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Abstract

In adults, stroke is the main and most common cause of
death and insistent disability worldwide. Every year, from
stroke, around 1.8 million persons suffered in India. A total
of 6,99,000 deaths occurred by a stroke in 2019, which was
the total of 7.4% of deaths in the nation. Globally, the
burden of Non-Communicable Diseases (NCDs) is rising
more than communicable diseases. Therefore, the
increasing threat in the world due to NCDs is at an alarming
stage. And, for the reduction in stroke mortality, morbidity,
and disability, early treatment and primary prevention is the
only way for the same. Hence, there is a prerequisite for
early diagnosis and treatment and the adoption of proper
preventive measures to lessen risk factors for the decrease
in stroke cases in primary care. Saying no to tobacco and
alcohol, doing regular physical activity, and maintaining a
healthy diet and nutrition are crucial strategies that come
under primary as well as secondary stroke prevention. Thus,
in the present review, we highlighted preventive measures,
gaps in stroke prevention, preventive strategies for
improving the prevention of stroke, an overview of the
National Program, and what is next in the future.
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strategies; Risk reduction.

Introduction

Stroke, in 2012, according to WHO (World Health
Organization), Global Health Estimates, was the second and
third leading cause of death and DALYs (Disability Adjusted Life
Years) lost respectively [1]. To identify people, at high risk, it is
important to understand stroke risk factors. And, also implement
preventive measures or interventions.

There has been a positive and constant relationship between
high or increasing blood pressure and stroke. Hence,
hypertension is the major risk factor for causing the stroke [2,3].
Cholesterol is also considered the stroke risk factor and it comes
under the modifiable risk factor. But, its relationship with stroke
was not narrated well. Besides these, lifestyle-related factor-like
overweight or obesity, smoking, alcohol drinking, unhealthy or

improper diet, and physical inactivity have been recognized as
the foremost risk factor for stroke. And, also these have been
interrelated to other risk factors for increasing the risk. For
instance, with high cholesterol levels and high blood pressure
i.e., hypertension, obesity is linked to or associated [4].
Untreated hypertension enhances the chances of stroke [5].
Among the non-modifiable stroke risk factors, progressive age is
the only important risk factor, as among people in the age group
of 45 years or above, has an occurrence of 95% cases of stroke.
And, among people over the age group of 65 years has been an
occurrence of two-thirds of stroke cases. In addition, men
suffered more i.e., 25% from stroke than women [6,7]. At young
ages, women have a higher stroke risk than men at a young age;
however, as getting older, the relative risk is higher for men to
some extent [8]. Among women, the higher or increasing risk of
stroke, at young ages is related to pregnancy and other
hormonal reasons, like the use of contraceptives [9]. Recent
studies between 1990 and 2019 by Valery L Feigin, Benjamin A
Stark, et al showed that high Body Mass Index (BMI) is the
speediest growing risk factor for stroke [10]. BMI is an indicator
that directly observes the person’s total body fat. Thus,
maintaining weight according to the person’s height can reduce
the chances of having a stroke and its complications. And, for
secondary prevention, the recent study also disclosed that
targeting various risk factors has additive benefits, like statins,
aspirin, and anti-hypertensive medicines, united with alteration
in dietary habits and exercise, can outcome in an 80% risk
reduction [11].

A current INTERSTROKE, an international case-control study,
conducted in 22 nations, found that modifiable ten stroke risk
factors described 90% of the stroke risk [12]. In the study, there
were involvements of 3000 stroke patients found that heavy
smoking and alcohol drinking, hypertension, diabetes mellitus,
diet, regular physical activity, waist-to-hip ratio, stress and
depression, any vascular cardiac disease, atherosclerosis
disease, etc. As, the most of strokes are first strokes in this case-
control study, further these findings prove or concluded the
importance of primary prevention by reduction of risk factors
(modifiable), particularly for those that contribute the greatest
risk, to decrease the first stroke risk [13].

Primary care suggests the finest chance to recognize
individuals who are at high risk of stroke and direct the
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appropriate preventable action. Several studies have shown that
suitable pharmacological actions or treatments can lessen the
risk by a continual or constant proportion [14]. Related to the
prevention of stroke; evidence-based strategies have been
established for modifying lipid profile, hypertension, and atrial
fibrillation. Lipid modification strategies or guidelines direct
lipid-lowering drug therapy begun in people at high risk as
contrasting to measuring cholesterol levels in the blood.
Guidelines concerning people at high risk with recognized
diabetes or cardio vascular disease recommend the prescription
of statins [15]. Hypertension strategies or guidelines instruct
antihypertensive drug therapy is begun in people with constant
blood pressure > 160/100 mm of Hg or a lesser threshold of >
140/90 mm of Hg for people with recognized cardiovascular
disease, or diabetes. Atrial fibrillation strategies or guidelines
among patients at high-risk measured by using an algorithm and
should give anticoagulant therapy.

Because of demographic variations, a further rise in rates of
stroke is predicted. And, of the 215t century, stroke is referred to
as the incoming epidemic by World Health Organization (WHO).
Hence, therefore, presently, for the current studies, stroke
prevention strategies, are of key importance, suggesting that
85% of stroke cases are preventable. Recent studies have shown
that pharmacological actions or treatment reduces the stroke
risk by a persistent amount.

Gaps in primary stroke prevention

There are gaps in stroke prevention regarding people/public
awareness. As there is a lack of awareness and knowledge
regarding the prevention of stroke, primary as well as secondary
[16]. There is a need to create awareness and build up
knowledge among people for the same. Secondly, as per the
National Program for Prevention and Control of Diabetes,
Cardiovascular Diseases, and Stroke (NPCDCS), there is the usage
of population-wide strategies. Since population-wide approach
works for promoting healthy behaviour and a routine lifestyle to
attain an overall reduction of stroke risk in the whole
population. Thus, there is a need to strengthen the approach at
a wider level. And, also there is the necessity of lessening
various risk factors that leads to an occurrence or causes a
stroke.

Implementation of research in stroke prevention in
primary care in India

There is an inadequacy of implementation research in India. It
needs to be strengthened and consolidated in the country.
stroke

Preventive for

prevention

strategies improving

According to the guideline for prevention and management of
stroke, two major types of stroke risk reduction strategies have
been proposed in primary health care in India. The first one is
the mass or population-wide strategy, and the other one is the
high-risk strategy [16]. The first preventive strategy is the one
where mass or population-based approaches are used to target
the entire population to reduce stroke risk. This approach works
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towards promoting healthy behaviour and lifestyle to achieve a
complete or overall reduction of risk from a stroke in the whole
population. There will be large beneficial effects results even
when a small but population-wide level of risk factor reduction
takes place. It requires a health systems approach with mass
mobilization, policy implementation, and reinforcing legislative
changes [17]. To support such approaches, there was limited
evidence available, but still, there is increasing interest in
population-based strategies, rather than individual-based
lifestyle change strategies for Non-Communicable Diseases
(NCDs) like stroke.

The second strategy is the high-risk strategy is for those who
are at a higher risk of developing a stroke. The main objective of
the high-risk strategy is the education, promotion, and
maintenance of healthy lifestyle practices, control of blood
pressure at the normal range, and also control of blood sugar
level that leads to diabetes and its severe complications for risk
reduction at a primary level of prevention from a stroke. Healthy
lifestyle practices include regular physical activity, cessation of
smoking, reducing or stopping alcohol drinking, and maintaining
a healthy diet and nutrition i.e., eating adequate fruits and
vegetables, reducing dietary trans-fat or unsaturated fat intake,
and following low salt or sodium intake. Adoption of healthy
lifestyle practices can reduce the risk of several NCDs like stroke.
Thus, doing regular exercise like walking for 30 to 35 minutes on
a day [18], cycling for some time and yoga practices (now used
most commonly all over the globe) could protect from a
severe stroke. Besides these, alcohol binge drinking and smoking
are also leading causal factors for developing stroke [19]. To
reduce the chances of having a stroke these two major factors
need to be diminished.

The National Programme for Prevention and Control
of Diabetes, Cardiovascular Diseases and Stroke
(NPCDCS): An overview

For health care providers, the government of India has been
prepared the national guideline regarding stroke prevention and
its management, involved in the management of stroke patients.
The main objective is to support them, to make the best
decisions for each patient, at primary and secondary levels of
the health care delivery system using the evidence presently
available. The National Programme for Prevention and Control
of Diabetes, Cardiovascular Diseases, and Stroke (NPCDCS) has
been launched in October 2010 under National Health Mission
(NHM), by the Government of India to address the increasing
burden of Non-Communicable Diseases (NCDs) which was
piloted in 2006, and was scaled up nationwide in 2014. It
included early diagnosis and early treatment of non-
communicable diseases, promoting lifestyle modification,
altering behavioral patterns, and capacity building at various
levels. As per the NPCDCS program in India, the role of primary
health care leads to primary prevention of stroke, early
recognition or early treatment, referral to higher centers, and
rehabilitation of patients. It is proposed with the launch of
Ayushman Bharat Pradhan Mantri Jan Arogya Yojana (ABPM-JAY)
in the year 2018, that all the existing Primary Health Centres
(PHCs) and Sub Health Centres (SHCs) would be elevated or
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updated as Health and Wellness Centres (HWCs) to deliver a
broad or entire range of primary health care services [16]. This
includes promotive, preventive, curative, and reconstructive
aspects of a wide range of services that comprise care intended
for the whole population.

Government Initiatives

COTPA, 2003-The Cigarettes and Other Tobacco Products
(Prohibition of advertisement and regulation of trade and
commerce, production, supply, and distribution) Act, 2003
of Parliament of India passed in 2003 [20]. Its purpose is to ban
the advertisement of cigarettes and all tobacco products and to
provide for the by-law or management of trade and commerce,
manufacturing or production, supply and distribution of
cigarettes and other tobacco products.

After that, during the 11" Five-year-plan, in the year 2007 to
2008, the Government of India implemented the National
Tobacco Control Programme (NTCP), aiming to generate
awareness about the hazardous effects of tobacco intake,
decrease the production and supply of products formed from
tobacco, ensure effective implementation of the supplies or
provisions under the COTPA, 2003, help the people to leave or
stop the use of tobacco, and for prevention and control of
tobacco simplify the implementation of strategies supported by
the WHO framework convention of tobacco control [21].

In a developing country, like India, mass health promotion
strategy need to be more stringent and should include, an
intervention involving the wuse of mass media and
communication, strict legislative measures, health education in
school, colleges, or any other educational department, in the
community as well as workplace and any other professional
institute that used to promote more about healthy diet and
nutrition, to increase regular physical exercise, by reducing or
stop smoking, and reduction in the drinking of alcohol. Another
recommendation for mass approaches includes advancements
in the use of appropriate technology [17]. As we know, in
developing countries like India, there is increasing access to
digital information; such kind of population-wide strategy may
be used to provide information about primary and secondary
prevention of stroke, sources of health care for stroke, and to
give messages regarding health and its aspects.

How we can assess the risk of the first stroke?

According to some Indian studies, there is an ideal stroke risk
assessment tool. That tool is found to be simple, broadly
acceptable, and widely applicable. And, it does not consider the
impact of several (multiple) risk factors. To predict the risk for
stroke, Framingham Risk Scoring—Cardiovascular Disease (FRS-
CVD) may be used, over the age of 10 to 20 years for an
individual or a person, which cause to undergo further
confirmation or justification in Indian stroke patients. Research
is required to justify risk assessment tools among the age, sex,
and local or regional groups. To estimate whether any of the
more just lately identified risk factors add to the predictive
accuracy of existing scales and establish or verify whether the
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use of these scales improves the primary prevention of stroke
[16].

Conclusion

Stroke in primary care is hardly measurable due to lack of
infrastructure, training, and other issues. However, prevention
of primary factors is possible. This is because factors such as
being overweight, alcohol drinking, smoking, diabetes mellitus,
and hypertension, can easily be tackled by the primary care
physician. Hence, there is a need to sensitize primary care staff
about the need for prevention of stroke in primary care using
existing infrastructure as per National Health Policy guideline
2014. It also concluded that doing lifestyle modifications like
preferring a healthy diet, bring to an end smoking and drinking
alcohol, doing regular physical activity, reducing weight, and
managing blood pressure and sugar level can decrease the
burden of stroke in the country. Following treatment compliance
and early diagnosis of stroke at the primary level in primary care
can lead to achieving a target of reducing mortality and disability
among people of stroke.

The way forward

Apart from creating awareness in the general population or
community for primary risk factors identification and reduction
of those factors that increase the chances of getting stroke and
other cerebrovascular or cardiovascular diseases. Some risk
factors are non-modifiable, but some modifiable risk factors
need to be identified early so that we can control or reduce
these in many aspects. Keeping in view, the huge burden of
stroke in India, increasing disability and mortality [22-25]. There
is a need for an integrated approach to tackle the disease.
Recent evidence has the related stroke to intense covid-19
pandemic affecting all age groups and preferably young aged
people [26]. The need for early recognition of stroke symptoms
and generating awareness concerning reaching timely hospitals
becomes more significant.
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