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Stroke in India: Bio-socioeconomic determinants
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Worldwide, stroke is one of the leading causes of mortality. Further, it leads to significant morbidity in the form of residual deficits and
disability-adjusted life years. India with its culturally diverse environment and economically developing status presents unique challenges
in providing stroke care.Various myths, misconceptions, poor knowledge about stroke, and poor availability of health resources afflict the
nation and present barriers in stroke management.A multipronged approach to bring various disciplines together with the help of newer
technologies such as smartphones and its applications need to be evolved to fight this catastrophic disease.
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INTRODUCTION

Worldwide, stroke is one of the leading causes of mortality
and morbidity. According to the WHO 2012, of 56
million global deaths, 38 million or 68% were due to
noncommunicable diseases (NCDs). The leading causes of
NCD deaths were cardiovascular diseases (46% of all NCD
deaths), which included an estimated 7.4 million due to
coronary heart disease and 6.7 million communicable
due to stroke. Nearly, three-quarters of NCD deaths
(28 million) occurred in low- and middle-income countries
with about 48% of deaths occurring before the age of
70 in these countries.!! Stroke is a catastrophic illness.
Apart from mortality, it causes significant morbidity.
Over the 1990-2013 period, an absolute number of
disability-adjusted life years (DALYs) due to Ischemic stroke
(IS), and deaths due to all types of stroke has increased
significantly. Worldwide, in 2013, there were almost
25.7 million stroke survivors, 113 million DALYs due to
stroke, and 10.3 million new strokes. The age-adjusted
prevalence of stroke (both ischemic and hemorrhagic) has

Access this article online

Quick Response Code:

Website:
www.joshd.net

DOI:
10.4103/2321-0656.187993

increased from 291.2/100,000 in 1990 to 299.2,/100,000
in 2013. Separately, the absolute number of cases in whole
world for IS was 18,305,491 (17,767,372-18,920,736)
and hemorrhagic stroke (HS) was 7,363,457 (7,139,691 -
7,616,146) in 2013. In 2013, absolute number of new
stroke cases for IS were 6,892,857 (6,549,814-7,352,226)
and HS were 3,366,175 (3,199,978-3,543,213).2 Both
developing and developed nations registered increase
in the age-specific prevalence rate for stroke though the
increase was more in developed nation 577.6,/100,000
in 2013 from 472.7/100,000 in 1990 as compared to
developing nation 156.0/100,000 people in 2013 from
155.4 (148.6-161.5)/100000 in 1990.

In India, crude prevalence rate of stroke in various studies
has been reported as 1.27-2.20/1000 persons with the only
exceptions in Parsi community, who showed dramatically

high prevalence of 8.42/1000 persons. The difference in

the rates given by various studies might be due to either
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different population composition, different cultures, or
different age distribution in various communities. Age
standardization according to the US populations revealed
a higher prevalence rate as 2.44-4.24,/1000 persons.’!

In India, various stroke centers maintain stroke registries
and have helped in formulating a standard way of collecting
more information about stroke patients in recent years.
Few of these have reported similar annual incidence rate
(AIR) with a Kolkata study suggesting 123.15,/100,000
(men, 99.54,/100,000; women, 149.49,/100,000) persons
per year (95% confidence interval [CI], 102.46-232.50;
with age-standardized rate to the World standard
population as, 145.30; 95% CI, 120.39-174.74). The
Mumbai stroke center reported AIR of 148,100,000
persons (95% CI, 120-170; age-standardized to the Segi’s
1996 world population, the AIR was 154,/100,000).
Trivandrum study suggested slightly lower incidence
with age-standardized AIRs per 100,000 as 135 (95% CI,
123-146) for total, 135 (95% CI, 122-148) for urban,
and 138 (95% CI, 112-164) for rural populations. Indian
Incidence rates were more similar figures from Chinese
studies as compared to Western studies.”! Gender-wise,
the crude prevalence, and age-adjusted rates of stroke were
higher in men in rural Kashmir (187 and 334,/100,000)
compared to women (94 and 175/100,000). In Eastern
India, a Kolkata study reported age-adjusted prevalence
rate to be 3 times higher in women compared to men (men
-196 and women - 564,100,000 population), which was

implicated to poorly controlled hypertension in women.™¥

However, despite these figures, other stroke registries need
to report their data and collaborate with other centers to
find the actual picture of the epidemiology of stroke in
more organized manner. Only then would we be able to
go local and customize Stroke Care Programs according
to the needs of that region.

RiSK FACTORS PERTINENT TO INDIAN
SCENARIO

Bio-socioeconomics of stroke in India

India with its culturally and economically diverse
populations presents a unique scenario where the risk
factors in one region might not play an important role
in other regions. Indian lifestyle with a carbohydrate-rich
predominantly vegetarian diet and a sedentary lifestyle,
especially in urban areas might be contributing to
high prevalence of metabolic syndrome which further
predisposes to atherosclerotic diseases.

Indians as a race have stroke at a younger age. A New
Jersey-based study made it more apparent by comparing
Indian Americans with white Americans. The mean age
in Indian Americans to have a stroke was 64 * 10 years,
whereas it was 71 + 13 years for white Americans in a
scenario that was similar for both the races without any
confounding biases caused by environmental factors that
are found when different studies are compared. Stroke risk
factors were also different in both the groups. Stroke was
found to be associated with higher incidence of coexisting
diabetes, hypertension, and physical inactivity were more
common risk factors in Indian Americans, whereas
smoking, atrial fibrillation, and atherosclerosis were more
prevalent in White American stroke patients. Indians were
found to have more of small vessel disease as compared
to large vessel occlusion in whites.®! Is the difference in
stroke predisposition entirely due to lifestyle or is there a
genetic component to this risk is not known completely.
A number of studies have tried implicating different genes
in the etiology of stroke in Indian population. At present,
limited data are available, and genome-wide studies are
being planned for further clarity on this subject. Various
genes of interest that have a positive association with stroke
are the CC genotype of PDE4D (SNP 83T/C), MTHFR
Co677T, FVL G1691A polymorphism, 1L101082 G/A,
interferon gamma + 874A/T polymorphism, the ADRB2
GIn27Glu, and ADRBI1 Ser49Gly polymorphisms. An
exome genotyping study on stroke is presently going on
at AIIMS, Delhi, and its results may shed further light on
the genetic profiling of the stroke patients.®7

In affluent India, the pattern of risk factors predisposing to
stroke is more or less is similar to Western risk profile. Most
of the previous studies done to evaluate what predisposes
us to have a stroke have revealed that the established
risk factors such as diabetes mellitus, hypertension,
and tobacco either as smoking or in the chewable form
are no doubt the biggest culprit in stroke causation.
Moreover, low hemoglobin was another important risk
factors contributing to IS in Indian population. Stroke
studies in all age patients (including young stroke) also
implicated electrocardiogram abnormality, heart disease
of any type, smoking, and alcohol in addition to above
factors. In Northern India, low high-density lipoprotein
(HDL) and elevated low-density lipoprotein: HDL ratio
was observed leading to stroke. Low consumption of fruits
and vegetables, sedentary lifestyles, and psychological stress
were also found to be contributory factors. Similar results
were found in Southern India in young stroke patients
with smoking, elevated systolic blood pressure, diabetes,
and lower HDL cholesterol as important risk factors.
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Three or more metabolic syndrome components were
associated strongly with stroke compared with hospital
and community controls.”! However, how the unique
factors in nonaffluent India affect the risk factor profile
has not been properly studied. How higher prevalence
of infectious diseases such as HIV, Fungal infections,
tuberculosis, malaria including cerebral malaria and other
infections affects the stroke prevalence rate in India needs
to be studied. Furthermore, fetal and early childhood
malnutrition leading to the metabolic syndrome and
its consequences should be evaluated per se from stroke
predisposition point of view."” Various other factors such
as sedentary lifestyle, smoking with unique smoking habits
such as smoking hukka, using nicotine paste, and chewing
tobacco need to be evaluated. Tobacco consumption is
common in lower socioeconomic strata, and less educated
persons are 2.69 times more likely to consume tobacco.l®!

Studies on the potential triggering factors of stroke have
focused on 12 important triggers, namely, alcohol abuse,
clinical infection/inflammation, stressful life events,
psychological distress, birthday, positive or negative
emotions, anger, sudden posture change in response to
a startling event, heavy physical exertion, heavy eating,
and recreational drug abuse.” In Urban North Indian
population, psychological stress (17.6%), acute alcohol
abuse (10.7%), and clinical infections (8.3%) were the
most common triggers."”! In Northwest India, 73%
stroke patients reported exposure to at least one potential
triggering factor during the 2 h period before onset of
stroke symptoms out of which 66% reported at least one
of these triggers: Exposure to anger, sudden change in
posture, or negative emotions.!!!

Some studies have shown an association between
atherosclerosis or cardiac disease and past infection with
Chlamydia pneumoniae with few studies showing a rise
in C. pneumoniae immunoglobulin A (IgA) and (IgG)
antibodies in stroke patients, raising the possibility that
infection-related immune reaction is the trigger for acute
stroke.!?

Vegan lifestyle is way of life in India where a large number
of people are strictly vegetarians due to religious reasons.
This may be leading to folate and cobalamin deficiency
and subsequently to high homocysteine levels. A report
from AIIMS suggests that even among apparently healthy
Asians showed mean homocysteine levels in the range
of 18-23.9 umol/L, which is on the higher side.!"” The
higher mean homocysteine level in Indian population has
implication in its being a stroke risk factor as has been
shown in a study by Modi et al.™
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India, with its vast population and limited health resources,
has been suffering with poverty as one of the important
social diseases. With poverty, comes the burden of the
prolonged morbidity due to poorly managed illnesses.
The prevalence of the infectious diseases is higher, and
NCDs take a backtrack because of the lower emphasis
given to them. Moreover, stroke is a disease, which not
only affects an individual but also affects the family. The
younger onset of stroke in India means that many a times
the sole earning support of the family gets affected and
the rest of the family is also financially affected. Apart
from the financial burden and no state support facilities,
the caregiver to the patients also has to undergo physical
trauma and mental stress while taking care of stroke
patients. In an eastern Indian study, increased workload,
related anxiety and depression, and sleep disturbance
were reported by 70%, 76%, and 43% of caregivers of the
stroke patients, respectively. A significant majority (80%)
of caregivers also reported financial worry, which was
greater among slum dwellers and less educated families."”
Apart from bearing the financial burden of the stroke,
the whole family struggles to meet with its life goals with
a huge drain on physical and emotional energy. Due to
dearth of medical manpower, post stroke care training and
support are not available to family members. This worsens
the outcome of stroke. Expensive therapy of associated
comorbidities like diabetes and dyslipidemia add to the
financial burden of illness.!'®!

Psychosocial aspects specific for stroke care

Lack of awareness about the symptoms and the possibility
that these symptoms can be reversed with early stroke
care plays a vital role in preventing these patients to
report directly to higher centers. Many of these patients
may also report to quacks for evaluation, which are more
numerous, ill-equipped to handle these patients, but
perhaps are more accessible to general population than
organized health care.

Poverty

Nonaffordability of the stroke care and expensive evaluation
is also a problem in India where the per capita income is
very low, and majority of the patients depend on state- or
governmentaided facilities for evaluation. Government
tertiary care centers are few and overburdened. Very
few patients subscribe medical insurances (<10%).1® The
cost of stroke evaluation including the cost of magnetic
resonance imaging brain, magnetic resonance angiography,
echo, and carotid Doppler [Table 1] apart from the blood
investigations that are needed to take care and evaluate
stroke patients is out of reach of those below poverty line
and especially when the definition of poverty incorporates
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Table 1: Stroke care in India in a nutshell

Stroke care In India
Indian population (WHO, 2015)*
Stroke PR
Age-standardized PR
(US population)®®
Stroke incidence rate (/100,000)%

1.3 billion
1.27-2.20/1000 persons
2.44-4.24 /1000 persons

Kolkata: 123.15
Mumbai: 148
Trivandrum: 135
Stroke care units!'! 50
Cost of stroke evaluation: Varies
from 10,000 to 20,0007
Cost of NCCT head
Cost of MRI brain
Cost of echo
Cost of holter
Cost of carotid Doppler
Approximate cost of blood
investigations (CBC, LFT, KFT, lipid
profile, HbA 1¢, homocysteine)
Cost of injection actilyse (for
thrombolysis)!”!
Approximate cost of
secondary prevention of stroke
(antihypertensive, antiplatelet,
statin)!”!
*Date accessed from http://www.who.int/gho/countries/ind.pdf?ua=1, 'Cost
quoted after searching for cost price in Delhi NCR on online platforms like Medifee.
com. PR: Prevalence rate; MRI: Magnetic resonance imaging; CBC: Complete blood
count; KFT: Kidney function test; LFT: Liver function tests; HbA1c: Hemoglobin Alc;
NCCT: Noncontrast computed tomography; NCR: National capital region

Approximately Rs. 1500-2500
Approximately Rs. 5000-6000
Approximately Rs. 1000-2000
Approximately Rs. 1000-4000
Approximately Rs. 1800-2500
Varies as per region

Rs. 55,000

Rs. 500/month

fulfillment of only the basic need of food and does not
take into consideration the other basic needs such as
shelter, clothes, health, and education.” With limited
health facilities, both state-owned and private and poor
affordability, struggling literacy rate and poor knowledge
about diseases in general, a lot needs to be done to make
a comprehensive plan for stroke care.

Myths and misconceptions

There are various myths and misconceptions in the
general population, especially in rural regions in India
that affect the stroke care. In some parts of India,
massaging a patient with pigeon’s blood is supposed
to heal paralysis."”? Whereas 7% of patients thought oil
massage would improve stroke and another 3% believed
in witchcraft, faith healing, homeopathic, or ayurvedic
treatment (Alternative medicine) in Northwest India./
Urban Areas are not totally spared, with people living in
prominent cities in North India having similar beliefs.
Popular treatment for stroke in Karnal, a prominent city
in Haryana, is to visit Mai Devi Temple. Furthermore,
with the prominent mindset that alternative medicines do
not have any side effects, one of the authors occasionally
encounters an educated patient who comes only for stroke
workup and refuses management due to apparent side
effects of allopathic medicine.

Poor status of women in socioeconomic culture — gender
disparity

Gender differences in stroke show conflicting reports,
if one tries to dive further into the subject. Various
regions have reported different findings. Women have
higher age-adjusted prevalence rate (564,/100,000 for
women versus 196/100,000 for men) and incidence rate
(204,100,000 for women versus 36/100,000 for men) in
Kolkata." Whereas in Mumbai registry, men had a higher
stroke incidence rate than did women (crude incidence
rate, 149,/100,000 person-years for men vs. 141,100,000
person-years for women) and women patients were older
(68.9 years) compared to men (63.4 years). Trivandrum
stroke registry suggested higher crude incidence rate in
women than in men (115/100,000 person-years for men
and 119/100,000 person-years for women). The Bengaluru
study also showed a greater preponderance among men
(67%) with a male to female ratio of 2:1. The observed
difference between age and gender and occurrence of
stroke was statistically significant (P < 0.01).'! Reasons
for gender disparities in stroke care in India could be
multifactorial such as variation in culture, religion,
and social customs. This could also be related to the
greater importance of the society to men’s health such
as a tendency to preferentially spend resources on men’s
health care (who are usually the sole source of household
income).

AVAILABILITY AND ACCESS TO STROKE CARE

Present scenario of stroke care

For a nation with the population of more than 1.2 billion
population, there are only 100 centers that have facilities
for intravenous thrombolysis and approximately 50 centers
that can perform intra-arterial or mechanical thrombolysis.
Most of these centers are in private health-care sector and
in urban area, which poses and caters to a limited urban
population. Even though stroke centers have been shown
to improve the outcome in stroke patients with their
multidisciplinary care but due to their expensive settings
they push off the limited financial budgets of the hospitals
in both private and government sectors and stroke care
takes a backseat./!¢!

Barriers to stroke care

Various centers have tried evaluating factors that pose
barriers to acute stroke care. One of the major factors
that cause limitations of the availability of the acute
care in stroke patients is lack of awareness of early stroke
symptoms. Neither the patient nor the attendants were
aware of the earliest symptoms of the stroke in a study
done in Northwest India. Seventy-three percent of the
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patients and their attendants misinterpreted symptoms
and did not look for urgent care. In India where the
two-thirds of population lives in villages do not have ready
access to tertiary care health centers leave alone stroke
units. First point of contact of these patients is either a
local medical practitioner who could be following either
allopathic medicine or one of the alternative medicines.
The knowledge about stroke in these patients as well as
local medical practitioners was very limited. A study done
in South India revealed that only 69% were aware of the
term stroke and further only 63% were able to list the
symptoms. Barely, 58% knew that diabetes, smoking, and
hypertension are risk factors for stroke. No participant was
aware of the endovascular thrombolysis injection for better
recovery from stroke and 23% of the participants did not
think stroke is an emergency condition.”

Stroke awareness is better in urban population as is seen
in a study done in Eastern India. A population-based
survey on knowledge, attitude, and practices was done
in Kolkata, which is a major metropolitan and medical
center in East India. Two hundred and eighty-two families
were grouped as stroke-afflicted family (SAF) or non-SAF
(NSAF) according to whether they had a stroke patient
within themselves. Knowledge about stroke prevailed
in 97% participants and was significantly higher in the
SAF group. Both groups had better knowledge about
prominent symptoms of stroke (loss of consciousness and
paralysis) and admitted it as emergency situation requiring
hospitalization and it being potentially preventable.
Ironically, SAF group had lesser knowledge of the risk
factors such as diabetes (P < 0.001), smoking (P < 0.014),
alcoholism (P < 0.0001), family history (P < 0.0001), and
mild stroke symptoms such as headache, (P < 0.001),
vomiting (P < 0.001), and fits (P = 0.003) as compared to
the NSAF group.!!

Even in regions where thrombolysis is available not all
patients are able to benefit from the facility. In a study
that was done in tertiary care center with a stroke unit in
Bengaluru, 100 consecutive patients who were candidates
for thrombolysis but were not thromobolysed for various
reasons were evaluated. The biggest hurdle for early
hospital presentation is failure of patients to recognize
stroke (73%), followed by lack of neuroimaging facility
(58%), nonaffordability (56%), failure of patient’s relative to
recognize stroke (38%), failure of the primary care physician
to recognize stroke (21%), and transport problems (13%).
Awareness of thrombolysis as a treatment modality for stroke
was seen only in 2%. This underlines the fact that a vast
number of cases goes unreported and most patients never
contact doctors but alternative medical practitioners.?”
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In India, the rehabilitation is mainly centered on
physiotherapists. With 32800 physiotherapists registered
in Indian Association of physiotherapists till 2011, 3000
occupational therapists registered in Indian Association of
Occupational therapists till 2011, 1700 speech therapists
registered in Indian Association of speech therapists, and
500 speech therapists registered in Rehabilitation Council
of India, very few centers have organized in-hospital and
outpatient rehabilitation facilities in the country. Further,
dependence on massage by alternative practitioners
hampers the rehabilitation process.!"

With limited number of neurologist and even fewer
trained stroke specialists, there is a urgent need to train
more people in stroke care. Moreover, this training should
be imparted to anyone who is the first level of contact with
these patients. Tier [ cities usually have better facilities,
so the focus should now shift to tier II and tier 111 cities,
and all the doctors who work in emergency management
should be encouraged to join stroke care workforce and
should be encouraged to manage stroke in their respective
regions.

Prevention of stroke — a public health responsibility:
Campaigns under government initiative

Stroke being a major health-care problem needs urgent
attention from the health-care policymakers. With
stroke-associated mortality being 22 times that of
infectious diseases such as malaria and tuberculosis, it
has been suggested earlier too that importance of both
primary and secondary prevention of stroke cannot be
over emphasized. Moreover, with the present number
of neurology services that are available in India with
approximately 1300 neurologists throughout India, the
only way the epidemic of the stroke can be fought would
be with the help of the physicians who are available locally
and first contact with these patients. With the training
programs directed at physician level and with the help
of the political will, basic stroke care programs may be
started, which may spread education about this disabling
problem apart from giving care to these patients. Programs
in strokology and stroke fellowships may be offered in
selected centers and should be open to general physicians
and emergency medicine specialists so that centers which
do not have neurologists may also start managing stroke
with confidence and optimally.”?*

With the advent of the smartphone, the connectivity of the
doctors to the experts has become easier and information
can be shared easily and fast. Mobile applications have
been developed and can be further bettered to help doctors
in the periphery who can take guidance from the stroke
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Table 2: Socioeconomic factors affecting stroke care

Cultural factors: Cultural beliefs, myths, and misconceptions
Poor awareness among people about stroke, its risk factors,
symptoms, and management strategy

Gender difference in stroke care

Health resources: Suboptimal and not easily accessible
Poor affordability for the available health resources

specialists sitting in urban areas. New health applications
such as “Care for Stroke” have been developed as an
intervention to help stroke patients in their rehabilitation.
Even though the application is presently not available to
general population, development of similar applications
may lead the way to provide expert stroke care in the
remotest of regions.

As the stroke care is time sensitive and there is a window
period for thrombolysis, the use of telemedicine to
communicate with stroke experts and take appropriate
decisions can be a boon for remote areas. Table 2
enumerates, in a nutshell, the barriers in stroke care.
What is needed is an effort from multiple disciplines to
come together as an organization or a forum to discuss
how these barriers might be overcome and “Fight against
Stroke” might be planned.
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