to one extra patient fully recovered for every eight treated) with no increase in 

mortality. 

Mechanical thrombectomy: 

The decision to proceed with mechanical thrombectomy should be made based 

on clinical assessment—for stroke diagnosis, localisation, severity stratification 

(NIHSS) and assessment of pre-stroke functional status (modified Rankin score) and 

adequate brain and vascular imaging using CT and CT angiogram and its 

interpretation.  

The selection criteria applied in practice including the following: 

 Large vessel occlusion in anterior circulation (middle cerebral artery, M1 or 

internal carotid artery) 
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 Significant clinical deficit at the time of treatment ( NIHSS>5 or a lower score 

that is functionally significant for the patient; mild deficit if there is a proven 

large vessel occlusion which has a high risk of clinical deterioration) 

 Lack of extensive early ischaemic change (those with ASPECTS more than 5 

on plain CT clearly benefit) 

 Pre-stroke functional status and lack of serious comorbidities which indicates 

a potential to benefit from treatment (age>80 years alone is NOT a 

contraindication to treatment) 

 Presence of good collateral circulation 

Surgical interventions: 

Hemicraniectomy is done in cases with “malignant MCA occlusion”, which is 

associated with persisting vessel occlusion, and posterior fossa craniectomy for 

cerebellar infarcts.  

Anti-platelets drugs: 

Combined data from three trials involving over 40 000 patients (IST, CAST, 

and MAST- I) indicate that initiation of aspirin 150–300 mg within 48 hours of stroke: 

▸Prevents early recurrence of ischaemic stroke (absolute risk reduction 0.7%) 

▸Reduces death and disability at 3–6 months (1.3%) 

▸Increases the proportion of patients making a full functional recovery (1.1%) 

▸There is a small increase in intracranial (0.2%) and extracranial (0.4%) risk of 

hemorrhage with use of antiplatelet drugs. 

Intracerebral hemorrhage: 

Patients with ICH derive considerable benefit from stroke unit treatment. 

Hypertension being the most common underlying cause needs to be treated 

aggressively. Surgical interventions with evacuation of hematoma needs to be 
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considered in cases of raised intracranial pressure. Other etiologies for lobar 

hemorrhage such as AV malformations need to be evaluated using angiography and 

treated appropriately. Elderly with lobar hemorrhage need to be evaluated for 

presence of cerebral amyloid angiopathy.  

Cost of hospitalization and post stroke care 

Stroke being a leading cause of long term disability worldwide, imposes 

enormous economic costs. A study conducted by Guijing Wang et al showed that for 

97,374 hospitalizations in the US with stroke, the average cost of treatment was 

$20,396 $23,256, with average cost for ischemic, hemorrhagic or other strokes being 

$18,963 ± $21,454, $32,035 ± $32,046, and $19,248 ± $21,703 respectively and 

suggested that the overall cost for hemorrhagic stroke was higher than for ischemic 

stroke (p< 0.01)(43). It was also seen in the study that overall costs were higher for 

patients younger that 44 years as compared to older population. A systematic review 

conducted from 42 publications by Rajsic et al, showed that post stroke care costs 

(inpatient/outpatient) were highest in the USA ($4850/PM) and lowest in Australia 

($752/PM) which is probably due to the presence of special rehabilitation facilities 

and stroke care units in USA as compared to other countries(44). In a study conducted 

by Xiang-Ming Xu et al, it was seen that the total cost of health and social care for 

patients with acute stroke each year in England, Wales and Northern Ireland was 

£3.60 billion in the first five years after admission and the costs were found to 

increase with older age, increasing stroke severity and intracerebral hemorrhage 

stroke. It was also seen that receiving thrombolysis or early supported discharge was 

cost saving, particularly for long-term social care costs(45). A study from Northwest 

India in patients admitted with stroke  done by Pandian et al showed that the mean 

direct medical cost was Rs 52555 (95% CI: 47319-58312) with a mean cost of Rs 

31046 for inpatient care, Rs 989 for inpatient rehabilitation and Rs 6349 for outpatient 

rehabilitation(46). It was also seen from this study that higher income (P = 0.008), 

poor outcome (P = 0.006), and length of hospital stay (P = 0.001) were the factors 

associated with higher costs(46). Health insurance was found to be associated with 

better quality of life in patients and caregivers. It was noted from a study by Balarajan 

et al that only 10% of the population in India have health insurance as compared to 

62% in the Chinese population. Pandian et al in his study showed that 26% of the 
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patients had health insurance but did not have any significant difference in the total 

expenditure.  

Quality of life after stroke 

Quality of life has been defined by the World Health Organization Quality of 

Life (WHOQOL) Group as "individuals’ perception of their position in life in the 

context of the culture and value systems in which they live and in relation to their 

goals, expectations, standards and concern.  

Measurement of quality of life (QOL): 

There are several instruments to measure the quality of life (QOL). 

Instruments used to measure QOL are divided into generic and disease-specific 

scales: generic scales address the general health concepts not specific to any age, 

disease, or treatment. These scales help us in comparing the relative burden of 

different diseases and the relative benefits of different treatments. The second 

category of instruments is disease-specific scales which do not allow cross-disease 

comparisons, but may be more sensitive to a specific population.  

There are four stroke-specific instruments to measure quality of life i.e., 

Frenchay Activities Index, Niemi QOL scale, Ferrans and Powers QOL Index-Stroke 

Version, and Stroke-Adapted Sickness Impact Profile [SA-SIP30](55). These 

instruments have provided evidence of reliability and validity.  

Determinants of post stroke quality of life: 

Following stroke, survival can be a long-term process that affects many 

aspects of a person’s life. Of all neurological conditions, stroke may lead to the most 

long- term disability. Ideally, treatment for stroke should improve patients’ quality of 

life (QoL) by reducing the long-term consequences of the event. But measurements 

that rely upon biological or clinical assessments do not record the dimension of health 

that can have an impact on the QoL of patients. There are several studies done to 

assess the quality of life after stroke in varied dimensions. A study done by Bo-Ok 

Jeong in the acute stage following stroke showed that psychological distress such as 

depression and anxiety was most strongly and consistently associated with all QOL 
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domains and physical disability assessed using NIHSS was not associated with the 

QOL domains used in the study(47).  Another study by Amr Kamel et al done in 

patients with stroke after 1 and 3 months to estimate the impact of individual 

characteristics; stroke type and severity; on quality of life of the patients showed that 

patients with severe disability and moderate- severe depression had a poorer quality of 

life(48). In a study by Na Eun Jeon et al, it was seen that the health-related quality of 

life was lower in patients with stroke as compared with the nonstroke group. It was 

also seen that the determinants of decreased quality of life in the stroke group were 

low education level, smoking, mobility problem, usual activities problems, and 

anxiety/depression problems(49). A 1 year follow up study done by Kwok et al, 

showed that significant decrease in social interaction and environment HRQOL 

domain scores with time and depression was a major factor contributing to poorer 

quality of life of stroke patients. Female sex, nursing home residence, welfare 

assistance, pain in affected limbs, soft diet or tube feeding, and lack of physical 

exercise were associated with poorer HRQOL(50). An understanding on how stroke 

affects the social functioning of the patients was addressed in several recent studies. A 

study done by Lynch et al showed that social support, coping mechanisms, 

communication, physical functioning and independence were important aspects for 

better social functioning among the patients(51). Loss of employment was another 

important aspect following stroke which would affect the quality of life of the patient 

and the family. A study done by Sreedharan et al, showed that compared to the pre-

stroke employment status of 62.7%, only 20.7% were employed post-stroke with half 

of them had to change job. It was also seen that loss of employment in stroke 

survivors had a statistically significant association with severity of functional 

disability (mRS), male gender and presence of limb weakness (p values 0.037, 0.0001 

and 0.043 respectively), while that in caregivers it had an association with high 

anxiety scores on HADS (p value< 0.047). Among stroke survivors it was seen that 

there was an overall decline in social functions with a positive correlation with 

severity of functional deficit, male gender and presence of limb weakness.  

Caregiver burden in Stroke 

Patients affected with stroke have a prolonged rehabilitation period where the 

role of family members who take care of the patient is very important. It can be 
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affected by numerous factors including patient’ s age and the premorbid relationship 

between the patient and caregiver as well as the individual characteristics of the 

caregiver such as personal beliefs, social expectations, and coping styles. Since stroke 

is a sudden reason of chronic disability, the caregiver is obliged to undertake 

responsibility related to the stroke patient’s treatment, feeding, hygiene, and daily 

living activities without any preparations. This brings upon the caregivers various 

psychological, social, physical, and financial burdens. In a study conducted by Tosun 

et al, it was seen that, income level, duration of care, social support and presence of 

another dependent person in the family affected the burden of care. Ko Jean et al 

showed that 36% of caregivers reduced their work hours, resigned, or retired from 

their jobs to care for their family members. It was also seen in the study that 

caregivers employed full time were younger and in better physical health but were at 

higher risk for depressive symptoms than nonworking caregiver. Stroke patients in 

India, in view of presence of economic constraints and poor infrastructure facilities 

are managed at home which increases the burden on the caregiver. Caregivers in order 

to take care of the affected family member, undergo stressful situations such as 

balancing a job and taking care of the family member. They are found to take more 

time off from work, were interrupted at work more often regarding family matters, 

missed more days at work, took more time off without pay, and ultimately worked 

fewer hours than desired(56). This was found to be associated with increasing 

financial costs of caregiving. In the study by Madhumita Bhattacharjee in Mumbai on 

caregiver stress in stroke survivors, it was noted that the major stress were long 

caregiving hours (P≤0.000001), anxiety (P≤0.000001), disturbed night sleep 

(P≤0.000001), financial stress (P=0.0000108), younger age (P=0.0021) and caregivers 

being daughter-in-laws (P=0.012)(53). There were similar studies done which showed 

no significant association between the severity of deficit following stroke and 

caregiver burden. A study by Sreedharan et al, showed that presence or absence of 

motor weakness and disability status had no significant impact on caregiver 

burden(54). Thus, it becomes important to improve the infrastructure facilities such as 

rehabilitation centres for stroke survivors and providing insurance for patients during 

the rehabilitation phase.  
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AIM OF THE STUDY: 

1) To study the economic impact and quality of life of patient and family 

members following stroke 

2) To assess the difference in economic and social burden of stroke based on 

employment status and age of the patient. 
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METHODOLOGY 

This is a prospective study designed to evaluate the economic and social 

burden of stroke in patients coming with Cerebrovascular Accident from 2016 to 2018 

at Comprehensive Stroke Centre, SCTIMST, Thiruvananthapuram. 

INCLUSION CRITERIA 

1) Patients of all age groups admitted with a diagnosis of CVA in the Stroke 

Unit. 

2) Any patient coming within the first one week after the onset of stroke. 

EXCLUSION CRITERIA 

1) Those with pre-existing significant disability due to any cause (mRS> 2) 

2) Comorbidities that require regular treatment and hospitalization such as heart 

failure/ chronic lung disease/ chronic liver diseases. 

Patients with stroke coming to SCTIMST, Thiruvananthapuram from 2016 to 

2018 was recruited into the study and the details regarding the patients was collected 

by the principal investigator after informed consent. A standardized questionnaire was 

used to interview the patients. A family member was selected as a respondent and was 

provided with a diary where all expenses connected with the patient can be recorded. 

Baseline demographic variables in the form of age, gender, medical history (Stroke, 

TIA, Systemic Hypertension, Diabetes Mellitus, Coronary Artery Disease, and 

Peripheral occlusive arterial disease, Atrial Fibrillation, Dyslipidemia and Renal 

Dysfunction), smoking, alcohol consumption and medication history (Antiplatelets, 

Statins, Antihypertensives, Anticoagulants) were recorded. Socioeconomic status of 

the patient with type of employment, number of dependents in the family, 

employment status of the spouse were recorded. Baseline examination findings such 

as level of consciousness, NIHSS at admission, mRS at admission were noted. At 

discharge NIHSS and mRS were recorded and the expenses incurred during the stay 

were recorded. The patients were followed up at 3 month and 6 month intervals and 

the expenses incurred to the patient for rehabilitative measures, medications, expenses 
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on nursing care at home, loss of pay, compromise on education of their children, 

compromise on expenditure towards social activities were recorded. NIHSS and mRS 

at the follow-up visits was also be noted. Quality of life of the patients was assessed 

using the Ferrans and Power Quality of life: Stroke version questionnaire at third and 

sixth month follow up visits. This is a 72-item questionnaire composed of two parts: 

part I measuring satisfaction in four domains of life (health and functioning, socio-

economic, psychological ⁄ spiritual and family), and part II measures the importance 

of these four domains and the Likert-scaled responses range from 1 (very unsatisfied ⁄ 

very unimportant) to 6 (very satisfied ⁄ very important). The overall score comes to 0-

30; with higher scores associated with higher quality of life.  

STATISTICAL ANALYSIS 

Categorical variables were described as percentages and continuous variables 

were described as mean (with standard deviation). Chi-square test was used for 

comparing categorical variables and student t-test (paired and unpaired) for 

comparing continuous variables. Binomial logistic regression was used for 

multivariate analysis to adjust for independent confounding variables. The data was 

organized and analyzed using Microsoft excel and SPSS version 24. 
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RESULTS 

The survey was completed for 90 patients. The mean age of the study 

population was 56.0 ± 13.0 years and the mean household size was 3.51±1.16. 64/90 

(71%) of the patients were above the age of 50 years. The stroke in younger age group 

defined as 40 years or less was seen in 8/90 (9%) of the study population. 

Baseline Characteristics 

Of the 90 patients recruited into the study, 60 were males and 30 were 

females. The mean mRS at discharge was 2.62  1.28 (range, 0-5). Hypertension was 

seen in 79% of the population, diabetes mellitus in 56% and dyslipidemia in 50%. 9% 

of the population received IV rTPA and 12% received mechanical thrombectomy 

during the acute phase of stroke.  

Variable N=90 Percentage 

Mean Age 56 ± 13.0 years  

Gender (M: F) 60: 30  

Marital status- married 71 78.9% 

Mean mRS at discharge 2.62 ± 1.28  

Mean mRS at 3 months 1.82 ± 1.67  

Mean mRS at 6 months 1.68 ± 1.81  

Proportion at discharge with mRS 0-2 40 44% 

Proportion at discharge with mRS >2 50 66% 

Hypertension 71 78.9% 

Diabetes mellitus 51 56.7% 

Dyslipidemia 45 50% 

CAD 16 17.8% 

RHD 8 8.89% 

IV rTPA 8 8.89% 

Mechanical thrombectomy 11 12.2% 

 



Results 
 

20 
 

Sociodemographic characteristics:  

Place of residence 

Of the 90 patients in the study, 41/90 (45%) were from Urban area and 49/90 

(54%) were from Rural area. 
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Employment status 

Of the 90 patients analyzed, 42 (46%) were employed, 19/90 (21.1%) were 

retired and 21/30 female patients (70%) were housewives.  

Employment status N Percentage 

Retired 19 21% 

Employed 42 46% 

Unemployed 29 32% 
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Socioeconomic status 

Majority of the study population belonged to upper middle-class computing to 

45(50%) followed by lower middle class 24 (26.7%) and upper lower class 15 

(16.7%).  

SES N Percentage 

I 5 5.56 % 

II 45 50 % 

III 24 24.7 % 

IV 15 16.7 % 

 

 

 

 

 

5 

45 

24 

15 

0

5

10

15

20

25

30

35

40

45

50

I II III IV

N
u
m
b
er
 o
f 
p
at
ie
n
ts
 

Socioeconomic Status 



Results 
 

23 
 

Head of the household  

Head of the household was patient himself in 50/90 (55.6%) followed by 

spouse in 18/90 (20%) and son in 17/90 (18.9%).  

Head of Household N Percentage 

Patient 50 55.6% 

Spouse 18 20% 

Son 17 18.9% 

Father 4 4.44% 

Brother 1 1.11% 
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Household size 

Mean household size was 3.51±1.16. A household size of > 3 per family were 

seen in 23 (25%) of study population. The mean number of members dependent in the 

family were 1.84 ± 1.11.  

Expenditure 

The mean expenditure for hospitalization at the onset of stroke was 81,665 

INR  77,080 INR with mean expenditure on caregiver’s lodging during the patient’s 

admission was 3895  3311 INR. The mean amount spent on post stroke care and 

rehabilitation was 64,850  80,827 INR.  

Expenditure and type of treatment  

The total amount spent was significantly higher in patients who had received 

IV rTPA (p=0.01), Mechanical thrombectomy (p=0.01) or surgical procedure 

(p=0.001) 

 

Mean Expenses Treatment given Not given P value 

IV rTPA 2,04,500 76,602 

INR 

106374  76602 

INR 

0.01 

Mechanical 

Thrombectomy 

2,53,887  

1,15,071INR 

96137  92363 

INR 

0.01 

Surgery 2,44,250  80,995 

INR 

1,00,183  

1,00,530 INR 

0.001 
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Assistance for treatment and rehabilitation: 

Assistance in the form of loans was taken by 10/90 (11%), insurance 24/90 

(26.7%), assistance from family members or friends in 9/90 (10%), mortgage of assets 

in 9/90 (10%) 

 

Assistance N Percentage 

Loans 10 11% 

Insurance 24 26.7% 

Assistance from family or friends 9 10% 

Mortgage of assets 9 10% 

Employment status of patient post stroke 

There was a change in the employment status of patients following stroke in the form 

of loss of job in 33/90 (36%) of patients.  

 

Employed N Percentage 

Prior to Stroke 42 46% 

Post stroke 33 36% 
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Employment status of the primary care giver post stroke 

There was a change in the employment status of patients following stroke in 

the form of loss of job in 48/90 (53%). 

Employment status N Percentage 

Loss of job 48 53.3% 

No change of job 40 44.4% 
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Effect on patient’s job based on gender of the patient 

Out of 90 patients, 29/60(48.3%) male patients had a loss of job following stroke as 

compared to 6/30 (20%) of female patients (p= 0.02).  

Sex No change in job Loss of job Change of job 

Male  30 (50%) 29(48.3%) 1 (1.7%) 

Female 24 (80%) 6 (20%) 0 (0%) 

 

 

Similar association between effect on job and gender was not noticed in case of 

primary care giver (p=0.473). 
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Quality of life 

Mean score of quality of life at 3 months was 21.547.62 and the mean quality 

of life at 6 months was 21.22  8.76. Mean score for satisfaction in health and 

functioning at 3 months following stroke was 18.99.8. Mean score for satisfaction in 

social and economic state at 3 months following stroke is 24.4  7.2.Mean score for 

satisfaction in psychological/ spiritual state at 3 months following stroke is 21.2  8.7. 

Mean score for satisfaction with family 3 months following stroke is 25  7.6. 

 

Variable Mean score SD 

QOL at 3 months 21.54 7.62 

1. Health and functioning 18.9 9.8 

2. Social and economic state 24.4 7.2 

3. Psychological/ spiritual 21.2 8.7 

4. Family 25 7.6 
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Quality of Life and Gender: 

There was no significant difference in the quality of life between men and women at 3 

months or at 6 months.  

Mean score of 

QOL 

Female Male P value 

3 months 21.673  6.694 21.47  8.089 0.8997 

6 months 21.033  8.608 21.317  8.907 0.8848 

Quality Of Life and Age: 

There was no significant difference in the quality of life between age groups less than 

and more than 45 years. 

Mean Score of 

QOL 

< 45 years  45 years P value 

3 months  19.7 21.8 0.55 

6 months 19.8 21.4 0.58 

Quality of Life and Socioeconomic status: 

There was no significant difference noted in quality of life following stroke based on 

socioeconomic status of the population at 3 months and 6 months following stroke. 

Mean 

QOL 

SES I SES II SES III SES IV P value 

3 months 18.211.6 22.877.1 20.37.9 20.57.1 0.47 

6 months 18.611.6 22.867.8 20 8.9 19.110.1 0.43 
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Quality of Life and type of Stroke: 

There was no significant difference in the quality of life at 3 and 6 months based on 

the type of stroke.  

Mean QOL ICH Ischemic stroke P value 

At 3 months  22 23 0.83 

At 6 months 24 24 0.76 

Quality of Life and Health Insurance 

There was no significant difference in the quality of life at 3 and 6 months in patients 

who had health insurance which would cover their expenditures. 

Mean QOL Health Insurance No Insurance P value 

At 3 months  21 22 0.29 

At 6 months 20 21 0.42 

Effect of acute intervention on QOL at 3 and 6 months: 

There was no significant difference in the quality of life of patients at 3 and 6 months 

based on whether they received IV r TPA/ Mechanical thrombectomy or not. 

 

Median QOL No IVrTPA IVrTPA received P value 

3 months  22 27.4 0.1 

6 months 23 28 0.07 
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Median QOL No Mech 

Thrombectomy 

Mech 

Thrombectomy 

done 

P Value 

3 months 23 27 0.589 

6 months 24 27 0.553 

Effect of change in patient’s job on Quality of Life at 3 and 6 months: 

There was no significant effect noted on the quality of life of the patients at 3 and 6 

months by change or loss of job of the patient.  

Median QOL No change in 

job 

Loss of job Change of job P value 

At 3 months 25 22 25 0.104 

At 6 months 25.5 22 26 0.11 

Functional outcome (mRS) at 3 and 6 months on Quality of life:  

Functional outcome (mRS) at discharge, 3 and 6 months is highly (negatively) 

correlated with the QOL at 3 months and 6 months which suggests that the lower the 

mRS score, the higher expected QOL. At all points, the values are significant at the 

level of 0.01. 

Scores compared Correlation 

coefficient 

95% CI p 

mRS at discharge QOL at 3 months -0.68 -0.78,-0.55 <0.01

mRS at discharge QOL at 6 months -0.68 -0.78,-0.55 <0.01

mRS at 3 months QOL at 3 months -0.86 -0.90,-0.79 <0.01

mRS at 3 months QOL at 3 months -0.84 -0.89,-0.77 <0.01

mRS at 6 months QOL at 6 months -0.88 -0.92,-0.82 <0.01
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Multivariate analysis 

Quality of life at 3 months: 

Quality of life at 3 months is dependent only on mRS at 3 months.  

Other variables such as age, sex, SES, Change in primary caregiver’s job, Change in  

patient’s job do not make a difference.  

 

Variable Estimate Std Error t value P value 

mRS at 3 months -3.76 0.24 -15.650 <0.00 

Sex -0.58 0.78 -0.741 0.461 

Residence 1.48 0.81 1.814 0.07 

Age -1.27 1.08 -1.172 0.245 

Change in Patient’s 

job 

0.198 0.757 0.263 0.794 

Change in Primary 

caregiver’s job 

-0.85 0.71 -1.127 0.235 

Socioeconomic Status 0.39 0.77 0.512 0.61 
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Quality of life at 6 months: 

QOL at 6 months is dependent on mRS at 6 months as well as urban residence 

Change in primary caregiver’s job is significant at p=0.051 in explaining QOL at 6 

months.   

Other variables such as age, sex, SES, Effect on patient’s job do not make a 

difference.  

 

Variable Estimate Std Error t value P value 

mRS at 6 months -4.16 2.09 -19.131 <0.00 

Urban residence 2.18 0.82 2.656 <0.009 

Change in primary 

caregiver’s job 

-1.43 0.72 -1.985 0.05 

Age -1.65 1.08 -1.529 0.13 

Sex -0.09 0.78 -0.120 0.90 

Socioeconomic status 0.256 0.77 0.332 0.74 

Change in patient’s 

job 

-0.22 0.74 -1.985 0.76 
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Expenditure following stroke: 

An analysis was performed taking into account the total expenditure after a 

patient is affected with stroke for acute treatment and post stroke rehabilitation.  

It was seen that the only variable that contributes significantly to variability in 

expenditure, is whether the patient underwent any surgical procedure. All other 

variables such as age of the patient, sex, education status, residence and 

socioeconomic status don’t make a difference in the expenditure to the patient 

following stroke.  

 

 

 

 
 
 

Variable Estimate Std Error t value P value 

Medical management 15099 103700 0.146 0.88 

Surgical Management 163744 39271 4.170 <0.00 

Sex -29018 23400 -1.240 0.21 

Age -18146 33372 -0.544 0.58 

Residence -42639 25101 -1.699 0.09 

Education Status -22240 25208 -0.882 0.38 

Socioeconomic Status 35633 23932 1.489 0.14 
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DISCUSSION 

This is a prospective study done to see the economic burden of stroke on 

patients and their care givers and to assess the quality of life of the patients following 

stroke.  

Our study had a mean age of 54 years which is much lower than the 

Trivandrum Stroke Registry in 2005-2006. The proportion of patients younger than 40 

years of age is 8.8% which is higher as compared to the proportion of 3.8% noted in 

Trivandrum Stroke Registry. These details indicate an overall shift of stroke burden 

towards younger age groups.  

It was also noted that the male to female ratio of affliction by stroke was 2:1 as 

compared to a study done by Sreedharan et al in 2013, where the male to female ratio 

was 3.3:1, suggesting that there has been an increase in the number of females being 

affected with stroke in the recent times. This could probably be due to increasing 

incidence of vascular risk factors such as hypertension and a longer lifespan in 

women as compared to men which would need further assessment.  

It was seen in our study that majority of the patients belonged to upper middle 

class with an equal number of patients coming from both rural and urban areas which 

would indicate a sampling bias as the data is collected from patients attending a 

tertiary referral center in Trivandrum.  

The head of household was the patient himself in 50% of the study population 

which would indicate the economic burden to the family with the primary earning 

member of the family being affected.  

Employment status which is an indirect measure of the quality of life was 

analyzed in our study. It was seen that 46% of the study population were employed 

prior to stroke and there was a loss of job in 39% of the population following stroke. 

This is in comparison to the study done by Sreedharan et al who had noted that only 

20 % of the patients were employed following stroke. But the duration following 

which the patient had rejoined his work was not specified. In another study done by 

Hackett et al., it was seen that 75% of the population returned to work during the first 
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year following stroke. This disparity in our study could probably be because of a 

shorter follow up period of 6 months while a follow up period of 1 year was 

maintained in the other studies where the employment status was assessed.  

It was also seen that there was a significant difference in the number of male 

patients who had lost their jobs as compared to female patients. Impact of gender has 

conflicting results across studies. South London Stroke Registry data showed that 

females were less likely to be employed post-stroke, while a Singapore study of stroke 

survivors of mild to moderate disability found that males were more likely to be 

unemployed. Our study yielded similar results as Singapore registry. The possible 

explanation for this difference could be in the severity of the disability and that 

majority of the male population are involved in jobs requiring manual effort and 

disability following stroke would restrict them from joining their work within 6 

months of onset of stroke in the current study. 

The mean expenditure during the acute phase of stroke was 81,665 INR  

77,080 INR, which is similar to the study done by Kwatra et al who had seen that the 

mean costs during hospitalisation was 80,612 INR. It was noted in our study that the 

expenditure during the acute phase significantly increased when the patient was given 

IV rTPA or underwent Mechanical thrombectomy or any surgical procedure. A 

significant reduction in the post stroke care costs in patients undergoing acute 

treatment with IV r TPA or Mechanical thrombectomy was not seen in our study as 

compared to study such as done by Xiang Ming Xu  et al., where administration of 

thrombolysis was associated with saving of health care costs in the population. This 

possibly could be due to the smaller sample size of our study. Assistance in the form 

of health insurance was available for 27% of the patients in the study. But there was 

no difference in the quality of life at 3 or 6 months in those patients who had the 

health insurance which would cover their health care cost. This is comparable to the 

study done by Pandian et al in Northwest India where 26% of the patients had health 

insurance but no significant difference in the overall costs was noted in these patients.  

There was an improvement in the mean mRS at 3 and 6 months among all the 

patients. This improvement has been studied in various studies and represents the 

effectiveness of acute treatment and post stroke rehabilitation in this subgroup of 

patients.  
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Physical disability as a determinant of quality of life was consistently reported 

in several studies. In our study there was a significant association of quality of life 

after stroke at 3 and 6 months with mRS at 3 and 6 months respectively. This is in 

comparison with the study done by Jeon et al who had reported that the quality of life 

of patients following stroke was lower in those with mobility and usual activity 

problems and those with anxiety/ depression. There is another study by Carod-Arta et 

al who had also showed that physical disability after stroke is associated poorer 

quality of life in the patient and also the caregiver.  

There was also a significant association of quality of life at 6 months with 

urban residence of the patient which could probably be related to availability of better 

facilities for rehabilitation such as physiotherapy units in urban areas. This is as 

compared to the study done by Dayapoglu et al who had also noted a better quality of 

life in patients living in cities as compared to towns and villages.  

In contrast to various studies, our study did not show significant association of 

quality of life with gender, age, socioeconomic status, type of stroke and change in 

employment status of the patient or the caregiver.  

Strength of the study: 

The strength of the study is the regular follow up of the patients after 

discharge at 3 and 6 months. The quality of life scoring system had also covered 

majority of the domains of life which are affected in the post stroke period which was 

thus helpful in assessing the quality of life in close detail. 

Limitation of the study: 

The sample population in the study was taken from a tertiary referral Centre 

which is probably the reason for no significant difference in the sociodemographic 

structure of the study population. A longer follow up period till about 1 year will give 

us a better idea regarding the employment status of the patient following stroke as an 

improvement in the functional status following stroke occurs after a period of 6 

months to 1 year. Post stroke depression, which is an important factor affecting  the 

quality of life after stroke was not studied. 
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CONCLUSION 
  
 

1. Our study showed that there is an increasing number of female patients being 

affected by stroke 

2. Quality of life after stroke is dependent on the physical disability and functional 

outcome of the patients 

3. Thus, better treatment facilities for management of acute phase of stroke and 

rehabilitative services will help in improving the functional outcome of the 

patients and thus the quality of life of patients following stroke 

4. The role of endovascular treatment in reducing the post stroke expenditure over 

the rehabilitative services needs to be studied in further studies with a larger 

sample size. 

 
 
 



References 
 

39 
 

REFERENCES 

1. Wang H, Naghavi M, Allen C, Barber RM, Bhutta ZA, Carter A, et al. Global, 

regional, and national life expectancy, all-cause mortality, and cause-specific 

mortality for 249 causes of death, 1980–2015: a systematic analysis for the 

Global Burden of Disease Study 2015. 2016;388(10053):1459-544. 

2. Feigin VL, Abajobir AA, Abate KH, Abd-Allah F, Abdulle AM, Abera SF, et 

al. Global, regional, and national burden of neurological disorders during 1990-

2015. 2017. 

3. Feigin VL, Norrving B, Mensah GAJCr. Global burden of stroke. 

2017;120(3):439-48. 

4. Kelly-Hayes M, Beiser A, Kase CS, Scaramucci A, D’Agostino RB, Wolf 

PAJJoS, et al. The influence of gender and age on disability following ischemic 

stroke: the Framingham study. 2003;12(3):119-26. 

5. Krishnamurthi RV, Moran AE, Feigin VL, Barker-Collo S, Norrving B, Mensah 

GA, et al. Stroke prevalence, mortality and disability-adjusted life years in 

adults aged 20-64 years in 1990-2013: data from the global burden of disease 

2013 study. 2015;45(3):190-202. 

6. Danaei G, Finucane MM, Lin JK, Singh GM, Paciorek CJ, Cowan MJ, et al. 

National, regional, and global trends in systolic blood pressure since 1980: 

systematic analysis of health examination surveys and epidemiological studies 

with 786 country-years and 5· 4 million participants. 2011;377(9765):568-77. 

7. Pandian JD, Sudhan PJJos. Stroke epidemiology and stroke care services in 

India. 2013;15(3):128. 

8. Dalal P, Malik S, Bhattacharjee M, Trivedi N, Vairale J, Bhat P, et al. 

Population-based stroke survey in Mumbai, India: incidence and 28-day case 

fatality. 2008;31(4):254-61. 



References 
 

40 
 

9. Sridharan SE, Unnikrishnan J, Sukumaran S, Sylaja P, Nayak SD, Sarma PS, et 

al. Incidence, types, risk factors, and outcome of stroke in a developing country: 

the Trivandrum Stroke Registry. 2009;40(4):1212-8. 

10. Nagaraja D, Gururaj G, Girish N, Panda S, Roy A, Sarma G, et al. Feasibility 

study of stroke surveillance: data from Bangalore, India. 2009;130(4):396. 

11. Redon J, Olsen MH, Cooper RS, Zurriaga O, Martinez-Beneito MA, Laurent S, 

et al. Stroke mortality and trends from 1990 to 2006 in 39 countries from Europe 

and Central Asia: implications for control of high blood pressure. 

2011;32(11):1424-31. 

12. Asplund K, Karvanen J, Giampaoli S, Jousilahti P, Niemela M, Broda G, et al. 

Relative risks for stroke by age, sex, and population based on follow-up of 18 

European populations in the MORGAM Project. 2009;40(7):2319-26. 

13. Kaur P, Pandian J, Singh G, Bansal R, Paul B, Singla M, et al. Gender 

Difference in Stroke: Are They Different in India?(P1. 261). 2016;86(16 

Supplement):P1. 261. 

14. O'Donnell MJ, Xavier D, Liu L, Zhang H, Chin SL, Rao-Melacini P, et al. Risk 

factors for ischaemic and intracerebral haemorrhagic stroke in 22 countries (the 

INTERSTROKE study): a case-control study. 2010;376(9735):112-23. 

15. Lawes CM, Bennett DA, Feigin VL, Rodgers AJS. Blood pressure and stroke: 

an overview of published reviews. 2004;35(3):776-85. 

16. Lancet SSGJT. Blood-pressure targets in patients with recent lacunar stroke: the 

SPS3 randomised trial. 2013;382(9891):507-15. 

17. Amarenco P, Labreuche JJTLN. Lipid management in the prevention of stroke: 

review and updated meta-analysis of statins for stroke prevention. 

2009;8(5):453-63. 

18. Sillesen H, Amarenco P, Hennerici MG, Callahan A, Goldstein LB, Zivin J, et 

al. Atorvastatin reduces the risk of cardiovascular events in patients with carotid 



References 
 

41 
 

atherosclerosis: a secondary analysis of the Stroke Prevention by Aggressive 

Reduction in Cholesterol Levels (SPARCL) trial. 2008;39(12):3297-302. 

19. Stone NJ, Robinson JG, Lichtenstein AH, Merz CNB, Blum CB, Eckel RH, et 

al. 2013 ACC/AHA guideline on the treatment of blood cholesterol to reduce 

atherosclerotic cardiovascular risk in adults: a report of the American College of 

Cardiology/American Heart Association Task Force on Practice Guidelines. 

2014;63(25 Part B):2889-934. 

20. Westover MB, Bianchi MT, Eckman MH, Greenberg SMJAon. Statin use 

following intracerebral hemorrhage: a decision analysis. 2011;68(5):573-9. 

21. Furie KL, Kasner SE, Adams RJ, Albers GW, Bush RL, Fagan SC, et al. 

Guidelines for the prevention of stroke in patients with stroke or transient 

ischemic attack. A guideline for healthcare professionals from the American 

Heart Association/American Stroke Association. 2010. 

22. Wolf PA, D'Agostino RB, Kannel WB, Bonita R, Belanger AJJJ. Cigarette 

smoking as a risk factor for stroke: the Framingham Study. 1988;259(7):1025-9. 

23. Chandler MA, Rennard SIJC. Smoking cessation. 2010;137(2):428-35. 

24. Yatsuya H, Yamagishi K, North KE, Brancati FL, Stevens J, Folsom ARJJoe. 

Associations of obesity measures with subtypes of ischemic stroke in the ARIC 

Study. 2010;20(5):347-54. 

25. Aparicio HJ, Himali JJ, Beiser AS, Davis‐Plourde KL, Vasan RS, Kase CS, et 

al. Overweight, obesity, and survival after stroke in the Framingham Heart 

Study. 2017;6(6):e004721. 

26. Rees K, Dyakova M, Ward K, Thorogood M, Brunner EJCDoSR. Dietary 

advice for reducing cardiovascular risk. 2013(3). 

27. Lakkur S, Judd SEJS. Diet and stroke: recent evidence supporting a 

Mediterranean-style diet and food in the primary prevention of stroke. 

2015;46(7):2007-11. 



References 
 

42 
 

28. Appel LJ, Frohlich ED, Hall JE, Pearson TA, Sacco RL, Seals DR, et al. The 

importance of population-wide sodium reduction as a means to prevent 

cardiovascular disease and stroke: a call to action from the American Heart 

Association. 2011;123(10):1138-43. 

29. Larsson SC, Wallin A, Wolk AJS. Dietary approaches to stop hypertension diet 

and incidence of stroke: results from 2 prospective cohorts. 

2016:STROKEAHA. 116.012675. 

30. Willey J, Moon Y, Paik M, Boden-Albala B, Sacco R, Elkind MJN. Physical 

activity and risk of ischemic stroke in the Northern Manhattan Study. 

2009;73(21):1774-9. 

31. Marshall IJ, Wang Y, Crichton S, McKevitt C, Rudd AG, Wolfe CDJTLN. The 

effects of socioeconomic status on stroke risk and outcomes. 2015;14(12):1206-

18. 

32. Singh T, Sharma S, Nagesh SJIJoRiMS. Socio-economic status scales updated 

for 2017. 2017;5(7):3264-7. 

33. Kuppuswamy BJDM. Manual of socioeconomic status (urban). 1981;8. 

34. Novak M, Torén K, Lappas G, Kok WG, Jern C, Wilhelmsen L, et al. 

Occupational status and incidences of ischemic and hemorrhagic stroke in 

Swedish men: a population-based 35-year prospective follow-up study. 

2013;28(8):697-704. 

35. Grimaud O, Béjot Y, Heritage Z, Vallée J, Durier J, Cadot E, et al. Incidence of 

stroke and socioeconomic neighborhood characteristics: an ecological analysis 

of Dijon stroke registry. 2011;42(5):1201-6. 

36. Hanchate AD, Schwamm LH, Huang W, Hylek EMJS. Comparison of ischemic 

stroke outcomes and patient and hospital characteristics by race/ethnicity and 

socioeconomic status. 2013;44(2):469-76. 



References 
 

43 
 

37. Chen R, Crichton S, McKevitt C, Rudd AG, Sheldenkar A, Wolfe CDJS. 

Association between socioeconomic deprivation and functional impairment after 

stroke: the South London Stroke Register. 2015;46(3):800-5. 

38. Chen R, McKevitt C, Crichton SL, Rudd AG, Wolfe CDJJNNP. Socioeconomic 

deprivation and provision of acute and long-term care after stroke: the South 

London Stroke Register cohort study. 2014:jnnp-2013-306413. 

39. Stecksén A, Glader E-L, Asplund K, Norrving B, Eriksson MJS. Education level 

and inequalities in stroke reperfusion therapy: observations in the Swedish 

stroke register. 2014;45(9):2762-8. 

40. Langagergaard V, Palnum KH, Mehnert F, Ingeman A, Krogh BR, Bartels P, et 

al. Socioeconomic differences in quality of care and clinical outcome after 

stroke: a nationwide population-based study. 2011;42(10):2896-902. 

41. Korkeila J, Vahtera J, Korkeila K, Kivimäki M, Sumanen M, Koskenvuo K, et 

al. Childhood adversities as predictors of incident coronary heart disease and 

cerebrovascular disease. 2010;96(4):298-303. 

42. Eriksson J, Forsen T, Tuomilehto J, Osmond C, Barker DJS. Early growth, adult 

income, and risk of stroke. 2000;31(4):869-74. 

43. Wang G, Zhang Z, Ayala C, Dunet DO, Fang J, George MGJJoS, et al. Costs of 

hospitalization for stroke patients aged 18-64 years in the United States. 

2014;23(5):861-8. 

44. Rajsic S, Gothe H, Borba H, Sroczynski G, Vujicic J, Toell T, et al. Economic 

burden of stroke: a systematic review on post-stroke care. 2016:1-28. 

45. Xu X-M, Vestesson E, Paley L, Desikan A, Wonderling D, Hoffman A, et al. 

The economic burden of stroke care in England, Wales and Northern Ireland: 

Using a national stroke register to estimate and report patient-level health 

economic outcomes in stroke. 2018;3(1):82-91. 

46. Kwatra G, Kaur P, Toor G, Badyal DK, Kaur R, Singh Y, et al. Cost of stroke 

from a tertiary center in northwest India. 2013;61(6):627. 



References 
 

44 
 

47. Jeong B-O, Kang H-J, Bae K-Y, Kim S-W, Kim J-M, Shin I-S, et al. 

Determinants of quality of life in the acute stage following stroke. 

2012;9(2):127-33. 

48. Kamel A, Ghani AA, Zaiton MA, El-Motayam AS, El-Fattah DAJEJNPN. 

Health related quality of life in stroke survivors measured by the Stroke Impact 

Scale. 2010;47:267-74. 

49. Jeon NE, Kwon KM, Kim YH, Lee JSJAorm. The Factors Associated With 

Health-Related Quality of Life in Stroke Survivors Age 40 and Older. 

2017;41(5):743. 

50. Kwok T, Lo RS, Wong E, Wai-Kwong T, Mok V, Kai-Sing WJAopm, et al. 

Quality of life of stroke survivors: a 1-year follow-up study. 2006;87(9):1177-

82. 

51. Lynch EB, Butt Z, Heinemann A, Victorson D, Nowinski CJ, Perez L, et al. A 

qualitative study of quality of life after stroke: the importance of social 

relationships. 2008;40(7):518-23. 

52. Tosun ZK, Temel MJIJOCS. Burden of Caregiving for Stroke Patients and The 

Role of Social Support Among Family Members: An Assessment Through 

Home Visits. 2017;10(3):1696-704. 

53. Bhattacharjee M, Vairale J, Gawali K, Dalal PMJAoIAoN. Factors affecting 

burden on caregivers of stroke survivors: Population-based study in Mumbai 

(India). 2012;15(2):113. 

54. Sreedharan SE, Unnikrishnan J, Amal M, Shibi B, Sarma S, Sylaja P, JJotns. 

Employment status, social function decline and caregiver burden among stroke 

survivors. A South Indian study. 2013;332(1-2):97-101. 

55.  Buck D, Jacoby A, Massey A, Ford G. Evaluation of measures used to assess 

quality of life after stroke. Stroke. 2000 Aug;31(8):2004–10.  



References 
 

45 
 

56.  Haddock SA, Zimmerman TS, Lyness KP, Ziemba SJ. Practices of dual earner 

couples successfully balancing work and family. Journal of Family and 

Economic Issues. 2006;27:207-34.  

 

 
 



Annexures 
 

46 
 

ANNEXURE 
 
 

ABBREVIATIONS 
 
 

 
 

 

 

  

AF Atrial Fibrillation 

AHA American Heart Association 

ASA American Stroke Association 

CTA Computed Tomography Angiography 

DASH Dietary Approaches To Stop Hypertension 

HTN Hypertension 

HR-QOL Health Related Quality Of Life 

IV RTPA Intravenous Recombinant Tissue Plasminogen Activator 

NIHSS National Institute Of Health Stroke Scale 

MRS Modified Rankin Scale 

QOL Quality Of Life 
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