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			Preface

			My story began on July 12, 2017. I had gotten up and fed my cat and myself, and was relaxing in front of the TV to watch the morning news, which was extra troubling that day. Suddenly, I realized I couldn’t move my left leg. I knew I was having a stroke. I felt utter terror, but I managed to press my Medic Alert button, which I had worn around my neck since acquiring it, thank God. Immediately, I heard a voice in the kitchen saying, “Are you all right, Mrs. Stevens?” I replied, “No I’m having a stroke. Please send help!”

			It seemed like it took an eternity for the EMS to arrive. I tried to stand up and unlock the door. Stupid idea! I fell on my left side, injuring my ribs, which hurt for weeks. EMTs were able to enter the house because Medic Alert had given them the code to my lockbox containing my house key—like the one a realtor puts on your front door. They quickly assessed me and agreed I had likely experienced a stroke. They immediately alerted the hospital to assemble the stroke team. They also inserted an IV and asked me all kinds of questions.

			The stroke team was waiting for me at the hospital—approximately ten nurses, doctors, and technicians. A neurologist would arrive a few minutes after I got there. Then I was off for a CAT scan to determine whether my stroke had been caused by a blood clot or a bleed. This was critical information, and it was found that I had experienced a blood clot, not a bleed. One modern medical miracle is a drug called TPA, which dissolves blood clots. It is helpful only if given shortly after a stroke, though, and if given to a patient with a bleed it could cause fatal bleeding. However, because my stroke had been caused by a blood clot and the CT scan had not shown any bleeding, they gave me TPA. The paralysis of my left side and face began to improve considerably and I entertained the naïve thought that perhaps I could go home that afternoon.

			Of course, I didn’t go home that afternoon. I spent two days in intensive care. The paralysis would come and go, and with it extreme restless leg syndrome. I couldn’t keep my left leg from shaking violently, and soon both legs were jerking. Finally, they gave me medication to stop the shaking. I was out of bed the first day and was able to stand with help.

			After two days, they took me by ambulance to a rehabilitation unit at a different hospital. My rehab doctor was great, and he and his team of therapists were pros. By then we knew I was going to be okay. I asked the doctor why I had had the stroke, as I didn’t have any of the risk factors—I was thin, I exercised, my blood pressure was low, I did not have diabetes, I had never smoked, and my diet was stellar—lots of fruits and veggies, lots of whole grains, and very little red meat. He had no clear answer, but he emphasized that my lifestyle had clearly made the stroke less severe and would make my recovery faster and easier.

			I was in the rehab hospital for about ten days. I had two immediate goals that spurred me on. The first was to play tennis again; the second was to go to Michigan in two weeks—a vacation my sons and I had been planning and looking forward to for months. In fact, my sons stood over my bed and said so sternly, “Now, Mom, you need to work really hard in rehab.” They didn’t mention the Michigan trip, but I could tell it was a large factor in their insistence that I work hard to recover—it was a large factor in my desire to recover quickly, too! They also notified all my friends and gave them specific times they could visit me so that I wouldn’t become overtired.

			I worked really hard. I slurred my speech for the first few days and was seen a couple of times by a speech therapist, who tested my speech and my ability to swallow. But I needed occupational and physical therapy sessions twice a day. I had the greatest therapists. They knew my goal was to go to Michigan soon. My PT would say, “Michigan,” when the length of my steps was too short. He also knew my goal was to play tennis again, so a friend brought in my tennis racket and we hit balloons.

			Yes, we went to Michigan on time. I had wanted to play a little tennis, but my sons nixed that—“No, Mom, your balance is not good enough,” and they were right. We went for lots of short walks, and they said, “Michigan,” whenever my steps were too short. I really wanted to shuffle, so I had to fight against that inclination. We gradually increased the distance. We had a great time, but I was sleepy and exhausted. I would almost fall asleep at breakfast. I had to take many naps over the course of a day, and I still slept well at night.

			When we returned home, I attended months of OT and PT. My physical therapist said I wasn’t ready for tennis, but we could work on that goal. I grabbed my racket and hit a tennis ball against a wall with my therapist holding on to me as support. I even tried to serve. We worked endlessly on my walking to make it normal. In OT we worked extensively on the skills needed for driving, especially trying to lower my reaction time. Eventually, my therapists told my doctor I was okay to drive if I could pass a driving test with a special therapist. I passed—another milestone crossed.

			Finally, my PT said I was ready to try a little tennis. Fortunately, I had been taking lessons previous to my stroke, so I went back to the same instructor. He couldn’t have been better—he was especially interested in balance and coordination. Some days he would say, “No backhand or serving today—your balance isn’t good enough.” And after each lesson, he would write a summary for my PT, spelling out what I needed to work on. It was months before I could get my serve over the net. I continue the tennis lessons today, and they have greatly improved my balance, movement, and coordination.

			After leaving physical therapy, I had several periods when my balance and coordination were off, so I returned to PT and worked hard on those skills again. I still do balance exercises every day. Most of the time I am fine, but there are times when I’m wobbly—especially first thing in the morning and when I’m tired.

			The idea to write this book was suggested to me by my rehab doctor soon after he learned I was a health book author. When I felt ready, I reached out for a coauthor. I was fortunate enough to connect with Amy Towfighi, MD—a renowned stroke expert. She said her passion was stroke research and better patient recoveries. I knew I had found the right person. Now that our book is finished, I feel the same sense of accomplishment I felt as I stepped back onto the tennis court—the sense of accomplishment that comes in reaching a once daunting goal.

			Strokes usher in an unexpected period of change. I hope this book makes the changes that accompany a stroke a little easier to manage and the difficulties of recovery a little easier to overcome.

			Just one more thing: In order to avoid awkward phrasing within sentences, the publisher has chosen to alternate between the use of male and female pronouns. Therefore, male pronouns are used when referring to stroke survivors or at-risk individuals, while female pronouns are used when referring to doctors or other members of the healthcare community.

		

	
		
			Introduction

			A stroke changes the lives of many people: the stroke survivor, his family members, and his friends. The first goal of this book is to help you understand what a stroke is. The second goal is to explain why strokes occur and how to reduce or eliminate their risk factors. The third goal is to help stroke patients recover from their strokes as much as possible. The final goal is to support caregivers, whether they are spouses, siblings, grown children, or dear friends.

			Written by stroke specialist Amy Towfighi, MD, and health writer and stroke survivor Laura J. Stevens, MSci, What You Must Know About Strokes explains what happens during a stroke, how a stroke is treated in the hospital, the various aspects of the rehabilitation process, the difficulties stroke patients may encounter in returning home and how to address them, and how to prevent a second stroke.

			Part I defines the event, describes the different types of strokes, and details the many effects they can cause. It also talks about the critically important warning signs of a stroke, which can help you save a stranger’s life, a loved one’s, or your own. It also discusses neuroplasticity—the amazing ability of the brain to form new networks to meet new needs, essentially “rewiring” itself, which is especially helpful after a stroke. Part I goes on to discuss the risk factors for stroke—high blood pressure, smoking, type 2 diabetes, poor diet, alcohol consumption, inactivity, and obesity. In fact, high blood pressure accounts for over half of all strokes. It is critical to understand these risk factors so you can help yourself or your loved ones decrease these risks and prevent a second stroke or avoid a first one altogether.

			Part II explains what happens after a stroke patient reaches the hospital, how stressful this experience can be for both the patient and his loved ones, and how vital it is to get excellent care. By the time you read this book, this hospital period will likely be behind you or your loved one, but we are presenting this material to make the book complete for all readers. Part II discusses inpatient and outpatient rehabilitation—what to expect in therapy, the different forms of therapy, and the types of therapists and their training. Depending upon a stroke survivor’s needs, he may receive occupational, physical, speech, vision, or other therapies. Part II also touches upon complementary therapies that have not been studied as much as standard therapies but about which you may have questions—for example, massage, music therapy, and acupuncture. It describes each therapy, details any research behind it, and gives our pertinent recommendations.

			Part III is meant to help stroke survivors avoid having another stroke. Many patients who experience a first stroke will have another stroke if they don’t work on their risk factors. Part III can help stroke survivors greatly reduce their risks of having a second stroke. For example, for a stroke patient who has high blood pressure—a critical risk factor for many stroke survivors—this part discusses ways in which he may bring it down, including medication, dietary changes, and exercise. In fact, because diet is critical in reducing stroke risk, we have devoted four chapters to this topic. Chapter 10 talks about protective nutrients, including certain vitamins, minerals, essential fatty acids, and antioxidants that will heal and protect the brain and blood vessels. Chapter 11 concentrates on foods and food components to limit or avoid completely, such as red meat, processed meat, saturated fat, trans fat, sodium, alcohol, sugar, and artificial sweeteners.

			Chapter 12 discusses recommended foods that can help prevent strokes, such as whole grains, fruit, vegetables, lean protein (less beef protein, more chicken, fish, or plant protein), nuts, dairy and alternatives, and so on. It is not easy for a person to change his diet, but this book makes it easier, recommending healthy, delicious foods that will lead to better health. Chapter 13 offers menus for tasty daily meals and snacks, giving you an example of one week of menus and snack suggestions. It also explains how to choose healthy foods when dining out, and discusses assisted living and how to achieve a heart-and brain-healthy diet in this environment.

			Part IV deals with stroke effects you cannot see, such as fatigue, depression, anxiety, pain, and sleep problems. Many stroke survivors have these problems, but there are ways to improve mood and lift depression, and this part of the book can show you how. In addition, it offers lots of practical advice about safety, addressing a stroke survivor’s need for a safety-proofed home that has been organized so that it functions well for his new needs. It also talks about a stroke survivor’s need to maintain a routine that includes getting all his meds on time, preparing healthy meals and snacks, going to outpatient rehab, and keeping appointments with his healthcare provider after he leaves the hospital.

			Stroke patients have the ability to make improvements in recovery and avoid another stroke by going to all therapy sessions, doing appropriate exercises at home, choosing a healthy diet, taking appropriate medications, and seeing their doctors for all scheduled appointments. Rome wasn’t built in a day, but this book can help stroke survivors lead better, healthier, and happier lives.

		

	
		
			Part I: 
Learning about Strokes

		

	
		
			1. What Is a Stroke?

			Unless you or a loved one has experienced a stroke, this medical possibility may never have entered your mind. Yet strokes are the leading cause of disability and second leading cause of death worldwide. On average, every forty seconds, someone in the United States has a stroke. If you or someone you know has experienced one, it helps to understand what has taken place. It is also essential to know that anyone who has had a stroke is at increased risk of having another. In fact, 25 percent of all strokes occur in people who have already had strokes. Despite these alarming statistics, the good news is that, in addition to being able to predict and prevent strokes, we now have effective ways to treat stroke patients. Moreover, the brain has an incredible capacity to repair itself, and repeat strokes can be prevented.

			This chapter discusses how and why specific types of strokes occur. It looks at symptoms that may appear during a stroke, making one easier to spot. The decisions made during the first minutes after a stroke are crucial to outcomes, so this chapter includes information on what should be done during this time period. Finally, it discusses prognosis after the event.

			STROKES EXPLAINED

			To better understand strokes, you need to first learn about blood and how the brain receives oxygen. Blood vessels that carry oxygen-rich blood to the body are called arteries. They divide into smaller blood vessels called capillaries, which connect to the veins. Oxygen in the bloodstream is delivered to the body’s cells at the capillary level. Once this has been accomplished, veins carry oxygen-depleted blood back to the heart. This blood circulates through the lungs, picks up more oxygen, and returns to the heart, which then pumps this oxygen rich-blood through arteries to the organs. The main artery originating from the heart is called the aorta. The aorta branches into smaller arteries which supply brain cells, also known as neurons.

			Advice for Caregivers 
Why Understanding Stroke-Related Words Is Important

			Becoming acquainted with the medical terms and explanations found in this chapter will help you better understand what happens during a stroke, communicate with the healthcare team, and relay beneficial information to a loved one who has had a stroke. Don’t hesitate to ask questions if things are unclear. The healthcare team knows this situation is likely overwhelming and will be happy to explain and reiterate information.

			Almost half of blood (55 percent) consists of plasma, which is a yellow liquid that carries nutrients such as glucose, proteins, fatty acids, and so on. The remaining percentage is made up of three kinds of blood cells. Red blood cells give blood its color and are responsible for carrying oxygen to all cells. White blood cells help the body fight infections. Finally, platelets help prevent excessive bleeding after an injury.

			As we age, plaque, which is made up of fat, cholesterol, calcium, and other substances found in the blood, begins to accumulate in our arteries. This process starts when we are teenagers and is impacted by blood pressure, cholesterol, diabetes, diet, smoking, and genetics. It can lead to narrowing and hardening of arteries.

			Plaques are also prone to rupturing. When they do, platelets and clotting proteins in plasma rush to the site of injury to repair it, forming a blood clot. A blood clot—also referred to as a thrombus—is a thick clump of blood that forms after an injury and “plugs” the hole at the injured site. Blood clots can occur in both veins and arteries, but strokes, except in rare circumstances, are related to clots in arteries. A clot can completely block a blood vessel (causing an occlusion), or a piece of it may break off (this piece is called an embolus) and travel down the path of a blood vessel, eventually blocking a smaller blood vessel. (See Figure 1.1 below.) This blockage is known as an embolism. This process is similar to what happens during a heart attack. If a plaque ruptures in an artery of the heart, a blockage may result that deprives the heart of oxygen, causing a heart attack. If it ruptures in an artery leading to the brain, a blockage may occur that deprives the brain of oxygen, causing what is known as an ischemic stroke.

			In addition to plaque build-up in arteries leading to strokes, the walls of arteries can become fragile when they have been exposed to high blood pressure, type 2 diabetes, smoking, cholesterol, or stimulant drugs (such as cocaine or amphetamines). Once they have become fragile, they can burst, causing bleeding in the brain, also known as a hemorrhagic stroke.
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			Figure 1.1. Blood Clots and Brain Damage

			The majority of strokes (85 percent) are of the ischemic variety, and it is important to understand the difference between each type, as their symptoms and treatments may differ. For example, a severe headache that comes on suddenly is more commonly a warning sign of a hemorrhagic stroke. In both cases of stroke, depending on the location of the injured cells in the brain, certain parts of the body may no longer function as they should.

			Ischemic Strokes

			Ischemic strokes are typically subdivided by the underlying cause: plaque in large arteries (large artery atherosclerosis), small vessel disease, clots that originate in the heart (cardioembolic stroke), or “other” types.

			Large artery atherosclerosis means there is plaque build-up in the walls of arteries leading to the brain. When plaque accumulates on the walls of arteries, causing hardening and narrowing, it can reduce the flow of oxygen-rich blood to the brain. Alternatively, a plaque can rupture, causing a clot to form, which can then either block an artery or break off and travel to a smaller artery in the brain, obstructing blood flow. Conditions that lead to plaque build-up include high blood pressure, poor diet, smoking, physical inactivity, abnormal cholesterol levels, and type 2 diabetes.

			Small vessel disease refers to narrowing of the small arteries that originate from the larger arteries leading to the brain. The major factors responsible for small vessel disease are high blood pressure and type 2 diabetes, although cholesterol and smoking also likely play a role. These small arteries can become blocked, causing an ischemic stroke.

			A stroke caused by a clot originating in the heart, known as a cardioembolic stroke, can be caused by numerous conditions, including a mechanical heart valve, heart attack, heart failure, clot in the heart, infection of a heart valve, or an irregular heart rhythm known as atrial fibrillation.

			Strokes in the “other” category include strokes due to a tear called a dissection in the arteries leading to the brain, blood-clotting disorders (as can be seen in individuals with rheumatic diseases such as lupus), sickle cell disease, or stimulant medications or drugs (including cocaine, methamphetamines, and over-the-counter pharmaceuticals such as pseudoephedrine).

			Sometimes, the cause of a stroke cannot be determined. In these cases, more diagnostic tests will likely need to be done to find out why it occurred. Even with extensive testing, the cause may not be apparent in approximately 20 percent of cases.

			Hemorrhagic Strokes

			Hemorrhagic strokes are divided into those that bleed into the brain, which are known as intracerebral hemorrhages, and those that bleed into the space between the brain and the skull, which are called subarachnoid hemorrhages. An intracerebral hemorrhage is usually caused by high blood pressure or by a protein known as amyloid, which builds up in the small arteries of the brain as we age. Other causes include blood-thinning medications, structural abnormalities of arteries or veins, stimulant drugs, and excessive alcohol use.

			A subarachnoid hemorrhage is typically caused by the rupture of an outpouching, or balloon-like bulge, of the wall of an artery, otherwise known as an aneurysm. It can also result from abnormalities of arteries or veins.

			Transient Ischemic Attack (TIA)

			A transient ischemic attack, or TIA, occurs when the supply of blood to an area of the brain is blocked but then restored. As its name implies, a TIA is temporary, and damage to the brain is not sustained. Even though the symptoms of a TIA subside, it is critical to go to the hospital after experiencing one to determine why it happened and to start medications to prevent a future stroke. In some cases, an urgent intervention such as surgery may be indicated. The short-term risk of having a stroke after a TIA is as high as 10 percent at two days, and 17 percent at ninety days.

			WHAT CAUSES STROKES?

			While some strokes are not preventable, the overwhelming majority of strokes can be prevented by changes to lifestyle habits and control of key risk factors. In fact, five modifiable risk factors account for over 80 percent of all strokes: high blood pressure, smoking, abdominal obesity, poor diet, and physical inactivity. High blood pressure is by far the most important cause of stroke, accounting for half of all cases. Other common causes of stroke include an irregular heart rhythm (atrial fibrillation), a dissection (tear) in an artery leading to the brain, and blood-clotting disorders. Chapter 2 discusses the risk factors for stroke in detail.

			STROKE EFFECTS

			The overall effects of a stroke depend on the area of the brain that has been affected. Different parts of the brain are associated with different functions. When a particular area of the brain is deprived of oxygen or injured by bleeding during a stroke, the symptoms that manifest will be related to the bodily functions associated with this area.

			There are numerous “stroke syndromes”—constellations of symptoms that correlate to the part of the brain affected by a stroke. In general, each side of the brain controls the other side of the body. Therefore, if a person has a stroke that affects the right motor cortex, he may suffer paralysis of the left side of his body. If a person has a stroke that affects the left sensory cortex, he will experience numbness on the right side of his body. A stroke in the right occipital lobe affects vision in the left visual field, whereas a stroke in left occipital lobe affects vision in the right visual field.

			The location of language in the brain depends on whether an individual is left-handed or right-handed. In individuals who are right-handed, language is processed predominantly in the left side of the brain. For about 50 percent of left-handed people, however, language is processed predominantly in the right side of the brain. Therefore, a stroke in the left side of the brain would not affect language skills in these left-handed individuals. Although a left-handed person may exhibit slightly differently symptoms than a right-handed person would in relation to the exact same stroke, the collection of possible stroke symptoms remains the same. In light of this fact, it is important to learn these signs and know what to do when they appear.

			The old real estate adage “location, location, location” also applies to strokes. A tiny (one centimeter in size) stroke in the frontal cortex may cause minimal symptoms, whereas a stroke of comparable size in the brainstem, where numerous pathways converge, can cause complete paralysis of one side of the body, numbness on one side of the body, or double vision. In short, the part of the brain affected by a stroke determines the resultant symptoms.

			Arteries and Stroke Symptoms

			Since different arteries supply blood to specific parts of the brain, some knowledge of these blood vessels can help you understand the aftermath of a stroke.

			The brain receives its blood supply from two sources: the internal carotid arteries, which are paired arteries (i.e., one artery is found on each side of the brain) located at the front, or anterior, of the brain; and the vertebral arteries, which are located at the back, or posterior, of the brain. 

			Each internal carotid artery branches into a middle cerebral artery and an anterior cerebral artery. The vertebral arteries located on the right and left side of the neck join to form the basilar artery, a single artery that feeds the brainstem. The brainstem allows signals to travel between the brain and the spinal cord. The basilar artery then splits into two posterior cerebral arteries.

			The anterior and posterior arteries join to create an important formation of arteries known as the Circle of Willis at the base of the brain. The Circle of Willis is helpful because it enables other arteries to feed the brain if one artery is blocked.

			Stroke syndromes can be defined by the arteries that supply blood to the brain. A left middle cerebral artery stroke can cause weakness in the right side of the face, right arm, and right leg; numbness of the right side of the face, right arm, and right leg; difficulty speaking and understanding; difficulty looking to the right; inability to see the right visual field; and slurred speech. A right middle cerebral artery stroke can cause weakness in the left side of the face, left arm, and left leg; numbness of the left side of the face, left arm, and left leg; difficulty looking to the left; inability to see the left visual field; neglect (lack of attention to) the left; and slurred speech. (Refer back to Table 1.1.)

			A posterior cerebral artery stroke can result in an inability to see the visual field of the opposite side of the affected side of the brain and difficulty with memory. (In other words, a left posterior cerebral artery stroke will cause blurring of the right field of vision, and vice versa.) An anterior cerebral artery stroke can cause weakness in one leg (depending on the side of the brain affected), problems in controlling urination, and personality changes.

			A blood clot in the vertebral or basilar artery can lead to a range of symptoms that include dizziness, problems with balance, falls, weakness or numbness on one side of the body, double vision, and hiccups. 

			Table 1.1. Stroke Location and Its Associated Effects

			
				
					
					
				
				
					
							
							Affected Artery

						
							
							Most Common Symptoms

						
					

					
							
							Left middle cerebral artery stroke

						
							
							Weakness in the right side of face, right arm, and right leg

							Numbness of the right side of face, right arm, and right leg

							Difficulty speaking and understanding (in right-handed individuals and 50 percent of left-handed individuals)

							Difficulty looking to the right

							Inability to see the right visual field

							Slurred speech

						
					

					
							
							Right middle cerebral artery stroke

						
							
							Weakness in the left side of face, left arm, and left leg

							Numbness of the left side of face, left arm, and left leg

							Difficulty looking to the left

							Inability to see the left visual field

							Neglect (lack of attention to) the left

							Slurred speech

						
					

					
							
							Posterior cerebral artery stroke

						
							
							Inability to see the visual field of the opposite side of the affected side of the brain

							Poor memory

						
					

					
							
							Anterior cerebral artery stroke

						
							
							Weakness in one leg (depending on the affected side of the brain)

							Urinary incontinence

							Personality changes

						
					

				
			

			COMMON WARNING SIGNS

			You may save your life, a loved one’s life, or the life of a stranger by knowing the warning signs of a stroke. Over the years, stroke treatment options have improved dramatically. We now have treatments that are highly effective if given within hours of symptom onset. We also have medications to reduce the risk of a second stroke and therapies to enhance recovery. The key to taking advantage of stroke treatments is calling 911 at the first sign of a stroke.

			Using the acronym BE FAST can help you recall the main stroke warning signs and remember what to do if you or someone near you begins to experience any of them.

			B: Balance

			E: Eyes

			F: Facial droop

			A: Arm weakness

			S: Speech slurred or difficulty speaking

			T: Time to call 911

			If you think someone is having a stroke, check his balance. Is he having difficulty standing or walking? Is he having any difficulty seeing? Is he experiencing double vision or an inability to see on one side? Ask him to smile. Does one side of his face droop? Ask him to raise both arms. Does one arm drift down? Ask him to repeat a phrase. Is his speech slurred or difficult to understand? Does he have difficulty understanding you? If you spot any of these signs, call 911 immediately.

			STROKE CENTERS

			If you witness someone having a stroke and immediately call 911, emergency medical personnel will transport him to the nearest hospital capable of managing strokes, and often will notify the hospital prior to arrival, so that the entire stroke team will be ready. On the way to the hospital, emergency medical technicians, or EMTs, will measure his vital signs and insert an IV into one of his veins so he can receive drugs at the hospital immediately. Therefore, if you see someone experiencing stroke warning symptoms, call 911 for immediate care, and don’t try to drive the patient to the hospital yourself. Precious time will be lost in assembling the stroke team, and he won’t get the treatment he needs in a timely fashion. Remember: Every second counts during a stroke.

			Why Call 911?

			Dr. Jeffrey Saver, one of the most influential stroke neurologists, in a landmark paper, quantified just how much brain is lost during every second of a stroke. He estimated that in a typical large vessel stroke, 120 million neurons (nerve cells), 830 billion synapses (connections between nerve cells), and 714 km (447 miles) of myelinated fibers (cell parts that work like electrical wires transmitting signals) are lost each hour. In each minute, 1.9 million neurons, 14 billion synapses, and 12 km (7.5 miles) of myelinated fibers are destroyed. In fact, a brain deprived of oxygen ages 3.6 years each hour without treatment. These staggering figures underlie why it’s important to seek treatment as soon as possible and halt the damage.

			A nationwide independent organization known as the Joint Commission currently awards certificates of distinction to hospitals equipped to manage strokes and ensure better outcomes related to stroke care. In many cities throughout the United States, ambulance routing protocols ensure that individuals with stroke symptoms are routed to hospitals with the ability to manage strokes. Primary stroke centers have demonstrated that they are able to deliver timely, appropriate care and meet key quality metrics related to treating strokes with clot-busting medications when necessary, taking measures to avoid complications, and starting appropriate medications to prevent additional strokes. Comprehensive stroke centers and thrombectomy-capable centers have even more specialized services, such as managing an aneurysm or pulling a clot out of an artery.

			PROGNOSIS FOR RECOVERY

			During the first few days after a stroke, the medical team will provide treatments to minimize damage to the brain and supportive care to ensure that the brain is getting adequate blood flow and oxygen. It will also take measures to minimize complications that may result from the stroke. Once a stroke survivor is beyond those first few days, the prognosis for recovery is promising, given the brain’s remarkable ability to create new networks. The brain has a property called neuroplasticity, meaning it can form new networks throughout life. When existing networks are damaged by a stroke, new ones can form. This ability of the brain to compensate for injury underlies much of the recovery after stroke. In later chapters, you will learn how therapy can be used to take advantage of the brain’s innate neuroplasticity.

			CONCLUSION

			A stroke is a common condition that has a tremendous impact on people’s lives, yet it is treatable and preventable, and the brain has a remarkable ability to repair itself once it has experienced a stroke. The majority of strokes (85 percent) are ischemic strokes, the type caused by a blockage of an artery leading to the brain. The remaining 15 percent of strokes involve bleeding into or around the brain. Strokes express themselves in different ways, depending on which part of the brain has been affected.

			Most strokes can be prevented by changes to lifestyle habits and control of key risk factors. Five factors in particular are responsible for four out of five strokes: high blood pressure, smoking, abdominal obesity, poor diet, and physical inactivity. Among these factors, high blood pressure is by far the most important cause of stroke, accounting for half of all cases. The next chapter discusses the aforementioned risk factors and others in greater detail.

			Finally, don’t forget these two words: BE FAST. They stand for balance, eyes, face, arm, speech, and time to call 911. The better you are able to recognize the warning signs of a stroke, the quicker you will be able to get help, and this speed can make all the difference in terms of outcome. When it comes to strokes, the sooner a stroke patient reaches appropriate care, the better the result. Remember: Time is brain.

		

	
		
			2. Who Is at Risk?

			It is crucial to know the factors that put you at risk of having a stroke, particularly if you have already had a stroke and wish to avoid experiencing another one. This information can also help you spot stroke risk factors in others and show those at-risk how to mitigate or eliminate these factors. As you read this chapter, you will come to understand how simple it is to recognize these risk factors. While some of these factors cannot be easily altered, the vast majority of them can be changed.

			Understanding whether a person is at risk of having a TIA, a first stroke, or recurrent strokes is aided by looking at the available science and statistics. This chapter not only names stroke risk elements but also explains why they may present a danger to your health in more ways than one.

			STROKE STATISTICS

			Each year, approximately 800,000 individuals in the United States experience a stroke. Three-quarters of these strokes are first attacks. The remainder represents repeat events in individuals who have previously had a stroke or TIA. Age, race, ethnicity, and sex affect stroke risk. Stroke risk increases with age. Nevertheless, strokes can occur in younger people, too—approximately 30 percent of stroke survivors are under the age of 65. Under the age of eighty, men are more likely to have a stroke than women, but in later years, women have an equal or higher risk of stroke than men. In addition, since women live longer than men, and the risk of stroke is higher in the elderly, more women than men are living with the effects of having had a stroke. With respect to race and ethnicity, black and Hispanic individuals are more likely than whites to experience a stroke, while Asians and Native Americans have fewer strokes than white people. A strong family history of stroke also puts a person at risk of having a stroke.

			The Stroke Riskometer

			If you want a quick and easy way to determine your risk of stroke, there’s an app for that. Endorsed by the World Stroke Organization, the Stroke Riskometer is a free app for smartphones and tablets that can inform you of your risk of having a stroke in the next five or ten years. It also shows you how your risk level compares with the risk level of someone of the same age but who has no risk factors. The website https://www.strokeriskometer.com provides more information.

			SEVEN MODIFIABLE RISK FACTORS

			Although strokes can be caused by a multitude of factors, there are seven key modifiable risk factors responsible for the overwhelming majority of cases:

			
					High blood pressure

					Smoking

					Type 2 diabetes

					Abnormal cholesterol

					Obesity

					Lack of physical activity

					Poor diet

			

			In fact, high blood pressure, smoking, abdominal obesity, physical inactivity, and poor diet account for 82 percent of ischemic and 90 percent of hemorrhagic strokes in the world. Many other factors increase stroke risk, including an abnormal heart rhythm known as atrial fibrillation, depression, mechanical heart valves, heavy alcohol use, illicit drug use (such as cocaine and methamphetamine), sleep apnea, migraines, contraceptive use, and pregnancy.

			Table 2.1. Life’s Simple 7s Calculator

			
				
					
					
					
					
					
				
				
					
							
							Risk Factor

						
							
							Poor (0)

						
							
							Intermediate (1)

						
							
							Ideal (2)

						
							
							Score

						
					

					
							
							Blood Pressure (mmHg) 
SBP: Systolic Blood Pressure
DBP: Diastolic Blood Pressure

						
							
							SBP ≥ 140 or DBP ≥ 90

						
							
							SBP = 120–139 or DBP = 80–89 or treated to less than 120/80

						
							
							< 120/80 without a hypertension drug

						
							
					

					
							
							Smoking 

						
							
							Current smoker

						
							
							Former smoker or quit less than one year ago

						
							
							Never smoker or quit more than one year ago

						
							
					

					
							
							Fasting Glucose (mg/dL)

						
							
							≥ 126

						
							
							100–125 or treated to less than 100

						
							
							< 100

						
							
					

					
							
							Total Cholesterol (mg/dL)

						
							
							≥ 240

						
							
							200–239

						
							
							< 200

						
							
					

					
							
							Body Mass Index (kg/m2)

						
							
							≥ 30

						
							
							25–29.9

						
							
							18.5–25

						
							
					

					
							
							Physical Activity

						
							
							None

						
							
							1–149 minutes a week of moderate activity or 1–74 minutes a week of vigorous activity

						
							
							At least 150 minutes a week of moderate activity or 75 minutes a week of vigorous activity

						
							
					

					
							
							Diet

						
							
							0–1

						
							
							2–3

						
							
							4–5

						
							
					

					
							
							One point for each of the following daily components:

							Fruits and vegetables, about 4.5 cups a day

							Fish, 3.5 ounces about two times a week

							Sodium, less than 1,500 mg a day

							Sweets or sugar-sweetened beverages, less than 450 kcal a week

							Whole grains, about 3 servings a day

						
					

					
							
							Total Score

						
							
					

				
			

			In light of the seven key factors listed above, the American Heart Association has developed a set of goals for ideal cardiovascular health. Entitled “Life’s Simple 7s,” it addresses each of these seven factors and states that ideal cardiovascular health (and thus a reduction in stroke risk) may be accomplished by quitting smoking, engaging in regular physical activity, eating a healthy diet, and maintaining normal weight, blood pressure, cholesterol, and blood sugar levels. (Information on how to change these factors and minimize the risk of having another stroke appears in Chapter 9.) Remember that “Life’s Simple 7s” can be controlled.

			A person should know where he stands with each of Life’s Simple 7s, particularly if he is a stroke survivor. Table 2.1 is designed to help people calculate their cardiovascular risks according to the American Heart Association’s set of categories. A score for each risk factor should be marked (from 0 to 2), and then the seven scores should be added together to find their sum. A score of 0–4 corresponds to poor cardiovascular health; a score of 5–9 corresponds to intermediate cardiovascular health; and a score of 10–14 corresponds to optimal cardiovascular health.

			For those who have already had a stroke, Table 2.2 (below) can act as go-to guide to goals for these risk factors.

			table 2.2. Goals after a Stroke

			
				
					
					
				
				
					
							
							Risk Factor

						
							
							Goal

						
					

					
							
							Blood Pressure

						
							
							Less than 130/80 mmHg

						
					

					
							
							Smoking

						
							
							Do not smoke

						
					

					
							
							Blood Sugar

						
							
							Hemoglobin A1c less than 7%

						
					

					
							
							Cholesterol

						
							
							LDL cholesterol level less than 70 mg/dL

						
					

					
							
							Weight

						
							
							BMI 18.5–24.9 kg/m2

						
					

					
							
							Physical Activity

						
							
							At least three sessions of 20–60 minutes of moderate intensity aerobic activity a week

						
					

					
							
							Diet

						
							
							Consume recommended servings of fruit and vegetables, whole grains, low-fat dairy, fish, nuts or legumes, and healthy vegetable oil (avoid salt, sugar, saturated or trans fat)

						
					

				
			

			HIGH BLOOD PRESSURE

			High blood pressure, also known as hypertension, is by far the strongest risk factor for stroke. In fact, nearly half of all strokes are due to this condition. High blood pressure can lead to stroke in two different ways. First, high blood pressure contributes to fatty plaque build-up in the large arteries supplying oxygen to the brain. As described in Chapter 1, when a plaque ruptures, clotting factors rush to the site of injury to repair it. This causes a fresh clot to occur at the site of the plaque. The clot can obstruct the blood vessel, or pieces of the clot can travel up to the brain, depriving the brain of oxygen, resulting in an ischemic stroke. In addition, over time, high blood pressure weakens the smaller blood vessels inside the brain, making them prone to burst. When these tiny blood vessels burst, bleeding into the brain, or intracerebral hemorrhage, occurs.

			Fortunately, lowering blood pressure reduces stroke risk. In fact, in someone who has had a stroke or TIA, lowering blood pressure reduces the likelihood of having another stroke by 24 percent and heart attack by 21 percent. For a person who has had a stroke, the goal blood pressure will likely be less than 130/80 mmHg. In rare cases, someone with a prior stroke requires a slightly higher goal, so stroke patients should make sure to ask their healthcare providers what their goals should be. The following table (Table 2.3) is a reference guide to blood pressure categories. Tips to lower high blood pressure may be found in Chapter 9. 

			Table 2.3. Blood Pressure Categories

			
				
					
					
					
					
				
				
					
							
							Category

						
							
							Systolic Pressure, mmHg (first number)

						
							
							
							Diastolic Pressure, mmHg (second number)

						
					

					
							
							Normal

						
							
							Less than 120

						
							
							and

						
							
							Less than 80

						
					

					
							
							Elevated

						
							
							120-129

						
							
							and

						
							
							Less than 80 

						
					

					
							
							Stage 1 hypertension

						
							
							130-139

						
							
							or

						
							
							80-89

						
					

					
							
							Stage 2 hypertension

						
							
							140 or higher

						
							
							or

						
							
							90 or higher

						
					

					
							
							Hypertensive Crisis

						
							
							Higher than 180

						
							
							and/or

						
							
							Higher than 120

						
					

				
			

			Measuring Blood Pressure

			There are several key elements involved in blood pressure control. First, blood pressure should be monitored at home. A blood pressure monitor may be purchased at a local pharmacy. Cuffs that are placed on the upper arm are more accurate than wrist cuffs. People with blood pressure monitors should get into the habit of checking blood pressure twice a day. Keep in mind that blood pressure normally varies throughout the day, and can be affected by stress and physical activity. It should be checked only after the person being tested has been sitting calmly for five minutes. Individuals should not speak or move while checking blood pressure.

			Blood pressure measurements should be recorded in a blood pressure log, notebook, or app. People who are concerned with their blood pressure levels should ask their healthcare providers what their levels should be and, if testing at home, at what level should these healthcare providers be notified. Recorded measurements should be taken to appointments and shared with healthcare providers. These logs will help doctors adjust blood pressure medications if necessary. Any person who is not taking his blood pressure medication as prescribed should tell his doctor. She should also be made aware of the reason for his not taking this medication as prescribed, whether the reason is unwanted side effects, forgetfulness, or any other reason. A doctor will work with a patient to find a regimen that makes sense for him.

			White Coat Hypertension

			For some people, blood pressure levels increase during check-ups in a healthcare provider’s office. If a patient’s blood pressure reading is elevated in his doctor’s office but returns to normal levels outside a healthcare setting, this elevated reading is considered white coat hypertension. This is another reason to check blood pressure at home.

			SMOKING

			Smoking increases the risk of having a stroke by almost twofold and contributes to 15 percent of all ischemic strokes. Smoking is a major cause of plaque build-up in arteries. In addition, smoking makes blood prone to forming clots. Smoking can affect cholesterol levels, causing triglyceride levels to rise and lowering the “good” cholesterol, known as high-density lipoprotein, or HDL. Finally, smoking can make it harder to control blood sugar levels. Fortunately, after quitting smoking, stroke risk declines to a non-smoker’s risk in approximately two to five years. There are numerous aids to quit smoking, which are discussed in Chapter 9.

			Secondhand smoke also increases stroke risk and worsens outcomes after stroke, so it is important to avoid secondhand smoke if possible. At-risk individuals should not to allow anyone to smoke in their houses or cars. If there are smokers in their circles of friends, they should be encouraged to quit—for the health of those around them and their own health.

			TYPE 2 DIABETES

			Type 2 diabetes is associated with a twofold to twelvefold increase in stroke risk. It accounts for 7.5 percent of ischemic strokes worldwide. In the United States, approximately one third of stroke survivors have diabetes. While type 1 diabetes is an automimmune disease that almost always begins in childhood and is likely related to genetics, type 2 diabetes, which accounts for 95 percent of all diabetic cases, is typically acquired later in life and may be avoided or improved with lifestyle choices. As a result, type 2 is the form discussed in this book.

			Blood sugar levels are tightly regulated by the body. Carbohydrates are broken down into sugars in the bloodstream. The body releases insulin to break down these sugars. Over time, in people who have persistently high blood sugar levels, the body becomes resistant to insulin, insulin levels become chronically elevated, and blood sugar levels remain high. When blood sugar levels remain high, diabetes develops. Hemoglobin A1c is a blood test that determines a person’s average blood sugar level over the past three months. A normal hemoglobin A1c level is less than 5.7 percent. Those who have levels between 5.7 percent and 6.5 percent have a precursor to type 2 diabetes called prediabetes. Those whose hemoglobin A1c is over 6.5 percent have diabetes. The following table (Table 2.4) shows normal, prediabetic, and diabetic levels of fasting blood sugar and hemoglobin A1c.

			Table 2.4. Blood Sugar Measurements

			
				
					
					
					
					
				
				
					
							
							Blood tests

						
							
							Normal

						
							
							Prediabetic

						
							
							Diabetic

						
					

					
							
							Fasting blood glucose

						
							
							Less than 120 mg/dL

						
							
							120 to 125 mg/dL

						
							
							126 mg/dL or higher

						
					

					
							
							Hemoglobin A1c

						
							
							Less than 5.7%

						
							
							5.7 to 6.5%

						
							
							More than 6.5%

						
					

				
			

			Common symptoms of type 2 diabetes include thirst, frequent urination (often at night), unintentional weight loss, hunger, blurry vision, numbness, tingling or burning pain in the feet, fatigue
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Little interest or pleasure in doing things 0 1 2 3
Feeling down, depressed, or hopeless 0 1 2 3
Trouble falling asleep or staying asleep,

or sleeping too much 0 1 2 3
Feeling tired or having little energy 0 1 2 3
Poor appetite or overeating 0 1 2 3
Feeling bad about yourself—or that

you are a failure or have let yourself

or your family down 0 1 2 3
Trouble concentrating on things, such

as reading the newspaper or watching

television 0 1 2 3
Moving or speaking so slowly that other

people have noticed? Or the opposite—

being so fidgety or restless that you are

moving around a lot more than usual 0 1 2 3
Thoughts of being better off dead or

of self-harm 0 1 2 3
Column Total 0 + + +

Overall Total
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BMI 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Height

(inches) Body Weight (pounds) Body Weight (pounds)

58 91 96 100 105 110 115 119 124 129 134 138 143 148 153 158 162 167 172 177 181 186 191 196 201 205 210 215 220 224 229 234 239 244 248 253 258
59 94 99 104 109 114 119 124 128 133 138 143 148 153 158 163 168 173 178 183 188 193 198 203 208 212 217 222 227 232 237 242 247 252 257 262 267
60 97 102 107 112 118 123 128 133 138 143 148 153 158 163 168 174 179 184 189 194 199 204 209 215 220 225 230 235 240 245 250 255 261 266 271 276
61 100 106 111 116 122 127 132 137 143 148 153 158 164 169 174 180 185 190 195 201 206 211 217 222 227 232 238 243 248 254 259 264 269 275 280 285
62 104 109 115 120 126 131 136 142 147 153 158 164 169 175 180 186 191 196 202 207 213 218 224 229 235 240 246 251 256 262 267 273 278 284 289 295
63 107 113 118 124 130 135 141 146 152 158 163 169 175 180 186 191 197 203 208 214 220 225 231 237 242 248 254 259 265 270 278 282 287 293 299 304
64 110 116 122 128 134 140 145 151 157 163 169 174 180 186 192 197 204 209 215 221 227 232 238 244 250 256 262 267 273 279 285 291 296 302 308 314
65 114 120 126 132 138 144 150 156 162 168 174 180 186 192 198 204 210 216 222 228 234 240 246 252 258 264 270 276 282 288 294 300 306 312 318 324
66 118 124 130 136 142 148 155 161 167 173 179 186 192 198 204 210 216 223 229 235 241 247 253 260 266 272 278 284 291 297 303 309 315 322 328 334
67 121 127 134 140 146 153 159 166 172 178 185 191 198 204 211 217 223 230 236 242 249 255 261 268 274 280 287 293 299 306 312 319 325 331 338 344
68 125 131 138 144 151 158 164 171 177 184 190 197 203 210 216 223 230 236 243 249 256 262 269 276 282 289 295 302 308 315 322 328 335 341 348 354
69 128 135 142 149 155 162 169 176 182 189 196 203 209 216 223 230 236 243 250 257 263 270 277 284 291 297 304 311 318 324 331 338 345 351 358 365
70 132 139 146 153 160 167 174 181 188 195 202 209 216 222 229 236 243 250 257 264 271 278 285 292 299 306 313 320 327 334 341 348 355 362 369 376
7 136 143 150 157 165 172 179 186 193 200 208 215 222 229 236 243 250 257 265 272 279 286 293 301 308 315 322 329 338 343 351 358 365 372 379 386
72 140 147 154 162 169 177 184 191 199 206 213 221 228 235 242 250 258 265 272 279 287 294 302 309 316 324 331 338 346 353 361 368 375 383 390 397
73 144 151 159 166 174 182 189 197 204 212 219 227 235 242 250 257 265 272 280 288 295 302 310 318 325 333 340 348 355 363 371 378 386 393 401 408
74 148 155 163 171 179 186 194 202 210 218 225 233 241 249 256 264 272 280 287 295 303 311 319 326 334 342 350 358 365 373 381 389 396 404 412 420
75 152 160 168 176 184 192 200 208 216 224 232 240 248 256 264 272 279 287 295 303 311 319 327 335 343 351 359 367 375 383 391 399 407 415 423 431
76 156 164 172 180 189 197 205 213 221 230 238 246 254 263 271 279 287 295 304 312 320 328 336 344 353 361 369 377 385 394 402 410 418 426 435 443
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