Study of the Brain


Quantitative Guide

RESOURCES

Bridgeman Art Library, London/New York/Giraudon

Liaison Agency/Dave Nagel

World Book Encyclopedia

Encarta Encyclopedia

Arthur W. Toga M D

Simon, Seymour. The Brain: Our Nervous System

Chernow, Fred B. The Sharper Mind

Schacter, Daniel L. The Seven Sins of Memory: How the Mind Forgets and Remembers 

 Oxford Scientific Films/London Scientific Films

www.mcclainministries.org  
MEMORY
Appendix
Memory is the retention of, and ability to recall, information, personal experiences, and procedures (skills and habits).
There is no universally agreed upon model of the mind/brain, and no universally agreed upon model of how memory works.  The mind is thought to be the seat of perception, self-consciousness, thinking, believing, remembering, hoping, desiring, willing, judging, analyzing, evaluating, reasoning, etc.
Current studies in neuroscience strongly support the notion that a memory is a set of encoded neural connections. Encoding can take place in several parts of the brain. Thus, neural connections are likely to go across various parts of the brain. The stronger the connections, the stronger the memory. Recollection of an event can occur by a stimulus to any of the parts of the brain where a neural connection for the memory occurs. If part of the brain is damaged, access to any neural data that was there is lost. On the other hand, if the brain is healthy and a person is fully conscious when experiencing some trauma, the likelihood that they will forget the event is nearly zero, unless either they are very young or they experience a brain injury. 
Popular Model Of Memory
One of the most popular models of memory sees memory as a present act of consciousness, reconstructive of the past, stimulated by an analogue of an engram called the "retrieval cue." The engram is the neural network representing fragments of past experiences which have been encoded. The evidence is strong that there are distinct types and elements of memory which involve different parts of the brain. Memories might better be thought of as a collage or a jigsaw puzzle than as "tape recordings," "pictures" or "video clips" stored as wholes. On this model, perceptual or conscious experience does not record all sense data experienced. Most sense data is not stored at all. What is stored are bits and fragments of experience which are encoded.
Forgetting
On the model described in the previous two paragraphs, forgetting is due to either
1. weak encoding (why we forget most things, including our nightly dreams); 

2. lack of a retrieval cue (we seem to need something to stimulate memory); 

3. time and the replacement in the neural network by later experiences (how many experiences do you remember from many years ago?); 

4. repetitive experiences (you'll remember the one special meal you had at a special restaurant, but you won't remember what you had for lunch a year ago Tuesday), or 

5. a drive to keep us sane. (Imagine the brain overload that would occur if we were to never forget anything).
The chances of remembering something improve by "consolidation," which creates strong encoding. Thinking and talking about an experience enhance the chances of remembering it. One of the better-known techniques of remembering involves the process of association.
Source Memory
Many people have vivid and substantially accurate memories of events which are erroneous in one key aspect: the source of the memory. For example:
In the 1980 presidential campaign, Ronald Reagan repeatedly told a heartbreaking story of a World War II bomber pilot who ordered his crew to bail out after his plane had been seriously damaged by an enemy hit. His young belly gunner was wounded so seriously that he was unable to evacuate the bomber. Reagan could barely hold back his tears as he uttered the pilot's heroic response: "Never mind. We'll ride it down together ." .  . this story was an almost exact duplicate of a scene in the 1944 film "A Wing and a Prayer." Reagan had apparently retained the facts but forgotten their source.
An even more dramatic case of source amnesia (also called memory misattribution) is that of the woman who accused memory expert Dr. Donald Thompson of having raped her. Thompson was doing a live interview for a television program just before the rape occurred. The woman had seen the program and "apparently confused her memory of him from the television screen with her memory of the rapist". Studies by Marcia Johnson et al. have shown that the ability to distinguish memory from imagination depends on the recall of source information. 
Tom Kessinger, a mechanic at Elliott's Body Shop in Junction City, Kansas, gave a detailed description of two men he said had rented a Ryder truck like the one used in the Oklahoma City bombing of the Alfred P. Murrah Federal Building. One looked just like Timothy McVeigh. The other wore a baseball cap and a T-shirt, and had a tattoo above the elbow on his left arm. That was Todd Bunting, who had rented a truck the day before McVeigh. Kessinger mixed the two memories but was absolutely certain the two came in together.
Implicit Memory
Though all forgetting is a type of amnesia, we usually reserve that term for forgetting that is caused by the effects of drugs/alcohol, brain injuries, or physical or psychological traumas. One of the more interesting types of amnesia is what psychiatrists call the fugue state. An otherwise healthy person travels a good distance from his home, and when found has no memory of how he got there or who he is. The fugue state is usually attributed to recent emotional trauma. It is rare and is typically  neither permanent nor recurring.
Limited amnesia, however, is quite common. Limited amnesia occurs in people who suffer a severe physical or psychological trauma, such as a concussion or being rendered unconscious. Football players who suffer concussions, and accident victims who are rendered unconscious, typically do not remember what happened immediately before the event. The scientific evidence indicates, however, that some sort of implicit memory may exist, which can be troubling to one whose amnesia is due to having been rendered unconscious by an assailant. Schacter notes the case of a rape victim who could not remember the rape, which took place on a brick pathway. The words 'brick' and 'path' kept popping into her mind, but she did not connect them to the rape. She became very upset when taken back to the scene of the rape, though she didn't remember what had happened there.
Implicit memory is memory without awareness. It differs substantially from repressed memory. Implicit memories are not necessarily repressed, nor are they necessarily the result of trauma. They are weakly encoded memories which can affect conscious thought and behavior. Retrieval cues do not bring about a complete memory of some events because most of the event was not encoded.
Daniel Schacter and Endel Tulving introduced the terms 'implicit memory' and 'explicit memory' in their attempt to find a common language for those who believe there are several distinct memory systems and those who maintain there is only one such system. [I]mplicit memories . . . arise as a natural consequence of such everyday activities as perceiving, understanding, and acting"  
Most lost memories are lost because they were never elaborately encoded. Perception is mostly a filtering and defragmenting process. Our interests and needs affect perception, but most of what is available to us as potential sense data will never be processed. And most of what is processed will be forgotten. Amnesia is not rare, but is the standard condition of the human species. We do not forget simply to avoid being reminded of unpleasant things. We forget either because we did not perceive closely in the first place or we did not encode the experience either in the parietal lobes of the cortical surface (for short-term or working memory) or in the prefrontal lobe (for long-term memory). 
Long-term memory requires elaborative encoding in the inner part of the temporal lobes. If the left inferior prefrontal lobe is damaged or undeveloped, there will be grave difficulty with elaborative encoding.  
Semantic, Procedural, and Episodic Memory
Memory researchers distinguish several types of memory systems. Semantic memory contains conceptual and factual knowledge. Procedural memory allows us to learn new skills and acquire habits. Episodic memory allows us to recall personal incidents that uniquely define our lives. Another important distinction is that between field and observer memory. Field memories are those where one sees oneself in the scene. Observer memories are those seen through one's own eyes. The fact that many memories are field memories is evidence, as Freud noted, of the reconstructive nature of memories.
Accuracy of Memory
How accurate and reliable is memory? Studies on memory have shown that we often construct our memories after the fact, that we are susceptible to suggestions from others that help us fill in the gaps in our memories. That is why, for example, a police officer investigating a crime should not show a picture of a single individual to a victim and ask if the victim recognizes the assailant. If the victim is then presented with a line-up and picks out the individual whose picture the victim had been shown, there is no way of knowing whether the victim is remembering the assailant or the picture. 
Another interesting fact about memory is that studies have shown that there is no significant correlation between the subjective feeling of certainty a person has about a memory and the memory being accurate. Also, contrary to what many people believe, hypnosis does not aid memory's accuracy. Because subjects are extremely suggestible while hypnotized, most states do not allow as evidence in a court of law testimony made while under hypnosis.
Furthermore, it is possible to create false memories in people's minds by suggestion. Memory is so malleable that we should be very cautious in claiming certainty about any given memory without corroborative evidence.
How Does Memory Work?
We do not know exactly how memory works, though there are many explanatory models for memory. Some of these models identify memory with brain functions. On this model, for example, memory diminishes with age because neurons die off as we get older. There are only three ways to overcome this fact of nature: 1. figure out a way to stop neurons from dying; 2. figure out a way to stimulate the growth of new neurons; or 3. figure out a way to get the remaining neurons to function more efficiently and pick up the slack. So far, it looks like options 2 and 3 are the most promising. Some positive results have been reported regarding the stimulation of the growth of new brain cells by fetal implants.   There is also growing support for the notion that exercising the body and the brain tend to preserve neurons. "Use it or lose it" turns out to be literally true for brain cells.
Neurological research has also produced some success getting neurons to work better with chemical compounds sometimes called "memory drugs." The first tests with humans showed excellent results, but the samples were too small to justify drawing any conclusion except that more studies are needed.
For those who think that memory is a function of some non-physical reality, such results should cause some reflection, though I doubt that a non-physical model of the mind will lead to any significant research which will benefit humankind. For those who posit that memory is a brain function, there is not only a direction for research to follow, but hope of success for discovering something truly useful.
Memory and Related Learning Principles
Memory and related learning principles

The Principles of Short-Term and Long-Term Memory. This principle of long-term memory may well be at work when you recite or write the ideas and facts that you read. As you recite or write you are holding each idea in mind for the four or five seconds that are needed for the temporary memory to be converted into a permanent one. In other words, the few minutes that it takes for you to review and think about what you are trying to learn is the minimum length of time that neuroscientists believe is necessary to allow thought to go into a lasting, more easily retrievable memory. 

Recognition is an easier stage of memory than the recall stage. For example, in an examination, it is much easier to recognize an answer to a question if five options are listed, than to recall the answer without the options listed. But getting beyond just recognizing the correct answer when you see it is usually necessary for long-term memory, for the more we can recall about information the better we usually remember it. 

Understanding New Material. First and most important, you must make sure that you understand new material before trying to remember it. A good technique to ensure understanding is to recite or write the author's ideas in your own words. If you cannot, then you do not understand them. The conclusion: you cannot remember what you do not understand. In other words, you cannot form a clear and correct memory trace from a fuzzy, poorly understood concept. 

In the classroom, do not hesitate to ask the instructor to explain further a point that is not clear to you. If the point is unclear to you, there is a good chance that it is unclear to others, so you will not be wasting anyone's time. Furthermore, most instructors appreciate the opportunity to answer questions. 

Getting it right the first time. We have learned that all remembering depends on forming an original, clear neural trace in the brain in the first place. These initial impressions are vitally important because the mind clings just as tenaciously to incorrect impressions as it does to correct impressions. Then we have to unlearn and relearn. Incorrect information is so widespread that Mark Twain once wrote, "Education consists mainly in what we have unlearned." 

Evaluate the Learning. Another way to improve retention is through evaluation. After you have studied, work the matter over in your mind. Examine and analyze it; become familiar with it like a friend. Use comparison or contrast: how is this topic like or different from related topics? If the learning concerns things conjectural, do you tend to agree or disagree? Are there aspects of the subject which you can criticize? Analytical thinking encourages you to consider the matter from various aspects and this kind of mental manipulation makes you more knowledge-able. For all these reasons, recall is significantly improved. 

The Principle of Over Learning 
After you have recited a lesson long enough to say it perfectly, if you continue reciting it a few times more, you will over learn it. A well known psychologist and researcher, Ebbinghaus, has reported that each additional recitation (after you really know the material) engraves the mental trace deeper and deeper, thus establishing a base for long-term retention. For many people over learning is difficult to practice because, by the time they achieve bare mastery, there is little time left and they are eager to drop the subject and go on to something else. But reciting the material even just one more time significantly increases retention, so try to remember this and utilize the technique when you can. 

The Principle of Recitation 

There is no principle that is more important or more effective than recitation for transferring material from the short-term memory to the long-term memory. For one thing, you are obviously in the process of repeating the information. Recitation can take several forms -- thinking about it, writing it out, or saying it out loud. "Thinking about it" is potentially the least effective because it gives us the least amount of reinforcement since writing or speaking involve more electrical muscle movement messages to the brain which are known to increase mental response and recording. Vocal, "out loud" recitation is usually the most effective single technique for review because it employs more of the senses than any other review technique (utilizing both auditory and vocal senses.) If, for example, when reviewing your notes immediately after class the reviewing is done by vocal recitation, you will not only be consolidating the new information but also strengthening the neural traces made to your brain. 

What is recitation? Recitation is simply saying aloud the ideas that you want to remember. For example, after you have gathered your information in note form and have categorized and clustered your items, you recite them. Here's how: you cover your notes, then recite aloud the covered material. After reciting, expose the notes and check for accuracy. You should not attempt to recite the material word for word; rather your reciting should be in the words and manner that you would ordinarily use if you were explaining the material to a friend. When you can say it, then you know it. (This is why it is best NOT to recite directly from the text.) 

How recitation works. Recitation transfers material to the secondary or long-term memory. While you are reading the words in a sentence or paragraph, the primary memory (short-term memory) holds them in mind long enough for you to gain the sense of the sentence or paragraph. However, the primary memory has a very limited capacity, and as you continue to read, you displace the words and ideas of the initial paragraphs with the words of subsequent paragraphs. This is one reason for not remembering everything in the first part of the chapter by the time we reach the end of the chapter when we read continually without taking a break or taking time to review what we have already read. 

It is only when we recite or contemplate the idea conveyed by a sentence or paragraph that the idea has a chance (not guaranteed) of moving on into the secondary memory (a long-term storage facility). 

All verbal information goes first into the primary memory (short-term memory). When it is rehearsed (recited), part of it goes into our secondary (long-term) memory. The rest of it, usually the part we are least interested in, returns to the primary memory and is then forgotten. 

Whether new information is "stored" or "dumped" depends, then, on our reciting it out loud and on our interest in the information. 

  

	After this number of days
	The amount remembered by students who did no review was
	The amount remembered by students who reviewed was

	7
	33%
	83%

	63
	14%
	70%


Remembering. As a student, one of your main concerns is to retain old learning's while you continue to acquire new ones. Do we remember more when we begin to study a subject or after we already know something about it? According to several recent studies, learning which involves memorization of a unit of material begins slowly, then goes faster, and finally levels off. In other words, the amount learned per unit of time is small at first, then increases, and then becomes small again. This finding contrasts with older studies which showed that learning was rapid at first, then became slower until it leveled off. 

Even though a person continues to study, he may expect to encounter periods when there seems to be little or no gain. Such plateaus in learning may be due to several causes such as fatigue, loss of interest, or diminishing returns from using the same inefficient methods. Another explanation of plateaus is that they represent pauses between stages of understanding; when the student acquires a new insight, he can move on. Sometimes the lower stage of an understanding or a skill may actually interfere with progress to a higher level. For example, learning to read by individual letters of the alphabet interferes with learning to read by words. Learning to read word-by-word delays reading by phrases or sentences. 

The important thing is to recognize that plateaus or periods of slow learning are inevitable, and they should not discourage the student unduly. Learning may still be taking place, but at a slower pace. Recognizing that he is at a plateau, the student should first try to analyze and improve his study methods, if possible. Sometimes, however, an incorrect mental set may be interfering with the necessary perception of new relationships. Sometimes slow learning may simply be due to fatigue. In either of these circumstances the most efficient procedure may be to drop the activity temporarily and return to it later, after a good night's rest. 

The rate at which a student learns depends upon his learning ability, but slow learners remember just as well as fast learners, provided that they have learned the material equally well. The reason a bright student may do better on examinations is that he has learned the subject matter more effectively within the time available. But if a slower student spends enough time on his studies, he can retain every bit as much as the faster student. Fortunately, there is evidence that both rate of learning and rate of retention can be improved with practice. 

The Principle of Neuro-Transmitter Depletion
Often students study or attempt to read for too long a period of time without stopping for a rest break. B.F. Skinner and other experts have concluded that the average student cannot usually study really difficult material efficiently for more than about four hours a day. Then efficiency and memory begin to suffer. Research shows that the average student cannot study effectively on the same subject for more than about four consecutive hours, even with short breaks every hour. What occurs is what is referred to as The Principle of Neuro-Transmitter Depletion. Neuro-scientists have developed techniques to monitor activity (usually defined as electrical impulses) and chemical changes in the brain during study or thought processing. If one studies the same subject too long, fatigue, boredom, sometimes slight disorientation may occur. It is a common result of too much consecutive study when even the most simple concept begins not to make sense any longer. The monitoring of brain activity and chemical changes indicate that studying too long results in a depletion of chemicals in the brain cells necessary for efficient processing of information. Therefore, for effective consolidation of material into memory storage, take frequent breaks (at least 10 minutes every hour) and do not attempt to deal with really difficult material for more than about four hours a day, and do not study any easier subject area (even with breaks) for more than four consecutive hours.

IMPROVING MEMORY

In the previous section, we have discussed memory processes and introduced you to some basic concepts of memory. What we have presented, however, is just the tip of the iceberg. If you review research on memory and learning, you will find that there exist a vast amount of information on the subject. But in learning to become more personally and academically effective, you are probably most interested in seeing how this knowledge can be put into practice. In other words, how can it help you improve your memory. Thus, we focus on memory techniques and strategies.

1. PULLING IT ALL TOGETHER. Organizing and ordering information can significantly improve memory. Imagine, for example, how difficult it would be to remember a random list of 62 letters. On the other hand, it would not be difficult to memorize the first sentence in this paragraph (consisting of 62 letters). Similarly, learning a large amount of unconnected and unorganized information from various classes can be very challenging. By organizing and adding meaning to the material prior to learning it, you can facilitate both storage and retrieval. In other words, you can learn it better and recall it easier. The following concepts can help you pull various information together in order to increase understanding and organization. This can mean organizing material on paper, such as when you make an outline or idea web, or simply organizing material in your memory, such as learning it in a particular order or making intentional associations between ideas.

2. THE FUNNEL APPROACH. This means learning general concepts before moving on to specific details. When you study in this manner, you focus on getting a general framework, or overview, before filling in the details. When you understand the general concepts first, the details make more sense. Rather than disconnected bits of information to memorize, such as history dates, the material fits together within the overall framework. Seeing how the smaller details relate to one another, you process the information more deeply (which helps you store, and later retrieve, it from memory). This idea is probably familiar--there are many learning strategies based on the funnel approach. For example, the approach is used in previewing a chapter for the major ideas as a way to enhance your comprehension of details contained in the chapter. You may also notice that many textbook chapters are organized in a "general to specific" format. Finally, you probably use this type of approach when studying from an outline, matrix, or concept map. Because of their organization, these tools are particularly well-suited for learning general to specific.

3. ORGANIZING THROUGH MEANING AND ASSOCIATION. Earlier, we discussed the concept of making intentional associations in order to improve learning retention. What do we mean by "intentional associations"? When learning, a person continually makes associations. We make associations between what we are learning and the environment we are in, between the information and our mental states, and between the information and our stream of thoughts. When things are associated in memory, thinking of one helps bring the other to mind. Have you ever actually retraced your path when you have forgotten where you put an object such as your keys? Often, as you approach the place where you put them, you are suddenly able to remember the act of laying them down on the table or putting them in your gym bag. This is association. The memory of putting the keys down was associated with your memory of things in the environment. You can make associations work for you by making them intentional. When you are having difficulty recalling new material, you can help bring it to mind by thinking about what you have associated it with. In other words--retrace your mental path. We will return to this idea later when we discuss specific strategies.

a) Deep processing--relating the material to yourself. One way to process information more deeply, and also to create meaningful associations, is to think about how the information can be personally meaningful. You might think about how the new material relates to your life, your experience, or your goals. If you can link new information to memories already stored ("mental hooks"), you'll have more cues to recall the new material.

b) Grouping. This idea is probably best explained with an example. Before reading ahead, take a moment to complete the following exercise.

	EXERCISE: GROUPING
Read the following list of sports one time. When you are done, write down as many of the sports as you can without looking back at the list.

Snow Skiing Basketball Tennis

Long Jump Bobsledding 100-Meter Dash

Hockey Baseball Ice Skate

Discus Golf High Jump

Volleyball Javelin Soccer

Luge Curling Cricket

Decathlon Hurdles

Note the number of sports you remembered correctly. We will return to this exercise later.


You can organize material by grouping similar concepts, or related ideas, together. Arranging the material into related groups helps your memory by organizing the information. For example, in the exercise you just completed, you could have grouped all of the sports into one of the following categories: a) Winter sports, b) Track and Field sports, and c)Sports using a ball. Keeping these categories in mind, try the exercise again. If your are like most people, you will be able to remember more of the sports.

Of course, in this instance, we created a list with the intention of demonstrating grouping; thus, there were 6 or 7 sports in each category. Still, with a little thought, this strategy can be used in a variety of ways. For example, can you think of other ways that these sports could be grouped? There are individual sports, team sports, sports you may enjoy, and sports you may dislike. There are sports requiring a great deal of equipment, and sports requiring little or none. When you are trying to remember lists for a test, the concepts and words may or may not have a natural organization. Therefore, you may need to be creative when making associations. Finally, the process of organizing a list into groups can often help you to understand the relationship between the concepts better.

4. VIVID ASSOCIATIONS. We have already discussed the idea of associations: aiding storage and retrieval of new information by intentionally pairing it with something familiar. When learning something new and unfamiliar, try pairing it with something you know very well, such as images, puns, music, whatever. The association does not have to make logical sense. Often times it is associations that are particularly vivid humorous, or silly that stay in your mind. Some people remember names this way. For example, they may remember the name "Robert Green" by picturing Robert playing golf (on the green), wearing green clothes, or covered in green paint. Or suppose for your anatomy course you have to recall names of the veins in the human body, and the first one on the list is "pancreatic" followed by "right gastroepipeloic" and "left gastroepipeloic" and so on. You can picture a frying pan being creative--maybe painting a picture with bright paints and bold strokes. If the frying pan is working in a studio, picture gas pipes with little padlocks on them (gastroepipeloic) in the left and right studio corners....

	VIVID ASSOCIATIONS: LEARNING THE NAMES OF CLASSMATES
1. Pick names of classmates with whom you are unfamiliar.

2. For each name, brainstorm some words or ideas that you can associate with the name. For example, if one student's name is Teresa Martinez, you might think of Mother Teresa, a Martin (a type of bird), Mars the planet, a Martini (the drink), the word "terrific," Martinique, etc.

3. Once you have brainstormed several ideas, you can begin to think of ways that some of the associations can be combined to remember the name. In the above example, you could create a visual association by picturing Mother Teresa standing on the beach at Martinique.

4. Do this for each person, and you will have a great way to remember the names of your new classmates!


5. ACTIVE LEARNING. You will notice that the term "active learning" has come up frequently. Active learning facilitates your memory by helping you attend to and process information. All of the memory techniques we have discussed require active learning. Even if you attend every lecture and read every assignment, there is no guarantee that you will learn and remember the information. Although you may passively absorb some material, to ensure that you remember important information requires being active and involved, that is attending to and thinking about what you are learning.

6. VISUAL MEMORY. Some people remember information best when it is encoded visually; if that is the case for you, then code information in this manner. But even if you do not consider yourself specifically "a visual learner," you may find that including visual memory can still help. After all, it is one more way of encoding and storing information--and one more way of retrieving it for a test.

There are many ways of visually encoding and retrieving information. We have already mentioned the strategy of associating concepts with visual images. But other aids to visual memory include diagrams, tables, outlines, etc. Often these are provided in texts, so take advantage of pictures, cartoons, charts, graphs, or any other visual material. You can also draw many of these things yourself. For example, try to visualize how the ideas relate to each other and draw a graph, chart, picture, or some other representation of the material. You may even want to make it a habit to convert difficult material into actual pictures or diagrams in your notes, or to convert words into mental images on the blackboard of your mind.

Finally, using your visual memory can be as simple as writing out vocabulary words, theories, or algebraic formulas. This allows you to not only practice (repeat) the information but also to see the way it looks on the page (developing a visual memory that you may be able to retrieve later). Another advantage is that it helps you take an active role in learning the material. When you draw your ideas on paper or write down things you are trying to remember, you have the opportunity to think about the information more deeply.

7. TALK IT OUT. When trying to memorize something, it can help to actually recite the information aloud. You might repeat ideas verbatim (when you need to do rote memorization), or you can repeat ideas in your own words (and thus ensure that you have a true understanding of the information). Repeating information aloud can help you encode the information (auditory encoding) and identify how well you have learned it. Some students have told us that they know the test information and are surprised when they "freeze" and cannot give adequate responses. For some students, this "freezing" may be a result of test anxiety. For others, however, it may be a result of overestimating how well they know the material. If you recite the information aloud from memory (answering questions, defining words, or using flash cards), it is often quite clear how well you know it. If you stumble in your responses, have to look up answers, or can only give a vague response, then you know that you need to study more.

Although reciting aloud can be a helpful memory technique, some people avoid it out of fear of appearing foolish ("what if someone sees me talking to myself?"). If this applies to you, work with a friend or study group. Another advantage of working with someone else is that they can inform you when you are missing important concepts or misunderstanding an idea. Keep in mind, however, that studying with others does not work for everyone. For example, some students may become anxious or intimidated in study groups and would be more comfortable studying alone.

8. VISUALIZE YOURSELF TEACHING THE MATERIAL. An effective way to enhance recall and understanding of dense material is to teach it to an imaginary audience. By doing so, you are forced to organize the material in a way that makes sense to you and to anticipate potential questions that may be asked by your students. Moreover, by articulating your lecture aloud, you will uncover gaps in your comprehension (and recall) of the material. (Far better to discover those "weak" areas before a test than during it.) After you have mastered a particular section from your textbook, try delivering an organized lecture on any topic from that section. Then check for accuracy. Don't forget to anticipate questions that students might ask about the material as a way of anticipating potential test questions.
SLEEP

Let Sleep Work for You

It's a basic necessity of life, as important to our health and well-being as air, food and water. When we sleep well, we wake up feeling refreshed, alert and ready to face daily challenges. When we don't, every part of our lives can suffer. Our jobs, relationships, productivity, health and safety (and that of those around us) are all put at risk. And lack of sleep due to sleep loss or sleep disorders is taking a serious toll. 

The 2005 National Sleep Foundation (NSF) Sleep in America poll found that 74 percent of American adults are experiencing a sleeping problem a few nights a week or more, 39% get less than seven hours of sleep each weeknight, and more than one in three (37%) are so sleepy during the day that it interferes with daily activities. In the past century, we have reduced our average time in sleep. Though our society has changed, our brains and bodies have not. Sleep deprivation is affecting us all and we are paying the price. 

Sleep Quantity and Quality Count

Getting enough continuous quality sleep contributes to how we feel and perform the next day, but also has a huge impact on the overall quality of our lives. Getting enough sleep refers to the amount of sleep you need to not feel sleepy the next day. If sleepiness interferes with or makes it difficult to do your daily activities, you probably need more sleep. Although sleep experts generally recommend an average of 7-9 hours per night, some people can get along with less while others need as much as ten hours to feel alert the next day. Sleep requirements vary over the life cycle. Newborns and infants need a lot of sleep and have several periods of sleep throughout a 24-hour time period. Naps are important to them as well as to toddlers who may nap up to the age of 5. As children enter adolescence, their sleep patterns shift to a later sleep-wake cycle, but they still need around 9 hours of sleep. Throughout adulthood, even as we get older, we need 7-9 hours of sleep. Sleep patterns may change, but the need for sleep remains the same. 

Sleep Needs Over The Life Cycle

[image: image6.png]


You Are How You Sleep

Quantity of Sleep – Sleep Deprivation has Consequences.
Planning your day so that you allow enough time to sleep is essential to your overall well-being and quality of life. Such planning includes allowing enough time to awaken naturally – without an alarm clock – so you get as much sleep as you need! According to the 2005 poll, over 80% of American adults believe that not getting enough sleep leads to poor performance at work, risk for injury and poor health, and difficulty getting along with others. Often, people become irritable due to lack of sleep, resulting in serious consequences. Studies show that lack of sleep leads to problems completing a task, concentrating, making decisions and unsafe actions. Recent research suggests that sleep deprivation impacts on aging and diabetes. Insufficient sleep may also make it difficult to exercise and can reduce the benefit of hormones released during sleep. Just as compelling are the serious consequences of sleep deprivation that lead to approximately 100,000 sleep-related vehicle crashes each year and result in 1,500 deaths. 

Why Night time Sleep is Important

Sleep is regulated by two brain processes. One is the restorative process when sleep occurs naturally in response to how long we are awake; the longer we are awake, the stronger is the drive to sleep. The second process controls the timing of sleep and wakefulness during the day-night cycle. Timing is regulated by the circadian biological clock that is located in our brain. This part of the brain, the SCN or suprachiasmatic nucleus, is influenced by light so that we naturally tend to get sleepy at night when it is dark and are active during the day when it is light. In addition to timing the sleep-wake cycle, the circadian clock regulates day-night cycles of most body functions, ensuring that the appropriate levels occur at night when you are sleeping. For example, important hormones are secreted, blood pressure is lowered and kidney functions change. Research even indicates that memory is consolidated during sleep. This "clock" in the brain runs on a 24-hour cycle with the result that we feel most sleepy around 2:00-4:00 am and in the afternoon between 1:00-3:00 pm. We need to have continuous sleep that becomes restorative and results in feeling refreshed and alert for the day ahead. 

Quality of Sleep – Poor Sleep has Consequences

Quality sleep also means that it is continuous and uninterrupted. As we get older, sleep can be disrupted due to pain or discomfort, the need to go to the bathroom, medical problems, medications, and sleep disorders as well as poor or irregular sleep schedules. Establishing a regular bed and wake schedule and achieving continuous sleep helps you sleep in accordance with your internal biological circadian clock and experience all of the sleep stages necessary to reap the restorative, energizing and revitalizing benefits of sleep.
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States and Stages of Sleep

As we sleep, we pass through different states and stages of sleep – more likely to be experienced with continuous sleep. This "sleep architecture" follows a predictable pattern of REM (rapid-eye movement) and NREM (Non-Rapid Eye Movement) sleep throughout a typical 8-hour period. Each of these states alternates every 90 minutes.

Both states are important to experiencing quality sleep. Again, getting the right mix and enough of both REM and NREM sleep will help you maintain your natural sleep architecture and have restful and restorative sleep. 

*Time spent in these states and stages of sleep varies by age.
NREM: 75% of night*

As we begin to fall asleep, we enter NREM, which is composed of Stages 1-4.

Stage 1

Light sleep; between being awake and entering sleep

Stage 2

Onset of sleep; becoming disengaged with the environment; breathing and heart rate are regular and body temperature goes down

Stage 3 & 4

Deepest and most restorative sleep; blood pressure drops; breathing slower; energy regained; and hormones are released for growth and development

REM: 25% of night

First occurs about 90 minutes after falling asleep and increases over later part of night; necessary for providing energy to brain and body; brain is active and dreams occur as eyes dart back and forth; bodies become immobile and relaxed; muscles shut down; breathing and heart rate may become irregular; important to daytime performance and may contribute to memory consolidation.

*Time spent in these states and stages of sleep varies by age.
Establishing a regular bed and wake time helps promote sleep by getting you in sync with your circadian clock so that you experience all of these sleep stages. Here are some additional practical tips for promoting quality sleep:

TIPS FOR GOOD SLEEP

· Avoid caffeine (coffee, tea, soft drinks, chocolate) and nicotine (cigarettes, tobacco products) close to bedtime. 

· Avoid alcohol as it can lead to disrupted sleep. 

· Exercise regularly, but complete your workout at least 3 hours before bedtime. 

· Establish a regular relaxing, not alerting, bedtime routine (e.g. taking a bath or relaxing in a hot tub). 

· Create a sleep-conducive environment that is dark, quiet and preferably cool and comfortable.

If you are having sleep problems or regular daytime sleepiness, it is helpful to use a sleep diary published by the National Sleep Foundation to record your sleep patterns and the amount of sleep you get. A sleep diary helps you examine some of your health and sleep habits so that you and your doctor can pinpoint any causes of poor sleep.

Our 24/7 Society and Nature’s Clock

The Perils of Shift Work

With around-the-clock activities, our 24/7 society can keep us from allocating enough time for sleep or put us on irregular schedules. Feeling sleepy is a common experience, particularly for over 20 million American shift workers. The body never adjusts to shift work! Working nontraditional schedules is a risk for on-the-job accidents and car crashes. It is often difficult to get quality sleep during the day and support from others is important. To help themselves adapt, shift workers can follow the sleep tips and create a good sleep environment at home during non-working hours. 

Jet Lag Shifts Your Sleep Schedule

As many Americans travel across time zones for business or leisure, they also experience jet lag, which puts them in conflict with their natural sleep patterns. The shift in time and light forces the brain and body to alter from its normal pattern and adjust to the new time zone. Try to shift your sleep and wake times gradually to the new schedule a few days before you leave home and adopt the sleep/ wake cycle of your destination upon arrival.

When to Talk to Your Doctor

Our slumber can be plagued by over 80 known sleep problems and disorders. It is important to talk to your doctor or a sleep specialist as these can be diagnosed and are treatable. If you are having difficulty sleeping, be sure to maintain a sleep diary and complete the following NSF sleep assessment tool:

How's Your Sleep?

CHECK IF ANY OF THE FOLLOWING APPLY TO YOU:

· Snore loudly 

· You or others have observed that you stop breathing or gasp for breath during sleep 

· Feel sleepy or doze off while watching TV, reading, driving or engaged in daily activities 

· Have difficulty sleeping 3 nights a week or more (e.g., trouble falling asleep, wake frequently during the night, wake too early and cannot get back to sleep or wake unrefreshed) 

· Feel unpleasant, tingling, creeping feelings or nervousness in your legs when trying to sleep 

· Interruptions to your sleep (e.g., nighttime heartburn, bad dreams, pain, discomfort, noise, sleep difficulties of family members, light or temperature)

This tool and the Sleep Diary can be found on NSF’s Web site. Using both tools and reading the NSF sleep sheet, Sleep Talk with Your Doctor, will help prepare you for your visit with your doctor. Some of the more common sleep disorders include:

· Circadian Rhythm Disorders— The complex biological "clock" in humans sometimes breaks down. In delayed sleep phase syndrome, the "clock" runs later than normal. The sufferer often cannot fall asleep before 3 or 4 a.m. and cannot "wake" before noon. In advanced sleep phase syndrome, a person falls asleep early, for example at 7 or 8 p.m. and wakes at 3 or 4 a.m., and is unable to fall back asleep. 
· Insomnia is a sleep problem experienced by over 50% of Americans, according to the 2005 NSF Sleep in America poll, who report difficulty falling asleep, frequent awakenings, waking too early and having trouble getting back to sleep, and waking unrefreshed. Insomnia can be short or long-term and may be due to stress, an underlying medical or psychiatric problem such as depression, a loss or poor sleep/health habits. 

· Sleep apnea sufferers actually stop breathing for several seconds, waking up hundreds of times per night, snorting and gasping for air. Sleep apnea is most common in men and overweight people. Untreated, it's linked to high blood pressure and an increased risk of heart attack and stroke. 

· Persons with narcolepsy experience "sleep attacks" that can occur at any time. Strong emotions sometimes bring on a sudden loss of muscle control called "cataplexy." When falling asleep or waking up, sufferers also may experience brief paralysis and/or vivid images and sounds. 

· Those with restless legs syndrome (RLS) have unusual sensations in the legs (and sometimes arms) that disturb sleep. Only movement brings relief. Individuals may also experience periodic limb movement disorder, PLMD, or a jerking of the legs during sleep. 

· Sleepwalking, a tendency to get up and wander about while asleep, is most common in children and tends to run in families. Protect the sleepwalker by keeping doors and windows locked. 

· Sufferers of sleep terrors often scream or fight but have no memory of the event the next day. 

Treatments for sleep disorders may include medication, light therapy, continuous positive airway pressure (CPAP) devices, and scheduled naps.

When Sleepiness Equals Danger

Even occasional sleeping problems can make daily life difficult. Lack of sleep can make you irritable and impatient, have trouble concentrating, and you could become a dangerous driver. According to a 1997 NSF poll, Sleeplessness, Pain and the Workplace, sleep loss costs U.S. employers an estimated $18 billion in lost productivity. And the National Highway Traffic Safety Administration (NHTSA) conservatively estimates that vehicle crashes due to driver fatigue cost Americans $12.5 billion per year in reduced productivity and property loss. The greatest cost? More than 1,500 people die every year in fatigue-related crashes. Those with untreated sleep problems are at increased risk for these crashes. 

Getting Help

Most sleep disorders can be successfully treated or controlled once properly diagnosed. Sleep disorders centers are staffed by physicians and other medical professionals with specialized training in sleep medicine. They will ask you detailed questions about your sleep problems and may monitor your sleep overnight before recommending a specific treatment. Contact the National Sleep Foundation (NSF) for more information on sleep, sleep disorders and links to organizations and sleep centers. You can also obtain a variety of publications online or by joining the NSF, including a free Sleep Diary.

REM SLEEP

The discovery of rapid eye movement (REM) sleep, a mentally active period during which dreaming occurs, provided a biological explanation for this phenomenon. It also inspired interest in sleep research by giving scientists a marker for changes in the brain during sleep. From this knowledge, they have begun to understand and develop treatments for major sleep disorders such as insomnia and sleep apnea.

Everyone sleeps. This fundamental activity consumes one-third of our lifetimes and can overpower all other needs. But what does sleep do for us? What happens when you are sleep deprived? What are sleep disorders?
Much of what is known about sleep stems from the groundbreaking 1953 discovery of rapid eye movement (REM) sleep. This is an active period of sleep marked in humans by intense activity in the brain and rapid bursts of eye movements. At the same time, scientists discovered that REM sleep is when dreaming occurs.

Before the 1950s, most scientists thought of sleep as an unchanging, dormant period of little interest. Hardly anything was known about sleep or dreaming.
The earliest hints that sleep was a changing state came with studies showing that blood pressure, heart rate, and other body functions in humans rise and fall in a pattern during sleep. Because researchers had observed some eye movement during sleep, they recorded these movements by placing electrodes behind the eyes. They also recorded muscle activity and brain waves. They found regular periods of very rapid eye movement and rapidly changing brain waves that alternated with periods of deep, quiet, sleep marked by large, slow brain waves. Later, scientists found that the body is paralyzed during REM sleep.

The REM sleep discovery: 

· Suggested that sleep is a complex activity, fundamentally different from waking, but just as active. 

· Provided a biological marker for dreaming so that immediate dream reports could be collected. 

· Compelled scientists to examine the physiology of sleep. 

When researchers woke people up during REM sleep and asked them about their dreams, they found that almost all who awakened during REM sleep could remember their dreams. They realized that people who claim they do not dream really do not remember their dreams the next morning. Also, scientists found that, rather than being fleeting events, dreams vary in length according to the length of REM period.

In later studies, scientists divided non-REM sleep into four stages, accounting for about 75 percent of total sleep. In each stage, brain waves become progressively larger and slower, and sleep becomes deeper. After reaching stage 4, the deepest period, the pattern reverses, and sleep becomes progressively lighter until REM sleep, the most active period, occurs. This cycle typically occurs about once every 90 minutes in humans.

Scientists found that brain activity during REM sleep begins in the pons, a structure in the brainstem, and neighboring midbrain regions. The pons sends signals to the thalamus and to the cerebral cortex, which is responsible for most thought processes. It also sends signals to turn off motor neurons in the spinal cord, causing a temporary paralysis that prevents movement. 
Research on normal sleep led scientists to recognize and study sleep disorders, which afflict up to 70 million Americans. These disorders include insomnia, or difficulty in falling asleep, and sleep apnea, which causes breathing to stop for extended periods during sleep. These can cause behavior problems and accidents related to fatigue.
Once sleep disorders became recognized, scientists began to find treatments for them.
Almost everything known about the physiology of sleep has been learned by studying experimental animals. For example, scientists found that sleep phases are closely related to the activity of certain groups of nerve cells releasing brain chemicals that relay information from one neuron to another. Research on these specialized cell groups is helping scientists to devise specific drug treatments for sleep disorders. 

Yet much remains to be uncovered. Exactly what sleep does for humans is unknown. Researchers are just beginning to unravel the mechanisms explaining why and how people nod off and wake up.
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Sleep, Dreams and REM Sleep Behavior Disorder

Mahalia Cohen

The discovery of rapid eye movement (REM) sleep suggested that sleep was not, as it was thought to be, a dormant state but rather a mentally dynamic one. Your brain is, in fact, very active in this state, almost to the level at which it is when a person is awake. Yet during this active stage in which most dreams occur, the movements of the rest of the body are completely stilled. To imagine this paralysis during dreams not occurring is a frightful image, since in many cases dreams are violent and active. When the neurotransmitters that control the movement of the body do not work properly the person develops REM sleep behavioral disorder (RBD). 

While we are sleeping the sensory world is essentially revolving around us without our knowledge. Our senses of hearing, touch, taste, sight, and smell no longer function as they do when we are awake. Except for the threshold for each of these senses that each of us has while we sleep, our inner systems are working essentially free of input from the outside world. And yet people are able to have vivid dreams. The cortex can only pass into sleep mode with the help of the area of the brain called the thalamus. The thalamus is one of the two structures that make up the diencephalon, the lower part of the fore brain. Its main function in mammals is as the relay station of sensory information its way to the cortical center. Specific regions of the thalamus, as well as different nuclei process different sensory information on its way to the cortex. 

In normal sleeping patterns a person usually passes through five phases of sleep, the fifth being REM. The sleeping human passes cyclically through these five phases throughout a night's rest. These phases can be defined in electrical activity of the brain; much like the activity of the heart is often defined. The technique of measuring the electrical activity of the brain is call Electro-encephalogram, or EEG. When the electrical events of a person's brain are graphed on a electrical magnitude versus time axis the graph of a person who is in different stages of being asleep or awake appear to have different levels of electrical activity occurring in the brain.   

During the cycle of the phases each lasts for a different period of time during the time we are sleeping. The first stage is the lightest stage of sleep and is characterized by drifting in and out of sleep and slow muscle and eye activity. When people are awakened during this phase they usually have fragmented visual memory of what they were experiencing while asleep. The second stage is the one in which the most time is spent, close to fifty percent, during this stage three electrical activity, measured by electrodes, slows down except for infrequent bouts of rapid waves called sleep spindles. Stage three and four are considered stages of deep sleep, delta wave appear during phase three and are produced almost exclusively during phase four. Delta waves are extremely slow brain waves. Though there is no consistent eye movement or muscle activity during these two periods, they are the phases of sleep when some children experience bedwetting, night terrors, or sleepwalking   

The next phase is REM sleep, after reaching stage four the pattern of progressively slower, larger brain wave and deeper sleep, reverses and sleep becomes lighter until the REM sleep state is reached. REM is the most active part of sleep, in which the brain waves, when viewed using EEG have a pattern the most similar to those of person who is awake. REM sleep and dreaming, which occurs mainly during REM, are triggered by the pons, a bridge that connects the brainstem with the cerebellum, and neighboring structures of the brainstem pathway originates in a group of neurons located in these rostral pons. These neurons project to the sensory areas of the thalamus and to the reticular nucleus. In the sensory areas of the thalamus control whether the gate that allows information from the outside world pass into the brain is open or closed. The acetylcholine produced by the pons' neurons sensitizes these neurons of the thalamus to sensory input by slightly depolarizing, and hence changing the level of potassium. By contrast the reticular nucleus is inhibited by the acetylcholine, as a result the thalamus lets sensory information through , and the cortex is highly active. This process is very similar to what occurs when a person is awake. In the other stage of sleep in which the brain is less active the system works in the opposite manner. The acetylcholine system is inactive, the reticular nucleus is uninhibited and can thus inhibit the thalamus, as a result the cortical neurons move in a slow rhythm , very different from the active state they are in while the creature is awake, or in REM sleep. 

The majority of the Dreaming that occurs during a sleep cycle occurs during the REM or paradoxical sleep state. As described above the brain literally awakens internally during REM sleep. In a person with normal sleep behavior the REM sleep stage is one of near paralysis for the entire body other than the muscles of the eye and the middle ear. This occurs because of descending inhibition, in which a group of cells in the medulla that descend down the spinal cord and inhibit motor activity. RBD, rapid eye movement sleep behavior disorder, is characterized by the afflicted person acting out their dreams, which are usually violent in nature. The violent nature of these dream enactments is very distinct from the person's normal waking personality. This suggests that RBD is not only a motor control disorder, but a dream disorder as well. When the person awakens they can remember their dream vividly but cannot recall their physical actions during the dreams. Most of the incidents that occur within the dream are similar in affect to those that the individual was enacting; in one instance, an adult male nearly strangled his wife while dreaming that he was saving her from drowning. 

The majority of patients afflicted with RBD though there are cases of females and children having this disorder. About 25% of diagnosed patients tested reported limb twitching, talking, yelling, jerking and a progressive decline in motor control during sleep. These symptoms starkly contrast to the typical atonia, lack of normal muscle tension, which is associated with the REM phase of sleep. In very few isolated cases have any family history of RBD been found. In approximately half of the cases chronic RBD is associated with several different neuropathologies including: vascular insult, tumors, degenerative disorders, etc. In instances where RBD is not a consequence of some other affliction it may be a warning sign of Parkinson's disease. 

RBD and other similar dissociative disorders bring up interesting questions about the self. In one respect an individual self is more active during these phases of sleep since there actions and functions are more similar to those that occur when that individual is awake, and supposedly has full use of the self. Yet during these sleep stages the individual loses awareness and control of there physical and mental self. The dreams that they experience, as seen in cases studies, are rarely attributed to what occur in their daily life, and thus are the vivid images are not provided for by their memory bank. Furthermore they have little control over their physical presence, which is controlled by the dream sequence and have no recollections of the actions that took place after they are awakened. These two opposing standpoints leave the question: is the self retained when awareness of the individuals own actions is lost?
Sleep and Learning
Sleep does more than banish dark under-eye circles. It also helps you learn, according to an increasing amount of research in animals and humans. Advances in neuroscience led scientists in recent years to produce a large body of converging evidence that shows that sleep helps secure memories and aids at least some types of learning. The findings indicate that sleep is much more important than commonly believed.

It's 3 a.m. and you're still glued to The Osbournes marathon running on MTV. What's a little less sleep when you can see Ozzy war with the neighbors?

You're not alone. Many Americans skimp on shut-eye. Almost one-third of respondents said they get less than seven hours of sleep per night during the week, according to a recent survey of approximately 1,000 people by the National Sleep Foundation.

A large body of converging research, however, shows that it's time to rethink your priorities. Sleep is more important than many people believe. Specifically, studies find that it helps secure memories and aid learning. These findings are leading to:

· A better understanding of how sleep and wakefulness contribute to learning. 

· Increased respect for sleep and its ability to benefit the brain. 

· Ways to use sleep to boost learning in healthy individuals and possibly those recovering from brain injuries. 

The notion that sleep is important for learning has been kicked around, but hotly debated, by scientists for years. Recently, however, advances in neuroscience led researchers to carry out a variety of careful studies in both humans and animals, which provide clear evidence that sleep is indeed important for at least some types of memory and learning. In particular it seems to secure memories, termed procedural memories, which help people learn skills. Thanks to procedural memories, you can master a video game, a gymnastics move or a melody on the piano. 

In some of the work, researchers trained people to complete a procedural memory-based task and then determined if sleep improved their performance. Several studies show that it does. In one recent example, participants had to repeatedly type a sequence on a keyboard. A group trained in the morning and then tested 12 hours later showed no significant improvement. But a full night's sleep improved their performance by almost 20 percent. Another group, trained in the evening, improved their performance by about 20 percent after a full night's sleep. But after another 12 hours of staying awake, they showed hardly any improvement. This shows that sleep, not time, aids the learning.

Sleep may allow the brain to reprocess newly learned information so that memories of it stick. Research that uses technology to peer inside the brain supports this idea. In one study, scientists first found that sleep improved performance on a task that tests procedural memory. They then used an imaging technique to map brain activity and discovered that some brain areas activated during the training of the task were reactivated during sleep 

Studies in animals that look even deeper also find evidence of reprocessing. For example, researchers scrutinized the brain cell activity of rats while they trained to run around a track and while they slept. The activity patterns matched. Also, an examination of brain cell activity in zebra finches indicates that during sleep the birds replay songs in their heads, possibly to help secure the memory of them. 
Even a nap in the middle of the day may benefit some learning, according to a recent study. Researchers found that scores on a task that tests procedural memory worsened over the course of four daily practice sessions. Possibly this "burnout" occurs because the brain can only take in so much information before it has a chance to secure the memory of it through sleep. It turned out that a half-hour nap after the second session prevented further deterioration. An hour nap improved performance in later day sessions.

Researchers have plans for a number of other studies that could further solidify sleep's role in learning. They say, however, that already the evidence provides argument enough that it's time to shut off the TV and catch some zzzz's. 
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The brain may reprocess newly learned information during sleep to make memories of it stick, according to a group of studies. In one study, scientists first found that sleep improved performance on a procedural memory-based task, which required participants to press buttons corresponding to locations of dots on a computer screen. They then used an imaging technique to map brain activity and discovered that some brain areas that were activated during the training and are important for task performance were reactivated during sleep. The areas include the left premotor cortex and left and right cuneus, highlighted in orange. The premotor cortex area, positioned near the top of the brain, helps movement. The cuneus sections, located closer to the center, help

Stress and the Brain
Not to add to your stress level, but accumulating research indicates that continuous or intense stress may sometimes negatively influence the brain and its function. Studies find evidence that severe stress may sometimes alter brain cells, brain structure and brain function. As a consequence memory problems and the development of some mental diseases, including depression, may erupt. On the positive side, research also suggests that methods under investigation may be able to help ward off or even possibly reverse some of the stress effects.

Tuesday it was tornadoes. Saturday, SARS. Today, terrorism.

Increasingly worrisome headlines make the effort to understand how stress affects the brain take on a new level of importance. When we experience a stressful situation, our stress system activates a slew of biological mechanisms that boost our strength and energy, among other functions, to help us cope. Accumulating research, however, indicates that perpetual or intense stress sometimes may harm the brain and its function. These insights are leading to:

· A better understanding of how environmental factors can influence the brain.

· New ways to prevent or treat the negative effects of stress.

Animal research provided some of the first clues that stress sometimes may negatively affect the brain. In one example, researchers gave rats excess stress by restraining them daily. Extensions on brain cells, known as dendrites, withered in the hippocampus, a brain area important for memory. Animal research also indicates that stress can diminish the naturally occurring replacement of brain cells in the hippocampus, one of the few brain regions that can produce new cells throughout life. Either of these scenarios, shrinking dendrites or a decrease in the birth of new cells, might affect brain cell communication and memory function. Findings that repeated stress impairs some memory in animals, backs the idea.

Examinations of people with Cushing's syndrome also suggest that ongoing or severe stress may harm the hippocampus and memory. These patients produce massive amounts of the stress hormone, cortisol, (see image) making them a good model of what may occur when the stress system is put in overdrive. Scientists find that individuals with Cushing's have memory problems and a smaller than normal hippocampus.

Research also reveals relationships between exceptional stress and ailments such as depression and post-traumatic stress disorder (PTSD), an anxiety condition that some people develop after experiencing a traumatic event. For example, measures of stress chemicals indicate that the stress system sometimes is overactive in some people with these ailments. Evidence suggests that this stress effect also can influence the function of serotonin, a brain chemical thought to affect emotional states and the development of depression. Additional studies find that some people with extreme depression or PTSD have a smaller hippocampus and experience memory problems. It's not clear, however, whether stress triggers these changes or whether people are born with the differences, which then increase their vulnerability to develop the ailments.
Researchers plan to sort out these details and others, including the effects of varying degrees of stress. In addition they want to pinpoint when stress turns detrimental and why some people seem more immune to stress than others.

Scientists also are investigating ways to rebalance the stress system and protect or repair the brain. A cortisol-targeting drug, for one, may help. Normalizing cortisol activity in Cushing's patients increases the size of their hippocampus and improves aspects of their memory. This suggests that cortisol-targeting drugs may aid other stress-related ailments. In fact, cortisol-targeting drugs helped alleviate some forms of depression, according to recent small studies.

Methods that boost the birth of new brain cells also may oppose some detrimental effects of stress. For example, depression treatments, such as drugs that target serotonin, can counter negative effects of stress and boost the birth of new brain cells, according to animal research. Preliminary findings indicate that a serotonin treatment increases hippocampus size and improves the memory of patients with PTSD.

Non-drug treatments also may provide benefits. Researchers are examining whether exercise, shown earlier to boost the production of brain cells, can protect rodents from the effects of stress.

The best defense? Avoid excess stress when possible.
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Cell Suicide

A cell's ability to instruct itself to die, a process called apoptosis, has been mainly scrutinized by scientists studying development. Cell pruning is essential for our transformation from fetus to baby. Recently, however, neuroscientists discovered apoptosis may be implicated in brain disease. The enormous number of people who suffer from ailments that range from Alzheimer's disease to the destruction induced by a stroke may see some relief if researchers can preserve cells by interrupting the cell death messages.
Sunburned skin peels. Fingers slide in the holes of a bowling ball. These two vastly different phenomena stem from a common process -- apoptosis or cell death.
Apoptosis, pronounced a-POE-toe-sis, is generally beneficial to our body by flushing out old or unhealthy cells -- including cells damaged by the sun's ultraviolet rays. It also is essential during the molding process our body experiences in development. If death signals didn't prompt cells to neatly compact and self-destruct, offering a tidy dinner for nearby cells, bowling would be difficult because we would still have the unnecessary webbing of skin between our fingers (and toes) that we had as a fetus.
Researchers are finding, however, that the system can turn sinister. And the brain and nervous system are at a special risk. There, following early development, the cell death signal is used with restraint because mature brain cells that are killed can't grow back like cells can in the body. Scientists believe the brain destruction seen in those with neurological ailments such as Alzheimer's disease and Parkinson's disease or when the brain is starved of blood in a stroke may be due in part to apoptosis gone awry. By unraveling the many players and steps of the apoptosis pathway, scientists hope to roadblock the deadly mechanism and save brain cells.
Recent decoding of the apoptosis process led to the discovery of genes that promote life or death. These major findings are leading to:

· A new way of interpreting the destruction that is a hallmark of many neurological ailments. 

· The uncovering of brain-specific molecules that have the power to initiate or prevent the cell death process. 

· Methods to induce the genes that promote cell life and inactivate genes that cause death. 

Scientists have been examining the role of cell death in development since the early 1900s. But it wasn't until the 1970s that the process was named apoptosis -- a Greek term used to recall how a leaf withers up and falls from a tree, or a petal from a flower. And it is only in the last five years that researchers have uncovered some of the major genetic players in the process. 
In 1992, scientists discovered a gene that holds the coding molecules needed to create a brain-specific receptor -- a protein that sits on the surface of some cells. This receptor is a trigger point for the cell death process. If a certain molecule hooks onto the receptor then apoptosis sets in. Drugs that stop the union of these two molecules could stop a cell from dying. Researchers also are looking to harness a recently identified brain-specific receptor that is a fat. Unlike the protein receptor that stays rooted on one cell, the fat death trigger point may be loaned to a series of cells -- killing each one in its path.
Other major players protect nerve cells or neurons from cell death. A 1994 study used mice models to show the gene bc1-2, which seems to suppress apoptosis, could cut the damage delivered by stroke in half. In other laboratory studies bc1-2 protected neurons from some of the catalysts of cell death, such as free radical molecules. 
Scientists continue to try to decipher the process. Progress has been slow because apoptosis appears to work with a variation of steps, recruiting different players and causing havoc in different areas of the cells. But once the process is uncovered it will reveal the phenomenon of body development and housekeeping and may hold answers for those with neurological disease.
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The illustration shows a neuron undergoing a common form of apoptosis. 

(A) The healthy neuron has a defined cell membrane and the cytoplasm and nucleus, which contains DNA, are intact. (B) When apoptosis kicks in, the cell contorts and the DNA breaks up. (C) In the final stage of apoptosis, the cell is broken into membrane-bound pieces. Specialized cells called macrophages or microglia remove the debris.

The Mind-Body Link

Many scientists once rejected the idea that the immune system, traditionally thought of as the prime internal defense system, worked closely with the nervous and endocrine systems to carry out its task. Such a finding would suggest that our mind could influence illness. Now an increasing amount of evidence is showing that the three systems are indeed working together.
Sometimes everything seems against you. You slip on the ice. Your dog bites you. Then, only a week before finals, you catch your sister's cold. A fever and the blahs compound your feelings of ill fate. These symptoms, however, are a sign that something is on your side. The immune system. And your brain too, according to an increasing number of studies.
The immune system battles countless enemies. Its wrath is unleashed on viruses, bacteria, parasites and other foreign molecules that make it past body borders and try to stake a claim. Immune defenses also combat abnormalities that arise inside the body, such as cancer cells.
Many researchers once believed that the immune system was an entirely independent entity in the body.
Now an increasing number of studies show that the immune system is tightly connected to the nervous system, as well as to another communication network known as the endocrine system. It appears that their three-way communication is vital for an adequate defense of the body and brain.

The discovery of the strong connection is leading to:

· Insight on how emotions can influence illness. 

· A clearer understanding of how the immune system fights foreign invaders and how disturbances in the circuit lead to disease. 

· Earlier diagnosis of diseases that might be influenced by communication between the systems. 

Starting in the 1980s researchers found evidence of strong connections between the immune, nervous and endocrine systems. First they identified direct links between nerve fibers and immune organs.
More recently researchers determined that hormones of the endocrine system help the immune and nervous systems defend the body. For example, stress hormones can initiate actions in the brain and immune system in response to injury or germs. This stress response acts as an immune system regulator. It can dampen down the immune system so it doesn't go overboard. 
Scientists also recently discovered that immune molecules, known as cytokines, can initiate brain actions. For example, some cytokines help the body recuperate by sending messages to the brain that set off a series of sickness responses, such as fever. The high body temperature of a fever is thought to create an unfavorable environment for the foreign invaders. The immune molecules also can trigger feelings of sluggishness, sleepiness and loss of appetite. The behaviors can keep sick people out of harm's way until they feel better.
Researchers found that cytokines can activate certain nerves for quick brain activation or set off actions from posts in the blood (see illustration). Scientists also discovered that some cytokines are produced directly in the brain.
The increasing number of links that researchers are discovering between the immune, nervous and endocrine systems is leading them to investigate whether excess stress or too little stress can abnormally alter the immune defenses. Others are examining how defects in this intricate system possibly can lead to autoimmune disorders, in which the immune system attacks the body.
In addition, scientists are continuing to map the cross-communication network to identify new ways to improve diagnosis and head off disease. 
For example, researchers recently found that a dramatic increase in one member of the defense team molecules can signal blood poisoning. This condition occurs when bacteria from an infected site such as a burn invades the blood stream. Diagnosis often comes too late, leading to a mortality rate as high as 51 percent. The researchers found larger than normal quantities of the defense molecule, nitric oxide, in the brains of rats soon after the onset of blood poisoning. This rise was detected in the spinal fluid. The scientists now are studying humans to see if this molecular signal will provide earlier diagnosis and treatment of the disease. 
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Memory Enhancers
Once a complete mystery, researchers have compiled a number of studies that help decipher the mechanisms that aid the complex function of memory. Some of the latest work highlights a system that uses the chemical glutamate to function. Researchers find that components of this system play major roles in memory formation. In addition, evidence indicates that methods that target these components can enhance memory. The new discoveries provide a clearer picture of the biology behind memory and may lead to new treatments for those with memory and thinking difficulties, including people with the brain ailment, Alzheimer's disease.
You know the location of your cousin's house. How to prepare a grilled cheese sandwich. When to wear rain boots. How to calculate a tip for the pizza delivery guy. The list goes on and on. Thanks to memory you can easily navigate life.

Many people, however, are not so fortunate. Alzheimer's disease (AD), for example, which affects some 4 million older Americans, destroys memory and thinking capabilities. Individuals with AD may have trouble recalling addresses, major events, or the name of the president. Making meals and managing finances can become difficult. Over time problems with memory and thinking get even worse. Speech abilities diminish. Dressing and other simple tasks require assistance.

For years, the biological basis of memory was unclear, which hindered the search for treatments to improve memory and thinking in those with disorders like AD. Now, a series of recent discoveries have advanced the field. The studies uncover several brain components that appear to play significant roles in memory. What's more, evidence indicates that methods that target the components can enhance memory. These discoveries are leading to:

· A better understanding of the mechanisms that underlie memory. 

· The development of memory enhancers that could help numerous people. 

In the past, many scientists focused on acetylcholine. Evidence indicates that the AD-afflicted brain contains decreased levels of this chemical, which suggests that normally acetylcholine aids memory and thought. Based on this idea, researchers developed drugs that attempt to maintain high levels of acetylcholine. These therapies create modest improvements in memory and thinking in about half of the patients with AD who use them.

Recently, scientists designed new studies to increase their understanding of how the brain produces memory in an effort to find better ways to enhance it. Memory enhancers developed from this research would not influence the brain abnormalities occurring in disorders like AD, but they might help to temporarily alleviate symptoms.

One series of discoveries highlight a brain system that uses the chemical glutamate to function. Components of the system appear to be central to memory formation and, when manipulated, can improve memory.

Included are the AMPA receptor and NMDA receptor, two molecular complexes that can detect glutamate and activate the system. Researchers found, for example, that a compound that increases the function of the AMPA receptor boosts memory in rats. Currently the compound is being tested in patients with AD and patients with mild cognitive impairment (MCI), a condition marked by minor memory problems. MCI may be a very early stage of AD. Scientists also found that genetic techniques, which target a portion of the NMDA receptor, increase its function and boost memory and learning in mice. A search for compounds that mimic the genetic effect is under way. The story is more complex than it seems, however. One recently approved drug for AD that can slow memory deterioration also appears to limit some of the function of the NMDA receptor. In AD, an excess of NMDA receptor activity may sometimes cause problems, which requires a rebalancing of the system so that proper memory function can take place.

Another target garnering attention is the GABA B receptor. This molecule appears to suppress the memory process. Researchers found that a compound that selectively blocked the function of the receptor improved the performance of mice, rats, and monkeys on tests of learning and memory. Also early findings from tests of the compound on patients with MCI indicate that it improves their memory. Investigators may soon test it in patients with AD. Additional brain targets are being intensely studied as well.

These strategies also may aid memory in healthy individuals. One study, for example, found that an AMPA receptor compound improved the performance of college-aged students on some memory tests. Researchers note, however, that for healthy and younger age groups there already is a safe and effective memory enhancer-studying.
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The Effect Of Sleep On Memory And Learning

Some memory tasks are more affected by sleep deprivation than others. A recent study, for example, found that recognition memory for faces was unaffected by people being deprived of sleep for 35 hours. However, while the sleep-deprived people remembered that the faces were familiar, they did have much more difficulty remembering in which of two sets of photos the faces had appeared. In other words, their memory for the context of the faces was significantly worse. 
While large doses of caffeine reduced the feelings of sleepiness and improved the ability of the sleep-deprived subjects to remember which set the face had appeared in, the level of recall was still significantly below the level of the non-sleep-deprived subjects. (For you coffee addicts, no, the caffeine didn’t help the people who were not sleep-deprived). 

Interestingly, sleep deprivation increased the subjects’ belief that they were right, especially when they were wrong. In this case, whether or not they had had caffeine made no difference.

In another series of experiments, the brains of sleep-deprived and rested participants were scanned while the participants performed complex cognitive tasks. In the first experiment, the task was an arithmetic task involving working memory. Sleep-deprived participants performed worse on this task, and the fMRI scan confirmed less activity in the prefrontal cortex for these participants. In the second experiment, the task involved verbal learning. Again, those sleep-deprived performed worse, but in this case, only a little, and the prefrontal areas of the brain remained active, while parietal lobe activity actually increased. However, activity in the left temporal lobe (a language-processing area) decreased. In the third study, participants were given a "divided-attention" task, in which they completed both an arithmetic and a verbal-learning task. Again, sleep-deprived participants showed poorer performance, depressed brain activation in the left temporal region and heightened activation in prefrontal and parietal regions. There was also increased activation in areas of the brain that are involved in sustained attention and error monitoring. 

These results indicate that sleep deprivation affects different cognitive tasks in different ways, and also that parts of the brain are able to at least partially compensate for the effects of sleep deprivation.

Sleep Deprivation Mimics Aging?

A report in the medical journal The Lancet, said that cutting back from the standard eight down to four hours of sleep each night produced striking changes in glucose tolerance and endocrine function that mimicked many of the hallmarks of aging. Dr Eve Van Cauter, professor of medicine at the University of Chicago and director of the study, said, "We suspect that chronic sleep loss may not only hasten the onset but could also increase the severity of age-related ailments such as diabetes, hypertension, obesity and memory loss." 
Should we draw any conclusion from the finding that sleep deprivation increased the subjects’ belief that they were right, especially when they were wrong, and the finding that chronic sleep deprivation may mimic the hallmarks of aging? No, let us merely note that many people become more certain of their own opinions as they mature into wisdom. 

Is Sleep Necessary To Consolidate Memories?

This is the big question, still being argued by the researchers. The weight of the evidence, however, seems to be coming down on the answer, yes, sleep is necessary to consolidate memories - although maybe for only some types of memory. Most of the research favoring sleep’s importance in consolidation has used procedural / skill memory - sequences of actions. 

From this research, it does seem that it is the act of sleep itself, not simply the passage of time, that is critical to convert new memories into long-term memory codes.  

Some of the debate in this area concerns the stage of sleep that may be necessary. The contenders are the deep "slow wave" sleep that occurs in the first half of the night, and "REM" (rapid eye movement) sleep (that occurs while you are dreaming). Experiments that have found sleep necessary for consolidation tend to support slow-wave sleep as the important part of the cycle, however REM sleep may be important for other types of memory processing.

Sleep Studies Cast Light On The Memory Cycle

Two new studies provide support both for the theory that sleep is important for the consolidation of procedural memories, and the new theory of what I have termed the "memory life-cycle". 

In the first study, 100 young adults (18 to 27) learned several different finger-tapping sequences. It was found that participants remembered the sequence even if they learned a second sequence 6 hours later, and performance on both sequences improved slightly after a night's sleep. However, if, on day 2, people who had learned one sequence were briefly retested on it and then trained on a new sequence, their performance on the first sequence plummeted on day 3. If the first sequence wasn't retested before learning the new sequence, they performed both sequences accurately on day 3. 

In another study, 84 college students were trained to identify a series of similar-sounding words produced by a synthetic-speech machine. Participants who underwent training in the morning performed well in subsequent tests that morning, but tests later in the day showed that their word-recognition skill had declined. However, after a full night's sleep, they performed at their original levels. Participants trained in the evening performed just as well 24 hours later as people trained in the morning did. Since they went to bed shortly after training, those in the evening group didn't exhibit the temporary performance declines observed in the morning group. 

On the basis of these studies, researchers identified three stages of memory processing: the first stage of memory - its stabilization - seems to take around six hours. During this period, the memory appears particularly vulnerable to being “lost”. The second stage of memory processing - consolidation - occurs during sleep. The third and final stage is the recall phase, when the memory is once again ready to be accessed and re-edited  

The researchers made a useful analogy with creating a word-processing document on the computer. The first stage is when you hit “Save” and the computer files the document in your hard drive. On the computer, this takes seconds. The second stage is comparable to someone coming and tidying up your word document — reorganizing it and tightening it up. 

The most surprising aspect of this research is the time it appears to take for memories to initially stabilize - seconds for the computer saving the document, but up to six hours for us! 
What Are The Symptoms of Excessive Sleepiness?
Those who are suffering from excessive sleepiness may have one or more of the symptoms listed below, but if any of these symptoms are having an impact on your daily activities, then it may be appropriate for you to seek treatment for ES.

You May Have Excessive Sleepiness if You
Consistently do not get enough sleep or wake from sleep not feeling adequately rested

Feel sleepy or fall asleep while driving

Struggle to stay awake when you are inactive, such as when reading or watching television

Are often being told by others that you look sleepy

Have performance problems at school or work due to decreased alertness, difficulty paying attention, or inability to concentrate

Have difficulty remembering things

Must have a nap on most days in order to function

Have slowed or delayed responses.
Common Complaints That May Indicate Sleep Deprivation Are:

I can be irritable

I am fatigued

I have difficulty concentrating

I have low energy

I am not motivated or have low initiative

I worry about sleepiness
Common Complaints From People With Excessive
"I can’t seem to stay awake during the day" is a more common complaint than you might think. Sleepiness is a result of the body’s normal sleep-wake cycle. Sleepiness normally occurs in people at two periods of the day: during the late night/early morning hours between midnight and 7:00 AM and again generally in the mid-afternoon between 1:00 to 4:00 PM. If people are awake during those times, they have a higher risk of unintentionally falling asleep, especially if they haven’t been getting enough sleep. 
SLEEP SUMMARY

How Can I Get More Sleep?

Recently, some researchers, parents, and teachers have suggested that middle and high school classes begin later in the morning to accommodate teens' need for more sleep. Some schools have already implemented later start times. You and your friends, parents, and teachers can lobby for later start times at your school, but in the meantime you'll have to make your own adjustments.

Here are some things that may help you to sleep better:

· Set a regular bedtime. Going to bed at the same time each night signals to your body that it's time to sleep. Waking up at the same time every day can also help establish sleep patterns. So try to stick to your sleep schedule even on weekends. Don't go to sleep more than an hour later or wake up more than 2 to 3 hours later than you do during the week. 
· Exercise regularly. Try not to exercise right before bed, though, as it can raise your body temperature and wake you up. Sleep experts believe that exercising 5 or 6 hours before bedtime (in late afternoon) may actually help a person sleep. 

· Avoid stimulants. Don't drink beverages with caffeine, such as soda and coffee, after 4 PM. Nicotine is also a stimulant, so quitting smoking may help you sleep better.   

· Relax your mind. Avoid violent, scary, or action movies or television shows right before bed - anything that might set your mind and heart racing. Reading books with involved or active plots may also keep you from falling or staying asleep. 

· Unwind by keeping the lights low. Light signals the brain that it's time to wake up. Staying away from bright lights (including computer screens!) Meditating or listening to soothing music, can help your body relax. 

· Don't nap too much. Naps of more than 30 minutes during the day may keep you from falling asleep later. 

· Avoid all-nighters. Don't wait until the night before a big test to study. Cutting back on sleep the night before a test may mean you perform worse than you would if you'd studied less but got more sleep. 

· Create the right sleeping environment. Studies show that people sleep best in a dark room that is slightly on the cool side. Close your blinds or curtains (and make sure they're heavy enough to block out light) and turn down the thermostat in your room (pile on extra blankets or wear PJs if you're cold). Lots of noise can be a sleep turnoff, too. 

· Wake up with bright light. Bright light in the morning signals to your body that it's time to get going. 
Wake up to this simple fact: You are not supposed to be sleepy, with your feet draggin' and lids laggin' during the day. Do not let the notion that "I have always been this way" fool you into thinking it's OK. You should awaken feeling relatively refreshed and remain alert throughout the day -- every day.

Have you ever...

· ...awakened after seven to eight hours of sleep feeling unrefreshed? 

· ...spontaneously fallen asleep during meetings or social events? 

· ...gotten a creepy, crawly sensation in your legs, with an irresistible urge to move them, especially when you lie down in bed at night? 

· ...found that your bed partner has vanished sometime in the night because your snoring was no melodic symphony, or you literally kicked your partner out of bed?

If any of this rings true, you may have a sleep problem, a medical sleep disorder, or a related medical condition for which treatment may literally change your life.

Waking after seven to eight hours of sleep and feeling unrefreshed could be a sign of poor quality sleep. The quality of sleep is as vitally important to our health and well-being as is the quantity. Our sleep has a complex pattern, or architecture, consisting of four stages that run through various cycles during the night. During certain stages and times of the sleep cycle, we secrete a variety of hormones and other substances that help regulate our metabolism and other health-related factors. If our sleep patterns are altered, it may leave us feeling unrefreshed, tired, and sleepy, as well as put us at risk for a host of serious medical conditions.
Inadequate Sleep and Sleep Debt

You might ask: "How much sleep is needed for it to be enough?" The answer can vary widely between individuals and can vary over time, but it is often suggested that in order to stay alert the next day, an average adult should get about 8 hours of sleep each night.  If too much sleep is lost, it may not be possible to completely reverse the negative effects of not getting sufficient sleep during the week. For some people, their extended and changing schedules just do not allow time for a sufficient night’s sleep. If this is the case for you, you should talk to your doctor about treatment options for excessive sleepiness.
  Most individuals will need to sleep longer on a subsequent night in order to "repay" that sleep debt or they may begin to experience excessive sleepiness during the day. Many people who do not get enough sleep during the work week try to make up for this by sleeping in on the weekends to reduce their sleep debt.  Some people may need more sleep, others less, but if you are not getting enough sleep, you can build up a "sleep debt".
What is a Normal Night’s Sleep?

There are two states of sleep: non-rapid eye movement (NREM) sleep and rapid eye movement (REM) sleep.  REM sleep is associated with dreaming. NREM sleep has four stages distinguishable by succeedingly deeper levels of sleep. The normal sleep cycle starts at stage 1 NREM which is a state of drowsiness. Stage 2 follows which is a light NREM sleep stage. Stages 3 and 4 are deeper sleep stages that are known as delta or slow-wave sleep (SWS). After a brief return to stage 2 sleep, REM sleep begins. Most adults have 5 to 7 sleep cycles through the night, lasting approximately 90 minutes each, alternating between NREM and REM sleep stages.

When does "Problem Sleepiness" become "Excessive Sleepi-ness?"

The most important consideration for determining if your sleepiness is excessive is that you experience sleepiness on a routine basis to the extent that it negatively impacts your daily functioning.   THERE IS NO SUBSTITUTE FOR A GOOD NIGHT’S SLEEP!  The first thing you should try is to increase the amount of sleep you are getting.
If you are getting enough sleep but still experience excessive sleepiness during the day, it may be time to consider that there may be one or more medical conditions that could be the underlying cause(s) for your excessive sleepiness.
WHAT IS ALZHEIMER'S?
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Introduction

Alzheimer’s (AHLZ-high-merz) disease is a progressive brain disorder that gradually destroys a person's memory and ability to learn, reason, make judgments, communicate and carry out daily activities. As Alzheimer’s progresses, individuals may also experience changes in personality and behavior, such as anxiety, suspiciousness or agitation, as well as delusions or hallucinations.

Although there is currently no cure for Alzheimer’s, new treatments are on the horizon as a result of accelerating insight into the biology of the disease. Research has also shown that effective care and support can improve quality of life for individuals and their caregivers over the course of the disease from diagnosis to the end of life.

Dementia

Alzheimer’s is the most common form of dementia, a group of conditions that all gradually destroy brain cells and lead to progressive decline in mental function. Vascular dementia, another common form, results from reduced blood flow to the brain’s nerve cells. In some cases, Alzheimer’s disease and vascular dementia can occur together in a condition called "mixed dementia." Other causes of dementia include frontotemporal dementia, dementia with Lewy bodies, Creutzfeldt-Jakob disease and Parkinson’s disease. 

Progression of Alzheimer’s disease

Alzheimer’s disease advances at widely different rates. The duration of the illness may often vary from 3 to 20 years. The areas of the brain that control memory and thinking skills are affected first, but as the disease progresses, cells die in other regions of the brain. Eventually, the person with Alzheimer’s will need complete care. If the individual has no other serious illness, the loss of brain function itself will cause death. 

Early-stage and early-onset Alzheimer's

Early-stage is the early part of Alzheimer’s disease when problems with memory, thinking and concentration may begin to appear in a doctor’s interview or medical tests. Individuals in the early-stage typically need minimal assistance with simple daily routines. At the time of a diagnosis, an individual is not necessarily in the early stage of the disease; he or she may have progressed beyond the early stage.  

The term early-onset refers to Alzheimer's that occurs in a person under age 65. Early-onset individuals may be employed or have children still living at home. Issues facing families include ensuring financial security, obtaining benefits and helping children cope with the disease. People who have early-onset dementia may be in any stage of dementia – early, middle or late.
Experts have documented common patterns of symptom progression that occur in many individuals with Alzheimer’s disease and developed several methods of “staging” based on these patterns. 

Staging systems provide useful frames of reference for understanding how the disease may unfold and for making future plans. But it is important to note that not everyone will experience the same symptoms or progress at the same rate. People with Alzheimer’s live an average of 8 years after diagnosis, but may survive anywhere from 3 to 20 years.

The framework for this section is a system that outlines key symptoms characterizing seven stages ranging from unimpaired function to very severe cognitive decline. This framework is based on a system developed by Barry Reisberg, M.D., Clinical Director of the New York University School of Medicine’s Silberstein Aging and Dementia Research Center.

Within this framework, we have noted which stages correspond to the widely used concepts of mild, moderate, moderately severe and severe Alzheimer’s disease. We have also noted which stages fall within the more general divisions of early-stage, mid-stage and late-stage categories.
All Stages

Stage 1: No impairment (normal function)
Unimpaired individuals experience no memory problems and none are evident to a health care professional during a medical interview.
Stage 2: Very mild cognitive decline (may be normal age-related changes or earliest signs of Alzheimer's disease)
Individuals may feel as if they have memory lapses, especially in forgetting familiar words or names or the location of keys, eyeglasses or other everyday objects. But these problems are not evident during a medical examination or apparent to friends, family or co-workers.
Stage 3:  Mild cognitive decline

Early-stage Alzheimer's can be diagnosed in some, but not all, individuals with these symptoms
Friends, family or co-workers begin to notice deficiencies. Problems with memory or concentration may be measurable in clinical testing or discernible during a detailed medical interview. Common difficulties include:

· Word- or name-finding problems noticeable to family or close associates

· Decreased ability to remember names when introduced to new people

· Performance issues in social or work settings noticeable to family, friends or co-workers

· Reading a passage and retaining little material

· Losing or misplacing a valuable object

Decline in ability to plan or organize
Stage 4: Moderate cognitive decline
(Mild or early-stage Alzheimer's disease)
At this stage, a careful medical interview detects clear-cut deficiencies in the following areas:

· Decreased knowledge of recent occasions or current events

· Impaired ability to perform challenging mental arithmetic-for example, to count backward from 75 by 7s

· Decreased capacity to perform complex tasks, such as planning dinner for guests, paying bills and managing finances

· Reduced memory of personal history

The affected individual may seem subdued and withdrawn, especially in socially or mentally challenging situations
Stage 5: Moderately severe cognitive decline
(Moderate or mid-stage Alzheimer's disease)
Major gaps in memory and deficits in cognitive function emerge. Some assistance with day-to-day activities becomes essential. At this stage, individuals may:

· Be unable during a medical interview to recall such important details as their current address, their telephone number or the name of the college or high school from which they graduated

· Become confused about where they are or about the date, day of the week or season

· Have trouble with less challenging mental arithmetic; for example, counting backward from 40 by 4s or from 20 by 2s

· Need help choosing proper clothing for the season or the occasion

· Usually retain substantial knowledge about themselves and know their own name and the names of their spouse or children

Usually require no assistance with eating or using the toilet

Stage 6:  Moderately severe cognitive decline
(Moderate or mid-stage Alzheimer's disease)
Memory difficulties continue to worsen, significant personality changes may emerge and affected individuals need extensive help with customary daily activities. At this stage, individuals may:

· Lose most awareness of recent experiences and events as well as of their surroundings

· Recollect their personal history imperfectly, although they generally recall their own name

· Occasionally forget the name of their spouse or primary caregiver but generally can distinguish familiar from unfamiliar faces

· Need help getting dressed properly; without supervision, may make such errors as putting pajamas over daytime clothes or shoes on wrong feet

· Experience disruption of their normal sleep/waking cycle

· Need help with handling details of toileting (flushing toilet, wiping and disposing of tissue properly)

· Have increasing episodes of urinary or fecal incontinence

· Experience significant personality changes and behavioral symptoms, including suspiciousness and delusions (for example, believing that their caregiver is an impostor); hallucinations (seeing or hearing things that are not really there); or compulsive, repetitive behaviors such as hand-wringing or tissue shredding

Tend to wander and become lost
Stage 7: Very severe cognitive decline
(Severe or late-stage Alzheimer's disease)
This is the final stage of the disease when individuals lose the ability to respond to their environment, the ability to speak and, ultimately, the ability to control movement.

· Frequently individuals lose their capacity for recognizable speech, although words or phrases may occasionally be uttered

· Individuals need help with eating and toileting and there is general incontinence of urine

Individuals lose the ability to walk without assistance, then the ability to sit without support, the ability to smile, and the ability to hold their head up. Reflexes become abnormal and muscles grow rigid. Swallowing is impaired. 
Symptoms of Alzheimer's
Some change in memory is normal as we grow older, but the symptoms of Alzheimer’s disease are more than simple lapses in memory. 

People with Alzheimer’s experience difficulties communicating, learning, thinking and reasoning — problems severe enough to have an impact on an individual's work, social activities and family life.

The Alzheimer's Association has developed a checklist of common symptoms to help you recognize the difference between normal age-related memory changes and possible warning signs of Alzheimer’s disease.

There’s no clear-cut line between normal changes and warning signs. It’s always a good idea to check with a doctor if a person’s level of function seems to be changing. The Alzheimer’s Association believes that it is critical for people diagnosed with dementia and their families to receive information, care and support as early as possible.

10 warning signs of Alzheimer's:

1. Memory loss. Forgetting recently learned information is one of the most common early signs of dementia. A person begins to forget more often and is unable to recall the information later.

What's normal? Forgetting names or appointments occasionally.

2. Difficulty performing familiar tasks. People with dementia often find it hard to plan or complete everyday tasks. Individuals may lose track of the steps involved in preparing a meal, placing a telephone call or playing a game.

What's normal? Occasionally forgetting why you came into a room or what you planned to say.

3. Problems with language. People with Alzheimer’s disease often forget simple words or substitute unusual words, making their speech or writing hard to understand. They may be unable to find the toothbrush, for example, and instead ask for "that thing for my mouth.”

What's normal? Sometimes having trouble finding the right word.

4. Disorientation to time and place. People with Alzheimer’s disease can become lost in their own neighborhood, forget where they are and how they got there, and not know how to get back home.

What's normal? Forgetting the day of the week or where you were going.

5. Poor or decreased judgment. Those with Alzheimer’s may dress inappropriately, wearing several layers on a warm day or little clothing in the cold. They may show poor judgment, like giving away large sums of money to telemarketers.

What's normal? Making a questionable or debatable decision from time to time.

6. Problems with abstract thinking. Someone with Alzheimer’s disease may have unusual difficulty performing complex mental tasks, like forgetting what numbers are for and how they should be used.

What's normal? Finding it challenging to balance a checkbook.

7. Misplacing things. A person with Alzheimer’s disease may put things in unusual places: an iron in the freezer or a wristwatch in the sugar bowl.

What's normal? Misplacing keys or a wallet temporarily.

8. Changes in mood or behavior. Someone with Alzheimer’s disease may show rapid mood swings – from calm to tears to anger – for no apparent reason.

What's normal? Occasionally feeling sad or moody.

9. Changes in personality. The personalities of people with dementia can change dramatically. They may become extremely confused, suspicious, fearful or dependent on a family member.

What's normal? People’s personalities do change somewhat with age.

10. Loss of initiative. A person with Alzheimer’s disease may become very passive, sitting in front of the TV for hours, sleeping more than usual or not wanting to do usual activities.

What's normal? Sometimes feeling weary of work or social obligations.
The difference between Alzheimer's and normal age-related memory changes

	Someone with Alzheimer's disease symptoms
	Someone with normal age-related memory changes

	Forgets entire experiences
	Forgets part of an experience

	Rarely remembers later
	Often remembers later

	Is gradually unable to follow written/spoken directions 
	Is usually able to follow written/spoken directions

	Is gradually unable to use notes as reminders
	Is usually able to use notes as reminders

	Is gradually unable to care for self
	Is usually able to care for self


Alzheimer's Disease Statistics
Alzheimer’s disease is not a normal part of aging. It is a devastating disorder of the brain’s nerve cells that impairs memory, thinking and behavior and leads, ultimately, to death. The impact of Alzheimer’s on individuals, families and our health care system makes the disease one of our nation’s greatest medical, social and economic challenges. 

· An estimated 4.5 million Americans have Alzheimer’s disease. The number of Americans with Alzheimer’s has more than doubled since 1980. 

· The number of Americans with Alzheimer’s disease will continue to grow – by 2050 the number of individuals with Alzheimer’s could range from 11.3 million to 16 million. 
· Finding a treatment that could delay onset by five years could reduce the number of individuals with Alzheimer’s disease by nearly 50 percent after 50 years. 
· In a Gallup poll commissioned by the Alzheimer’s Asso-ciation, 1 in 10 Americans said that they had a family member with Alzheimer’s and 1 in 3 knew someone with the disease. 
· Increasing age is the greatest risk factor for Alzheimer’s. One in 10 individuals over 65 and nearly half of those over 85 are affected.  Rare, inherited forms of Alzheimer’s disease can strike individuals as early as their 30s and 40s. 
· A person with Alzheimer’s disease will live an average of eight years and as many as 20 years or more from the onset of symptoms as estimated by relatives.  From the time of diagnosis, people with Alzheimer's disease survive about half as long as those of similar age without dementia. Average survival time is affected by age at diagnosis and severity of other medical conditions.  

· National direct and indirect annual costs of caring for individuals with Alzheimer’s disease are at least $100 billion, according to estimates used by the Alzheimer’s Association and the National Institute on Aging. 
· Alzheimer’s disease costs American business $61 billion a year, according to a report commissioned by the Alzheimer’s Association. Of that figure, $24.6 billion covers Alzheimer health care and $36.5 billion covers costs related to caregivers of individuals with Alzheimer’s, including lost productivity, absenteeism and worker replacement.

· More than 7 out of 10 people with Alzheimer’s disease live at home, where almost 75 percent of their care is provided by family and friends. The remainder is “paid’ care costing an average of $19,000 per year. Families pay almost all of that out of pocket. 
· Half of all nursing home residents have Alzheimer’s disease or a related disorder. 
· The average cost for nursing home care is $42,000 per year but can exceed $70,000 per year in some areas of the country. 
· The average lifetime cost of care for an individual with Alzheimer’s is $174,000.

· Medicare costs for beneficiaries with Alzheimer’s are expected to increase 75 percent, from $91 billion in 2005 to $160 billion in 2010; Medicaid expenditures on residential dementia care will increase 14 percent, from $21 billion in 2005 to $24 billion in 2010, according to a report commissioned by the Alzheimer’s Association.

· The Alzheimer’s Association has awarded $200 million in research grants since 1982, according to our audited annual financial statements.

· The federal government estimates spending approximately $647 million for Alzheimer’s disease research in fiscal year 2005.
YOU CAN PREVENT ALZHEIMER'S BY STAYING LEAN, EATING FRUIT AND VEGETABLES AND EXERCISING
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Researchers in a new study say that you can prevent Alzheimer's by staying lean, eating lots of fruit and vegetables and exercising, you will also reduce significantly your risk of developing heart disease. High cholesterol during midlife, as well as high blood pressure will increase your risk of developing Alzheimer's and dementia later in life if you do not do anything about it.
Dr. Marilyn Albert, Alzheimer's Association's Medical and Scientific Council (USA), said "There are a variety of lifestyle factors that people can engage in that will reduce their risk of cognitive decline. The brain is much more plastic than we thought. It has more capacity to renew and regenerate. We have to tell people that they need to think about their cognitive health in a way that they typically thought about their physical health? The pathology of Alzheimer's disease develops over 10 years, possibly longer. People should start as early in life as possible." 
A Finnish study found that people who are obese in midlife have twice the risk of developing dementia during old age - the study looked at 1,500 people. The people with high cholesterol and blood pressure had six times the risk. 

Women who eat plenty of vegetables during their middle-age years are much less likely to lose their cognitive abilities during their 70s than women who did not eat many vegetables. This study looked at 13,000 women. The study was carried out at the Harvard Medical School, led by Dr. Jae Hee Kang. 
According to research carried out at the Karolinska Institute, Sweden, activities which combine mental and physical functions significantly reduce one's chances of developing old age dementia. The researchers stressed that the activities must be combined to provide the best protection.
Inside the Brain: An Interactive Tour[image: image10.jpg]



http://www.alz.org/4719.asp
The Brain Tour explains how the brain works and how Alzheimer's affects it.

Taking the tour: There are 16 interactive slides. As you view each slide, roll your mouse over any colored text to highlight special features of each image. Then, click on the arrow to move to the next slide.
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