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    Stroke is one of the most debilitating major noncommunicable diseases (NCDs). Increasing exposure to behavioural risk factors (tobacco use, unhealthy diet, physical inactivity and harmful use of alcohol) is intensifying the worldwide stroke and NCD burden. The burden of stroke is higher in low- and middle-income countries and, in particular, increasing in the younger age groups. Prevention and management of stroke have advanced a considerably over the last two decades. Scientific advances in the prevention and management of stroke have little value if they are not implemented worldwide. Implementation of new developments for the prevention and management of stroke depends on country resources and capacity that are closely linked to determinants of global health and development.




    The world has reached a decisive point in recognizing the interdependence of global health and sustainable development. The agreed Sustainable Development Goals (SDGs), which replaced the Millennium Development Goals (MDGs) in 2015, can only be achieved with the absence of a high prevalence of debilitating diseases such as stroke and other NCDs. At the same time, actions to attain the Sustainable Development Goals can directly or indirectly contribute to reducing the stroke burden. The 17 Sustainable Development Goals relating to future international development include 169 targets to be attained by 2030. They cover a broad range of sustainable development issues, including NCDs. Furthermore, the world has also agreed on a time-bound set of nine voluntary global NCD prevention and control targets to be attained by 2025. The Sustainable Development Goals targets as well as the NCD targets are relevant to stroke. However, there is no clear agreement on who should do what to attain these ambitious targets at the country level. What is clear is that multiple actors in many sectors, including health, must work closely together to attain them.




    This book is necessary because, at present, there is a serious disconnect between scientific progress in the field of stroke and implementation of these medical advances at the country level. The majority of countries do not adopt a sustainable public health approach to address stroke. A public health approach needs to combine prevention, treatment and monitoring components in order to tackle stroke in a cost effective and sustainable manner. Such an approach also needs to employ an integrated method to address stroke, recognizing that behavioural risk factors of stroke are also responsible for other major NCDs (heart disease, diabetes, chronic respiratory disease and cancer).




    Stroke is the field of expertise of neurologists, but combating stroke is the business of everybody. The aim of this book is to introduce and increase the understanding of stroke as well as its links to the Sustainable Development Goals by decision-makers, policy-makers, lay people, journalists, public health practitioners, under-graduate and post-graduate students, and early career-level health professionals working in the fields of stroke, NCDs and development. All of them and others, have a role to play in prevention and control of stroke. A broader understanding of stroke by a wider audience can help to place stroke on the global development and health agenda and to strengthen country capacity to address stroke through a public health approach. There is a need for materials to help equip such interested parties to design, implement and evaluate strategies and programmes to address these diseases. The contents of this book are kept as simple as possible with this need in mind, particularly in the context of low- and middle-income countries.




    This book is structured into eight chapters, each addressing key questions on various aspects of stroke. Chapter 1 covers causes, symptoms, signs and consequences of stroke. It has a different style and is much simpler, compared to other chapters, as the aim of this chapter is to introduce stroke to those who have very little knowledge of the condition. Chapter 2 sets out an initial understanding of the sociopolitical and global health landscape, including the competing interests that can render stroke prevention challenging to governments. Chapter 3 discusses stroke and the burden it presents to low-, middle- and high-income countries. It goes on to explore the risk factors and prevention strategies of stroke. Chapter 4 presents the medical and surgical interventions available for managing stroke. Chapter 5 provides an update on the care of stroke, including stroke units, new therapies and future advances. Chapter 6 discusses the links between stroke and the Sustainable Development Goals and is based on information and data obtained from various United Nations documents on Sustainable Development. Chapter 7 presents data on the staggering economic burden of stroke and draws attention to the scarcity of data from the developing world which bears the major share of the global stroke burden. Finally, Chapter 8 summarizes the key messages in simple language. There is some unavoidable overlap between the chapters. The content has been simplified, to the extent possible, to provide better insight and understanding of stroke, particularly to a non-expert audience. It is, therefore, a “must read” for all those interested in stroke and global health.
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      Abstract




      A stroke occurs when blood flow to the brain is interrupted. The interruption may be due to build-up of fatty deposits on the inner walls of the blood vessels that supply blood to the brain (atherosclerosis and thrombosis), bleeding from a brain blood vessel (haemorrhage) or a blood clot that travels to the brain from a different part of the body (embolus). Cerebral thrombosis, cerebral haemorrhage and cerebral embolism are the three medical terms used to describe these three subtypes of stroke. Common symptoms of stroke include sudden weakness of the face, arm or leg, most often on one side of the body. Tobacco use, harmful use of alcohol, physical inactivity, unhealthy diet and air pollution are the main risk factors of atherosclerosis that lead to stroke. Noncommunicable Diseases (NCDs) (strokes, heart attacks, diabetes, cancer and chronic respiratory disease) share the same risk factors. Long-term exposure to these risk factors also cause raised blood pressure, diabetes and raised blood lipids, which increase the risk of developing strokes. The more risk factors a person has, the greater is the risk of stroke. Nearly two thirds of individuals who develop a stroke die or are disabled. After a first attack of stroke, medicines are required to prevent repeated attacks. Strokes are preventable if individual action is supported by health policies that reduce exposure of people to risk factors. Governments and political leaders have a vital role to play in the prevention of stroke and other NCDs through the implementation of public health policies to control tobacco use, harmful use of alcohol, unhealthy diet, physical inactivity and air pollution.
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      INTRODUCTION




      This chapter addresses the following questions.




      

        	What is a stroke?


      




      

        	2. Can stroke be prevented?




        	3. How does a stroke develop?




        	4. What factors increase the risk of a stroke?




        	5. What other diseases are caused by behavioural risk factors (tobacco use, harmful use of alcohol, unhealthy diet and physical inactivity)?




        	6. How does a stroke present?




        	7. What are the consequences of stroke?




        	8. How is a stroke diagnosed and treated?




        	9. Can you get repeated attacks of strokes?




        	10. What is stroke rehabilitation?




        	11. What can you do to reduce your risk of stroke?




        	12. What can you do if someone develops features of a stroke?




        	13. What can governments and political leaders do to improve prevention and care of stroke (NCDs)?


      


    




    

      1. What is a Stroke?




      If the blood flow to the brain is interrupted, the brain loses its supply of oxygen and glucose. This causes damage to the brain tissue that is known as a stroke. The World Health Organization (WHO) defines stroke as a clinical syndrome of rapid onset of focal cerebral (brain) deficit, lasting more than 24 hours (unless interrupted by surgery or death) with no apparent cause other than a vascular one [1].




      The brain is a vital part of the nervous system that coordinates intellectual, motor and sensory functions of the body. The brain can only function if it is supplied with oxygen and nutrients through its blood supply. Two large blood vessels (known as carotid arteries), which run along either side of the neck, bring blood from the heart to the brain. The blood vessels known as arteries, branch off and become smaller and smaller, until tiny blood vessels supply oxygen, glucose and other nutrients to all parts of the brain (Fig. 1.1).




      Medical terms used to describe stroke include: cerebral haemorrhage; cerebral thrombosis; cerebral embolism; cerebrovascular disease; and transient ischaemic attack. These terms are not interchangeable as they describe different stroke subtypes.


    




    

      2. Can Stroke be prevented?




      Stroke is a preventable disease. In 2012, an estimated 6.7 million deaths worldwide were due to stroke. More people die annually from strokes, heart attacks and other preventable diseases of blood vessels (cardiovascular diseases)than from any other cause. Currently, about half (52%) of all premature deaths (deaths under age 70) in the world are due to stroke and other NCDs [2].
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Fig. (1.1))


      A stroke happens when the blood supply to the brain is interrupted.


      Source: Reprinted from Avoiding Heart Attacks and Strokes. World Health Organization. 2005.



      Every year, in addition to 6.7 million people who die from stroke, many more millions are disabled due to strokes. Men as well as women, whether rich or poor, can suffer a stroke. Even when stroke patients have access to modern, advanced treatment, about two thirds die or become disabled. So it is important to know the warning signs and to act fast. But it is even better to prevent strokes from ever happening. Practically all the steps taken to prevent stroke can also prevent heart attacks, as the causative factors of these two diseases are very similar.


    




    

      3. How does Stroke Develop?




      Strokes are caused by blockage in blood vessels that prevents the flow of blood to the brain. The most common reason for this is a build-up of fatty deposits on the inner walls of the blood vessels that supply the brain. This makes the blood vessels narrower and less flexible (Fig. 1.2). This process is known as atherosclerosis. When a blood vessel becomes blocked by atherosclerosis the blood supply to an area of the brain is interrupted, and brain tissue is damaged resulting in a type of stroke known as an ischaemic stroke. Blood vessels affected by atherosclerosis can also rupture and bleed into the brain causing damage to brain tissue resulting in a type of stroke known as a haemorrhagic stroke (Fig. 1.3). People with raised blood pressure are particularly vulnerable to this type of stroke. Haemorrhagic stroke may sometimes be due to structural abnormalities of blood vessels or brain tumours. Less commonly, blood vessels in the brain can become blocked by blood clots that travel to the brain from elsewhere in the body such as from the heart when it is beating irregularly (this is called atrial fibrillation) This results in a type of stroke known as an embolic stroke. In the developed world, 75–80% of strokes are the ischaemic type. The rest are either embolic or haemorrhagic strokes. In the developing world about one third of strokes are of the haemorrhagic subtype.
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Fig. (1.2))


      Gradual build-up of fatty deposits along the inside of artery walls (atherosclerosis) leads to narrowing of the arteries.


      Source: Reprinted from Avoiding Heart Attacks and Strokes. World Health Organization 2005.
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Fig. (1.3))


      Different causes of stroke.


      Source: Reprinted from Avoiding Heart Attacks and Strokes. World Health Organization 2005.



      There are four main reasons for fatty build-up in blood vessels, all of which can be controlled:




      

        	smoking and other tobacco use;




        	following an unhealthy diet too rich in energy, fat and salt; and lack of fruits and vegetables;




        	not staying physically active; and




        	harmful use of alcohol.


      


    




    

      4. What Factors Increase the Risk of a Stroke?




      Research shows that a number of things make people more likely to have a stroke (or a heart attack). These are called risk factors. Risk factors may be behavioural, environmental or genetic (Fig. 1.4). Behavioural risk factors are linked to choices people make. However, improving behaviour is not just an individual problem. Behavioural choices that people make are heavily influenced by knowledge, societal norms and legal and regulatory environments. Genetic susceptibility also plays a role as a risk factor, particularly in people with a family history of stroke in close relatives at a young age.
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Fig. (1.4))


      Drivers, determinants and risk factors of stroke and other NCDs.


      * Genetic influence can modify the risk.



      Governments, policy-makers and politicians have a central role to play in creating conducive environments to help people adopt and maintain healthy behaviours.




      The four most important behavioural risk factors are:




      

        	smoking and other tobacco use




        	harmful use of alcohol




        	unhealthy diet, and




        	inadequate of physical activity.


      




      The above unhealthy behaviours cause physical and biochemical changes in the body resulting in other risk factors such as:




      

        	overweight and obesity




        	raised blood pressure (hypertension)




        	raised blood sugar (diabetes), and




        	abnormal blood fats (dyslipidaemia).


      




      These are the most important risk factors for strokes as well as heart attacks. Genetics can play a role in modifying the impact of these risk factors.




      Another risk factor of stroke is irregular beating of the heart known as atrial fibrillation. Atrial fibrillation can lead to clot formation in the cavities of the heart. These clots can travel to the brain and block brain blood vessels (cerebral embolism). In developing countries atrial fibrillation is seen even in young age groups in association with rheumatic valve disease of the heart. When atrial fibrillation is not associated with heart valve disease it is mainly seen in the elderly population. With improvements in life expectancy, there is an increased number of elderly people with atrial fibrillation related stroke in both developed and developing countries.




      In many parts of the world, tobacco use is on the rise. People are also becoming obese as a result of being less physically active and eating more food that is high in energy (calories), fat and sugar. More young people and children are developing diabetes because they are overweight. There is evidence that prolonged psychological stress can also increase the risk of a stroke or heart attack. People often have more than one risk factor. If a person has two or more of the three risk factors – tobacco use, high blood pressure and high blood sugar – the risk of strokes and heart attacks is greatly increased. The more risk factors, the higher the risk of strokes and heart attacks.




      Air pollution is the single most important environmental risk factor. According to WHO estimates, every year 4.3 million deaths occur from exposure to indoor air pollution and 3.7 million deaths occur due to outdoor air pollution [3, 4]. Air pollution is a risk factor for stroke, heart attacks and chronic lung disease and lung cancer. Indoor smoke is a serious health risk for some 3 billion people who cook and heat their homes with biomass fuels and coal. Almost all the deaths due to indoor air pollution are in low- and middle-income countries. Sources of outdoor air pollution include industry, transport, power generation, municipal and agricultural waste management. Most of these sources are well beyond the control of individuals and demand action by policy-makers in multiple sectors, including poverty alleviation, transport, energy and waste management, urban planning and agriculture. While strong cooperation is required between different sectors, health concerns need to be integrated into all national and local air pollution-related policies. Governments have a responsibility to develop systems to monitor air quality and illnesses related to air pollution and promote clean cooking, heating and lighting technologies and fuels and strengthen multisectoral programmes to reduce air pollution.




      

        4.1. Can Tobacco Use Increase the Risk of Stroke?




        Tobacco is addictive. Tobacco smoke is full of substances that damage the brain, heart, lungs and blood vessels in the body. These toxic substances take the place of the oxygen in the blood and have the potential to damage all organs causing strokes, heart attacks and cancers. Tobacco also harms babies during pregnancy.




        According to WHO, tobacco kills around 6 million people each year. More than 5 million of those deaths are the result of direct tobacco use, while more than 600 000 are the result of non-smokers being exposed to second-hand smoke. Nearly 80% of the world’s 1 billion smokers live in low- and middle-income countries. Every person has the right to breathe tobacco smoke-free air. Many developed countries have smoke-free laws to protect the health of non-smokers.


      




      

        4.2. Can Alcohol Use Increase the Risk of Stroke?




        Alcohol is addictive. Harmful use of alcohol can cause stroke, heart attacks, cancer, liver disease as well as injuries resulting from violence and road traffic accidents. Beyond these adverse effects on health of individuals and families, the harmful use of alcohol brings significant social and economic losses to individuals and society at large. According to WHO, 3.3 million deaths every year are resulted from harmful use of alcohol.


      




      

        4.3. How does the Diet Affect the Risk of Stroke?




        An unhealthy diet contributes to strokes, heart attacks, cancers, diabetes and other diseases. An unhealthy diet is one with:




        

          	too much food (too many calories)




          	too much fat, sugar or salt, and




          	not enough fruit and vegetables


        




        If an individual eats too much food and is not active enough to burn it off, the person will gradually become overweight and obese. Being overweight can lead to diabetes, high blood pressure and high blood fat levels. All of these physical problems increase the risk of heart attacks and strokes. Obese people are at especially high risk if they have a lot of fat around the waist and stomach area. An unhealthy diet often contains too much “fast food”, which is high in fat and sugar, and sugar-loaded soft drinks. Fast food is also very high in salt, which increases blood pressure. Recommendations for a healthy diet include eating more fruit, vegetables, legumes (e.g. beans and lentils), nuts and grains (e.g. brown rice, wheat, millet and oats) and cutting down on salt (e.g. less than 5 grams per day or approximately 1 teaspoon per day), sugar and fats. Unsaturated fats (e.g. found in fish, avocado, nuts, sunflower, canola and olive oils) are preferable to saturated fats (e.g. found in fatty meat, butter, palm and coconut oil, cream, cheese, ghee and lard). Industrial trans fats (e.g. found in processed food, fast food, snack food, cookies, margarines and spreads) are not part of a healthy diet.




        People are often not aware of the amount of salt they consume. In developing countries people consume too much salt because lot of salt is added to food during cooking, In developed countries, most salt comes from salt added at the table and from processed foods (e.g. ready meals, processed meats such as bacon, ham and salami, cheese and salty snacks) or from food consumed frequently in large amounts (e.g. bread). Salt is also added to food during cooking, sometimes in the form of stock cubes, soy sauce and fish sauce and also at the table.




        Salt consumption can be reduced by:




        

          	reducing the salt added during the preparation of food;




          	not having table salt on the table;




          	limiting the consumption of salty pickled food and snacks;




          	choosing products with lower sodium content; and




          	keeping the total daily intake of salt to less than 5 grams (equivalent of 1 teaspoon).


        




        Some food manufacturers are reformulating recipes to reduce the salt content of their products. It is useful to check food labels when purchasing and consuming food products.


      




      

        4.4. Can Physical Activity Lower the Risk of Stroke?




        According to WHO, globally, one in four adults is not active enough. More than 80% of the world’s adolescent population is insufficiently physically active. When people do not stay active, their risk of heart attack, stroke, diabetes and cancer increases greatly. Physical activity lowers the risk of these diseases by:




        

          	helping the body burn sugars and fats and keeping an appropriate body weight;




          	lowering blood pressure;




          	increasing oxygen levels in the body;




          	reducing stress;




          	strengthening heart muscle, joints and bones; and




          	improving blood circulation and muscle tone.


        




        Active people usually have a sense of well-being. They are likely to sleep better and to have more energy, self-confidence and concentration. For example,walking, gardening, cycling or doing housework for at least half an hour a day can help to prevent strokes, heart attacks, cancers and depression.




        WHO recommends that:




        

          	children and adolescents aged 5–17 should do at least 60 minutes of moderate to vigorous-intensity physical activity daily; and




          	adults should do at least 150 minutes of moderate-intensity physical activity throughout the week.


        


      




      

        4.5. Does High Blood Pressure (Hypertension) Increase the Risk of Stroke?




        Blood pressure is the force with which the blood pushes against the walls of arteries. The higher the pressure in blood vessels, the harder the heart has to work in order to pump blood. If left uncontrolled, hypertension can lead to heart attack, enlargement of the heart and eventually heart failure. Blood vessels may develop bulges (aneurysms) and weak spots due to high pressure, making them more likely to clog and burst. The pressure in the blood vessels can also cause blood to leak out into the brain. This can cause a stroke. In fact, high blood pressure is the biggest risk factor for strokes. Hypertension can also lead to kidney failure and dementia. Blood pressure is measured in millimetres of mercury (mmHg) and is recorded as two numbers usually written one above the other. The upper number is the systolic blood pressure – the highest pressure in blood vessels and happens when the heart contracts, or beats. The lower number is the diastolic blood pressure – the lowest pressure in blood vessels in between heartbeats when the heart muscle relaxes. Normal adult blood pressure is defined as a systolic blood pressure of 120 mmHg and a diastolic blood pressure of 80 mmHg. All adults need to know their blood pressure and maintain it close to normal levels. Normal levels of both systolic and diastolic blood pressure are particularly important for the efficient functioning of vital organs such as the heart, brain and kidneys and for overall health and well-being.




        Hypertension is diagnosed when systolic blood pressure is equal to or above 140 mmHg and/or diastolic blood pressure is equal to or above 90 mmHg. To avoid high blood pressure, people need to stay active, maintain a healthy body weight and eat a healthy diet as described above. If hypertension is diagnosed, then regular medications may be required to keep it under control.


      




      

        4.6. Does High Blood Sugar (Diabetes) Increase the Risk of Stroke?




        Insulin is a hormone produced by a gland in the body known as the pancreas, Insulin helps body cells to use sugar from the blood to produce energy. When the body does not produce enough insulin, or cannot use it properly sugar (glucose) builds up in the blood and results in the development of diabetes. The high blood sugar levels accelerates the development of atherosclerosis – the narrowing and hardening of the arteries. This greatly increases the risk of strokes as well as heart attacks. Raised blood sugar also causes serious damage to many of the body’s systems, especially the kidney, nerves and eyes. Treating diabetes involves changing diet and lifestyle. Sometimes, medicines that lower blood sugar are needed.


      




      

        4.7. Does High Levels of Fat in the Blood (Hyperlipidaemia) Increase the Risk of Stroke?




        Blood fats include cholesterol and triglycerides. When there is too much cholesterol and triglycerides in the blood, they cause fatty deposits to build up in arteries, leading to atherosclerosis (the narrowing and hardening of the arteries). This greatly increases the risk of strokes and heart attacks. Cholesterol is not soluble in the blood and is transported attached to particles known as lipoproteins. There are two types of lipoproteins that carry cholesterol to and from cells known as low-density lipoprotein, or LDL, and high-density lipoprotein, or HDL. LDL cholesterol deposits fat in blood vessels and is known as bad cholesterol. HDL cholesterol, helps to remove fat from blood vessels and is known as good cholesterol.




        Individuals with cholesterol or triglyceride levels above normal need to eat less fat, stay active and control the body weight. If these measures are not enough, it may be necessary to take medicine to lower the blood fat.


      


    




    

      5. What other Diseases are caused by Behavioural Risk Factors (Tobacco Use, Harmful Use of Alcohol, Unhealthy Diet and Physical Inactivity)?




      Tobacco use, harmful use of alcohol, unhealthy diet and physical inactivity are risk factors for heart attacks, diabetes, cancer and chronic respiratory disease. As these four behavioural risk factors are causative factors of four major diseases, a healthy lifestyle is of paramount importance for protecting good health. Air pollution and poverty also increase the risk of these diseases. Together, they are known as NCDs. Government policies and strategies that assist people to adopt and maintain healthy behaviour and improve the quality of the air people breathe are fundamental for prevention of all NCDs.


    




    

      6. How does a Stroke Present?




      A stroke usually presents with sudden weakness of the face, arm or leg, most often on one side of the body. Other symptoms include sudden onset of:




      

        	numbness or lack of feeling on one side of the body;




        	confusion, difficulty speaking or understanding speech;




        	difficulty seeing with one or both eyes;




        	difficulty walking, dizziness, loss of balance or coordination;




        	severe headache with no known cause; and




        	unconsciousness.


      




      The effects of a stroke depend on which part of the brain is affected and how severely the blood flow is interrupted. A stroke may affect just one part of the body such as the face, an arm or a leg or speech. It can also completely paralyse the arm and leg on one side of the body. A very severe stroke can cause sudden death.




      About 15% of strokes are preceded by minor strokes known as transient ischaemic attacks (TIA). The features of minor strokes may be similar to those of major strokes, but they are less severe and last only a short time, usually less than an hour. Often, the person recovers without any treatment. These “minor-strokes” are warning episodes; people who have had one or more minor strokes are more vulnerable to develop a major stroke. Minor stroke should not be ignored as medical treatment can prevent the occurrence of a major stroke. A person can have a major stroke without having had any minor strokes.


    




    

      7. What are the Consequences of a Stroke?




      The consequences of a stroke depend on the part of the brain affected and the extent of damage. Severe strokes are associated with serious loss of function, long-term problems and disabilities. They include:




      

        	problems with movement of limbs due to muscle weakness or paralysis, usually on one side of the body;




        	problems with feeling (sensation) on one side of the body;




        	problems with balance, coordination and walking;




        	impaired memory, ability to speak, read and write;




        	impaired control of bladder and bowels; and




        	psychological and cognitive problems




        	coma and death.


      




      The amount of long-term disability depends on how much lasting brain embolic the stroke caused. Many stroke survivors are left with mental and physical disabilities. Those who become paralysed as a result of a stroke need special supportive care in hospital to help them recover and to avoid long-term disability. Most patients who have a stroke are left with some physical disability and may need rehabilitation and long-term care at home including physical and psychological support from family and friends to help them cope.


    




    

      8. How is a Stroke Diagnosed and Treated?




      The level of medical care for stroke can vary from place to place, depending on the availability of resources and the organization of the health system. The amount of care required depends on the severity of the stroke. In many settings, if the patient reaches a hospital within four and a half hours after the first sign of a stroke, then a thrombolytic medicine can be given to dissolve any blood clots in the brain. However, thrombolytic therapy is for carefully selected patients with acute ischemic stroke. The choice of treatment will depend on the exact type and cause of the stroke. Haemorrhagic strokes are caused by bleeding into the brain due to rupture of a blood vessel. In many cases, this is associated with high blood pressure. To diagnose the type of stroke, certain information is needed, including history, examination findings and results of various tests such as electro-cardiography, computerized tomography (CT) and magnetic resonance imaging (MRI). These tests will help to diagnose whether a stroke is an ischaemic stroke (caused by a blockage of a blood vessel) or a haemorrhagic stroke (caused by a burst blood vessel in the brain). In hospitals with advanced facilities special surgical procedures can be done to minimize the damage to the brain (see Chapter 4). In addition, as discussed in Chapters 4 and 5 dedicated stroke units have been shown to improve the outcome of strokes. Thrombolytic therapy, special surgical procedures for treatment of acute stroke and stroke units are not available in many less-developed countries. Even when these interventions are available the cost is unaffordable for the majority of people in low- and middle-income countries. Prevention of stroke is, therefore, extremely important, particularly in countries with weak health systems.


    




    

      9. Can you Get Repeated Attacks of Stroke?




      Yes. Almost one third of strokes occur in those who have previously had a stroke. A person who has had a stroke is extremely susceptible to developing another stroke. Before discharge from hospital advice needs to be given on adopting healthy behaviours, including quitting tobacco, reducing harmful use of alcohol, engaging in regular physical activity and following a healthy diet.




      Certain medicines are prescribed to prevent first-time strokes and recurrent strokes. Medicines used to treat and manage strokes include:




      

        	antiplatelet agents, such as aspirin;




        	anticoagulants or blood thinners, such as warfarin;




        	medicines to control blood pressure, such as calcium-channel blockers, angiotensin converting enzyme inhibitors, beta-blockers and diuretics;




        	medicines to lower blood fats, such as statins; and




        	medicines to control irregular heartbeat (atrial fibrillation).


      




      These medicines must be used under medical supervision. Aspirin, blood pressure and blood sugar lowering agents and statins to prevent first and recurrent strokes can be made available in primary care even in resource constrained settings. Anticoagulants (such as warfarin), although effective in preventing embolic stroke in people with atrial fibrillation, require regular blood tests to monitor the level of anticoagulation. Most primary care facilities in developing countries do not have facilities for such monitoring. Although there are newer anticoagulants that do not require close monitoring, currently, they are unaffordable to most patients in developing countries.


    




    

      10. What is Stroke Rehabilitation?




      Stroke rehabilitation is a process undertaken with the active participation of the patient and others to reduce the impact of the disease and disability on daily life. Rehabilitation attempts to restore patients as close as possible to their pre-illness physical, mental and social capability. Stroke rehabilitation includes:




      

        	teaching patients how to exercise safely and effectively;




        	helping to manage daily chores, such as walking, eating, dressing, bathing, cooking, reading, writing and going to the toilet;




        	speech therapy to help regain normal speech;




        	occupational therapy to help patients stay active;




        	physiotherapy to help regain movement;




        	checking to ensure that patients can live safely at home;




        	providing assistance for psychology and mood




        	helping to organize medical and rehabilitative care;




        	counselling patients and families to enable them to cope better with the stroke.


      


    




    

      11. What can you do to reduce your Risk of Stroke?




      There is so much that individuals can do to reduce the risk of stroke. Actions taken to reduce the risk of stroke will also prevent heart attacks:




      

        	quit the use of tobacco and avoid inhaling smoke from other people’s cigarettes;




        	quit or limit the use of alcohol;




        	spend at least half an hour a day doing something active, such as walking, cycling, gardening or housework;




        	eat five servings (400 grams) of fruit and vegetables each day and limit salt (less than 1 teaspoon or 5 grams per day), fat and sugar in the diet;




        	have a periodic health check to check weight, blood pressure, blood fats and blood sugar, particularly after age 40; and




        	know your numbers and keep them at desirable levels – e.g. blood pressure 120/80 mmHg; fasting blood glucose between 4–6 mmol/L; blood cholesterol less than 5.2 mmol/L; HDL cholesterol/cholesterol between 3.5–1; body mass index: weight (kilograms)/height (metres2) 18.5-24.9 kilograms/metres2.




        	If you have already had a stroke, take medical treatment to prevent a repeat attack of stroke.


      


    




    

      12. What can you do if someone Develops Features of a Stroke?




      As described above, sudden inability to speak or sudden weakness of the face, arm or leg on one side of the body or sudden difficulty in walking and coordination are signs of a stroke. If you see someone showing these signs of a stroke, call for medical assistance or an ambulance immediately, or take the person to the emergency department of the nearest hospital. This should be done even if the symptoms are not very severe, because a minor stroke is a warning signal that a person is at increased risk of stroke.


    




    

      13. What can Governments and Political Leaders Do to Improve Prevention and Care of Stroke (NCDs)?




      Governments and political leaders play a critical role in prevention and control of stroke (NCDs). Perceptions regarding the health and economic costs of stroke (NCDs), public demand and responsibility for the problem all influence their responses. Policy decisions that have a bearing on stroke (NCDs), made by elected and appointed officials in various ministries such as finance, trade -and agriculture are influenced more by political factors than concerns for health of the people. As discussed in Chapter 2, weak governance, fiscal constraints and resistance from commercial interests often lead governments to adopt incremental policy changes that are too weak to create conducive environments that can transform the behaviour of people.




      Very little has been done at the international level, to inform high level decision makers of the devastating individual consequences and the colossal microeconomic and macroeconomic impact of stroke. Information on stroke disseminated through high quality scientific journals dealing with stroke, such as “Cerebrovascular Diseases” or “Stroke”, have remained limited to professionals. It is true that certain types of acute stroke if diagnosed within hours, can be treated with thrombolysis or mechanical clot retrieval. However, in reality, these treatment modalities are too sophisticated and expensive to be widely delivered through the fragile and under-resourced health systems of most developing countries. In low income countries, if at all, acute stroke interventions may be available only in one or two tertiary care hospitals in the capital cities. Even then, weak public transport systems particularly in the peripheral regions of these countries, prevent majority of acute stroke victims from accessing treatment in a timely fashion. For these reasons, stroke care with a credible global perspective has to prioritize prevention and rehabilitation, domains which are much less in need of sophisticated means, and costly teams and units.




      There is room to accelerate efforts to address stroke worldwide [5, 6]. All countries need to integrate prevention and control stroke (NCDs) within the national response to attain sustainable development goals (see Chapter 6). Gaps in prevention and care of stroke are most notable in low-and middle-income countries. In low-income countries with resource constraints, available resources have to be invested in very cost effective interventions to make stroke prevention and care more efficient and equitable (see Table 1.1).




      

        Table 1.1 Minimum requirements for prevention and control of stroke in low and medium resource settings




        

          

            

              	Components



              	Low Resource Settings e.g. Low Income Countries



              	Medium Resource Settings

            


          



          

            

              	Determinants of health (see Chapter 6)



              	Integrate prevention and control of stroke (NCDs) in the national response to attain SDGs, prioritizing SDG goals 1 and 3



              	Integrate prevention and control of stroke (NCDs) in the national response to attain SDGs

            




            

              	Risk factors (see Chapters 2, 3 and 4)



              	Implement policies to attain global NCD targets on tobacco, harmful use of alcohol, population salt consumption and physical inactivity



              	Implement policies to:


              - attain global NCD targets on tobacco, harmful use of alcohol, population salt consumption and physical inactivity


              - reduce exposure to an unhealthy diet


              - attain NCD targets on diabetes and hypertension


              -reduce air pollution

            




            

              	Prevention in high risk people


              (see Chapters 2,3 and 4)



              	Improve access to early detection and treatment of high risk people to prevent first and recurrent strokes and to attain global NCD target 8, at least in the population above 40 years of age



              	-Improve access to early detection and treatment of high risk people to prevent first and recurrent strokes and to attain global NCD target 8


              -Improve early detection and stroke prevention in people with atrial fibrillation

            




            

              	Health system


              Governance (see Chapters 2, 3 and 4)



              	-Increase resources for prevention of stroke (NCDs)


              -Strengthen primary health care to implement primary and secondary prevention of stroke



              	-Increase resources for prevention of stroke (NCDs)


              -Strengthen primary health care, acute stoke care, stroke unit care and stroke rehabilitation

            




            

              	Health financing


              (see Chapters 2,3 and 4)



              	-Invest more resources to address stroke (NCD) prevention and control -Include primary and secondary stroke prevention interventions in basic benefit package (e.g. WHO Package of Essential NCD interventions, WHO PEN)



              	-Invest more resources to address stroke (NCD) prevention and control


              -Facilitate phased-out provision of financial protection for stroke prevention and care


              - Improve access to affordable sustainable stroke unit care


              -Advance towards Universal Health Coverage

            




            

              	Service delivery


              (see Chapters 2,3, 4 and 5)



              	-Provide basic acute stroke care:


              Recognition of stroke symptoms and


              admission to health facility for basic blood tests e.g. blood glucose, assessment of swallowing and


              management to prevent infection, aspiration pneumonia, dehydration hypoglycaemia, deep vein thrombosis and skin ulcers


              -Implement primary and secondary prevention of stroke through primary health care approach (global NCD target 8 and WHO Package of Essential NCD interventions, WHO PEN)



              	-Provide emergency unit care diagnosis, investigations including neuroimaging and thrombolytic therapy for acute stroke


              -Deliver acute stroke care in stroke units


              -Implement primary and secondary prevention of stroke through primary health care approach (global NCD target 8)


              -Provide access to stroke rehabilitation services with early functional assessment, goal setting, individualized rehabilitation and follow-up plans

            




            

              	Technologies and medicines


              (see Chapter 2)



              	Improve access to basic technologies and medicines listed in global NCD target 9



              	Improve access to diagnostic lab tests, electrocardiography, echocardiography and neuroimaging and medicines including those listed in global NCD target 9

            




            

              	Health workforce


              (see Chapters 4 and 5)



              	-Provide education and skills training to those involved in stroke care including those at first contact level


              -Train in risk factor assessment, total cardiovascular risk approach, management, basics of acute stroke care and rehabilitation and secondary prevention



              	-Provide education and skills training to those involved in stroke care including those at first contact level


              -Train in risk factor assessment, total cardiovascular risk approach, management, basics of acute stroke care and rehabilitation and secondary prevention


              -Improve access to physicians with expertise in acute stroke care, stroke prevention and rehabilitation


              -Train interdisciplinary teams for stroke unit care and rehabilitation

            




            

              	Health information systems


              (see Chapters 2, 3, 4 and 5)



              	-Improve accuracy of systems for registering births and deaths


              -Establish population risk factor surveillance


              -Gather reliable health information for NCDs (stroke) using integrated approaches in primary health care



              	-Improve accuracy of systems for registering births and deaths


              -Establish population risk factor surveillance


              -Gather reliable health information for NCDs (stroke) using integrated approaches in primary health care


              -Establish hospital based stroke registries


              -Establish audit systems to improve quality of stroke care and outcomes

            




            

              	Families and communities (see Chapters 4 and 5)



              	Train patients and families in early recognition of stroke, simple rehabilitation techniques and self-management



              	Improve access to:


              -home care stroke rehabilitation services - organized outpatient stroke rehabilitation services -organized family and community support groups

            




            

              	Research and development (see Chapter 7)



              	Conduct context specific research to investigate:


              - how to implement what has worked in other settings, in resource constrained contexts


              -how to implement very cost effective stroke prevention and control interventions e.g. WHO best buy NCD interventions


              -the microeconomic and macroeconomic impact of stroke



              	Conduct context specific research to investigate:


              -how to implement cost effective stroke prevention and control interventions


              -the microeconomic and macroeconomic impact of stroke


              -
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