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Keep Your Brain Sharp




 


 


This book is dedicated to Carolyn Horne. Carolyn’s life is testimony to the way personal choices can produce eminence and expertise at work, and closeness and intimacy in relationships at 50+.


 


As a tomboy teenager, Carolyn did not consider herself good at books, or good at boys. She studied pottery and drama and became an accomplished actress and, eventually, an inspiring teacher. Ever curious about what went on in the heads of her children, Carolyn took time out to study for a degree in psychology at Bedford College, London. Later she switched from educational psychology to teacher training. Again, she took time out to study for a Masters in Education, producing seminal research on ‘the match’ in early years’ development.


 


At 50+, as Director of Education at the now University of Cumbria, Carolyn built the UK’s largest single campus programme of primary education in the UK. Her innovative programmes were characterized by creative thinking on early years’ child development, novel forms of in-service training and new, accelerated forms of full-time study.


 


At 50+, Carolyn agreed to take on a UK college that was faced with imminent closure by inspectors. She and her team turned the college around in less than six months. The day after she got the good news about her college, Carolyn was hit by a car and killed, while training for her second London marathon.


 


At 50+, Carolyn’s death was a tragic loss for her husband, her family and her many close friends. Her death also deprived the world of the burgeoning benefits of her 50+ brain, which would have continued to add life to all our years for at least another 30 years!
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Meet the authors



Welcome to Keep Your Brain Sharp!


We both started our adult lives as chemists: Terry specialized in the chemistry of complex organic molecules and Simon specialized in biochemistry. Later, while working for pharmaceutical companies like Pfizer and Eli Lilly, Simon was very involved with pharmaceutical drugs that effectively changed the chemistry of the brain, in order to help manage moods, or alleviate depression. At this point our career paths diverged. Simon moved into health services, both private and NHS, while Terry became interested in managers and how they thought about solving problems, taking decisions and making plans.


Happily, some years later, our career paths converged. Simon returned to university and, based on his research, together we wrote Strategic Thinking, one of Kogan Page’s bestselling books on strategy. Strategic Thinking has been translated into Chinese, Spanish and Russian, and a third edition is due out this year. With another research student, Tony Doherty, there followed Managing Public Services – Implementing Changes: A Thoughtful Approach to the Practice of Management, a bestselling book for Routledge, which is also due out in a third edition.


In the meantime, the number of students going to university had risen from 1 in 10 school leavers, to 4 in 10 school leavers. Many of these additional students had neither the thinking skills, nor the cognitive capacity to study properly for a degree. How could thinking skills and cognitive capacity be developed?


We put our heads together – literally – and began to think about the brain as if it were a chemical factory. In this we had support from Professor Susan Greenfield, one of the world’s leading neuroscientists. Together, we produced what Susan Greenfield has since described as ‘the world’s most advanced models of the way the brain thinks’


There are two important implications of our models of the way the brain thinks. Firstly, Simon knew that the chemical reactions which carry your thoughts through your brain can be made to go faster and further by changing the general chemical conditions in your brain; he also knew that you can learn to control those chemical conditions by choosing what you eat, what you do and how you feel. We had discovered that your effective intelligence was determined by your choices, and not just by your genes.


Secondly, Terry was fascinated by Susan Greenfield’s idea of neuromodulation. This was the realization that once one of your thoughts had caused a particular neural pathway to be run, this changed the residual chemicals left along the neural pathway. Those chemicals then made it easier for that neural pathway to be run again. We had discovered that the very act of thinking strengthens your ability to think. It is now possible to design thinking activities which connect up different parts of your brain and which can then strengthen those connections.


The brain training books which we have written for managers, students, adults and the 50+, are the result of a happy convergence of biochemistry and cognitive science. In her foreword to our 2010 book Train Your Brain, Professor Susan Greenfield says:


 


Not only is the book an up-to-date review of the latest thinking in science … but, exceptionally, this is the first book to the best of my knowledge that gives practical advice on how to exploit those findings and apply them to your own life… There are exercises and helpful appendices, all making for an enjoyable and comprehensive read.


Professor Susan Greenfield, Director of the Royal Institute





1: Only got a minute?



The physical state of your brain is not determined by your genes – it is a lifestyle choice. If earlier lifestyle choices have damaged your brain, the advice and exercises in this book can reverse the damage – whatever your age.


This book will help you to do three things:




	Exploit the advantages of your brain over younger brains.


	Maintain and enhance advantages in mental performance that you acquire as you get older, and defend these advantages against degenerative disease, by creating spare cognitive capacity.


	Add life to your years, and not just years to your life, knowing that the last ten years of your life can be the best ten years of your life.








5: Only got five minutes?



Mae West used to say she was never too old to become younger. She was right. Her older brain could be better than a younger brain at critical thinking, creative thinking, reflective thinking and making predictions. Mae’s verbal and numerical IQ could also have become higher than when she was younger. Her long-term memory might also have improved with age. Although she would probably have been slower to process new information and to form new memories, her superior street wisdom, and enhanced powers of prediction, would have taught her to start sooner and to make written notes.


As long as you are not under time pressure, your experiential learning and your creative problem solving will improve as you get older. This might help to explain why your IQ can be 10–25 per cent higher than when you were a child. Learning and problem solving benefit from experience and broad general knowledge. The only way to acquire more experience and broader general knowledge is to get older. Your ability to recall something improves each time you make the recall. The older you are, the more times you are likely to have made the recall.


Einstein resolved never to grow old no matter how long he lived. He resolved to remain a child – a curious child in the face of the mysteries of the world. Einstein bequeathed his brain to science, and it looks much like yours or mine. What seems to matter is not what your brain looks like, but how you use it.


When you do things described in this book, your brain will develop better myelin insulation on its neural pathways – enabling it to think faster, with less error. With the help of the advice and exercises in this book, your brain could develop more cognitive capacity than it currently needs. This can help you to preserve your mental performance, even if you contract a disease that attacks or damages your brain. A study of 4,000 nuns revealed that the ones who had remained bright and academically very active until they died, were found, on autopsy, to have brains that were riddled with Alzheimer’s plaques. Because they had more than enough cognitive capacity still intact, no one ever knew that the nuns had Alzheimer’s disease.





10: Only got ten minutes?



Mae West used to say she was never too old to become younger. She was right. Her older brain could be better than a younger brain at critical thinking, creative thinking, reflective thinking and making predictions. Mae’s verbal and numerical IQ could also have become higher than when she was younger. Her long-term memory might also have improved with age. Although she would probably have been slower to process new information and to form new memories, her superior street wisdom, and enhanced powers of prediction, would have taught her to start sooner and to make written notes.


As long as you are not under time pressure, your experiential learning and your creative problem solving will improve as you get older. This might help to explain why your IQ can be 10–25 per cent higher than when you were a child. Learning and problem solving benefit from experience and broad general knowledge. The only way to acquire more experience and broader general knowledge is to get older. Your ability to recall something improves each time you make the recall. The older you are, the more times you are likely to have made the recall.


Einstein resolved never to grow old no matter how long he lived. He resolved to remain a child – a curious child in the face of the mysteries of the world. Einstein bequeathed his brain to science, and it looks much like yours or mine. What seems to matter is not what your brain looks like, but how you use it.


When you do things described in this book, your brain will develop better myelin insulation on its neural pathways – enabling it to think faster, with less error. With the help of the advice and exercises in this book, your brain could develop more cognitive capacity than it currently needs. This can help you to preserve your mental performance, even if you contract a disease that attacks or damages your brain. A study of 4,000 nuns revealed that the ones who had remained bright and academically very active until they died, were found, on autopsy, to have brains that were riddled with Alzheimer’s plaques. Because they had more than enough cognitive capacity still intact, no one ever knew that the nuns had Alzheimer’s disease.



What do you mean, old?


If you have survived to be 50 years old, you will need to reframe what you now think of as ‘old’. For you, now, 60 is no longer old. One hundred is old. A pension at 65 is no longer an ‘old age’ pension. It is a supplementary income for which you have worked, saved or invested. You will be more able, not less able, to work. You will be better able to work than a younger person – as long as the work is mental not physical.


At the moment, according to the UK Government Actuary, there are only about 10,000 ‘old’ people in the UK, i.e. people who are more than one hundred years old. By 2070, this number will probably have risen to about half a million. You will need to make sure that extension of your physical lifespan is matched by an equivalent extension in your healthy lifespan, otherwise you may suffer disability, dementia and degenerative disease.


The physical state of your brain is not determined by your genes – it is a lifestyle choice. If earlier lifestyle choices have damaged your brain, the advice and exercises in this book can reverse the damage – whatever your age.


This book can help you to do three things:


 




	Exploit the many advantages of your brain over younger brains.


	Maintain and enhance advantages in mental performance which you acquire as you get older, defend those advantages against degenerative disease, by creating spare cognitive capacity.


	Add life to your years and not just years to your life, knowing that the last ten years of your life can be the best ten years of your life.








Preface



Adding years to life and life to later years


 


Rage, rage, against the dying of the light


Dylan Thomas


This book is for everyone. Which of us will not, one day, be older? If you have ever wondered what goes on in the head of a parent, a grandparent, an older friend or your own head as you get older, then this book is for you.


There are many other books on brain training, but few acknowledge that the brains they train are ageing. When ageing is acknowledged, it is usually as a problem to be lived with, like amnesia, or slower reactions. Yet the neuroscience research underpinning our first book shows that your brain gets better and better at thinking as you get older.


 


The research is up to date and very readable. It contains some of the world’s most advanced models of the way the brain thinks.


Professor Susan Greenfield


Nine out of ten of the components of good applied thinking improve with age. The 50+ can exploit this advantage over younger brains. New memories form more slowly, but this can be overcome.


For example, verbal thinking, visual thinking, ethical thinking, critical thinking, predictive thinking, creativity, problem solving and learning from experience all improve with age. If these particular skills are exploited, the problems caused by a slower speed of new memory formation can be avoided or sidestepped.


Provided that you do not suffer from a degenerative brain disease (and you can minimize the chances that you will), the loss of speed can be delayed, diminished and reversed in later years. The ongoing development of intellectual power, until you are at least 90, is a realistic goal for readers of this book. Protecting that power from disease becomes a lifestyle choice and the book explains how to make that choice.


Other books will exhort you to ‘use it or lose it’. We have researched and evaluated different possible uses of the brain, in order to discover which uses most enhance the power of the brain to think. In four earlier books on thinking skills for planners, strategists, managers and public service professionals, we isolated 12 components of thinking. By exercising each component separately, or in more advanced combinations, you can improve your ability to think clearly and to clearly express what you think. You can exploit the components of applied thinking which improve with age.


This will give you a choice about whether or not to carry on working. Sometimes people retire because they find the problems too complex or too confusing. But the confusion is not often caused by complex problems. Confusion is caused by trying to solve complex problems too quickly. You need to start earlier. Fortunately, in later years, enhanced skills in predictive thinking can help to anticipate some problems, avoid others, and to make an earlier start on solving the rest.


When you anticipate problems and refuse to be rushed, you will calm the panic of those around you. Your ability to keep your head, when younger ones around you are losing theirs, is characteristic of strong leaders.


Of all the improvements with age that we have uncovered, none are more dramatic than the way IQ and intelligence improve as you get older. The gains in IQ shown by the Scottish 70- and 80-year-olds returning to resit tests they sat when they were 11 years old astonished them, but did not surprise those of us who have experience of working with mature learners. Deeper analysis of the diets and lifestyles of the 50+ with high gains in IQ is revealing – your IQ is not determined by your genes or your age, but by things over which you have control. Even your risk of degenerative disease, or dementia, is now down to choices you can make (see Chapters 3 and 4). Perhaps not genius but eminence, or at least expertise, is a realistic goal for people who choose to carry on working well into their later years (Chapters 2 and 5).


In later years, we often prefer relationships characterized by reasonableness and thoughtfulness. But we cannot be reasonable if we cannot reason. We cannot be thoughtful if we cannot think reflectively (Chapter 6).


In earlier work with Tony Doherty, at the University of London, we established that an inability to work and an inability to form close relationships were two major obstacles to human health and happiness (Chapter 1). This book can help you to achieve both. It can help you continue to work and continue to form close relationships in later life.


 


With this book, you can ‘add years to your life as well as life to your later years’.


American Society of Gerontologists





Introduction



The superior thinking skills of the 50+ brain


On 8 November 2007, the comedian Ken Dodd was 80 years old. The BBC programme Songs of Praise arranged a surprise party for him. His repartee was light and quick. His memory of his lines was faultless. ‘I don’t mind getting older,’ he quipped, ‘as long as I don’t get to be old!’ However old Ken’s body will one day become, barring disease, his brain is likely to get better and better as he ages.


Mae West used to say that she was never too old to become younger. In a way she was right. Her older brain would have become better at critical thinking, creative thinking and reflective thinking and at making predictions. Her verbal and numerical IQ would already have been higher than when she was younger, and her long-term memory would also have been better. True, she would have been slower to process new information and form new memory, but her experience, street wisdom and powers of prediction would have taught her to start sooner and to make notes. As long as you are not under time pressure, your experiential learning and your creative problem solving will get better as you get older. This might help to explain why your IQ is 10–25 per cent higher than when you were 11 years old (see Chapter 2). Experiential learning and creative problem solving benefit from experience and broader general knowledge, and the only way to acquire experience and general knowledge is to become older! Your memory of what you already know will get better, not worse, because your recollection improves with the number of times you make a given recall. The older you are the more likely you are to have made a recall.


Einstein also resolved never to grow old, no matter how long he lived. Einstein resolved to remain a child – a curious child – in the face of the mysteries of the world in which he found himself. He bequeathed his brain to science. Einstein’s brain looks much like yours or mine. What seems to matter is how you use your brain. When you do the kinds of things described in this book, your brain will develop better myelin insulation on its neural pathways – enabling it to think faster with less error. When you do the kinds of things described in this book, your brain can also develop more cognitive capacity than it currently needs. This can help you to preserve your mental performance even if you contract a disease that damages your brain. In Chapters 1 and 3 we will discover that nuns who had remained academically very able until they died were found, on autopsy, to have brains that were riddled with Alzheimer’s plaques, but because they still had more than enough cognitive capacity left intact, no one, themselves included, ever knew that they had Alzheimer’s disease.


The physical state of your brain as you age is not determined by your genes – it is a lifestyle choice (Chapters 1 and 4). If earlier lifestyle choices have damaged your brain, the advice and exercises in this book can reverse the damage – whatever your age.



Death is not what it used to be


Writing in the Guardian newspaper in November 2007, Dr Guy Brown, winner of the Wellcome Trust Prize, claimed that ‘death is not what it used to be’. The nature of death is set to change markedly for the 50+. We think that the decline in acute deaths by, for example, infection, violence, stroke or heart disease (see Figure 0.1), will lead to a rise in slower deaths from neurodegenerative diseases like dementia, Parkinson’s or Alzheimer’s. The 50+ generation will be stalked by Three Deadly Ds – Disability, Dementia and Degenerative disease. Any of these could turn the last 20 years of your life into a living death. It must be a kind of living hell to wake up every morning, feeling afraid, in a place you do not recognize, to have things done to you, for no reason, by people you do not know (albeit they might be your own children). Yet this prospect is not inevitable. Barring physical illness, and in some cases in spite of physical illness, the 50+ should expect to remain mentally fit and sharp well into their nineties (Figure 0.2).


[image: Image]


Figure 0.1 Early twentieth-century ‘killer’ diseases now account for only about 0.6% of deaths (based on England & Wales, ONS 2004).


[image: Image]


Figure 0.2 Rising life expectancies of Western women, 1600–2000 (based on Deppan, H. (2002) Science, 296, p. 1030).


What matters is what you do in order to train and maintain the fitness of your brain. There are many exciting and enjoyable things that you can do, both to exploit the growing power of your brain and to defend it from disease. You can add life to your years, and not just years to your life.


You should resist the idea of retirement. (Unless it entitles you to a lump sum which you want to use to start your own business – see Chapter 5. Colonel Sanders started KFC when he was 67. Last year 40 per cent of successful new business start-ups in the UK were started by people over 50.)



What do you mean, old?


If you have survived to be 50 years old, you will now need to reframe what you think of as ‘old’. For you, now, 60 is no longer old, 100 is old. You can no longer justify a pension at 65 on account of ‘old age’. It is a supplementary income for which you have saved or invested. You will be more, not less, able to work than a younger person – as long as the work is mental not physical (Chapter 5).


At the moment, according to the UK Government Actuary, there are only about 10,000 old people in the UK, i.e. people who are more than 100 years old. By 2070, this number will probably have risen to about half a million people.


You need to make sure that your physical lifespan is matched by an extension in your healthy lifespan, otherwise you can expect to suffer from disability, dementia or degenerative disease – the 3Ds.



The dreaded DDDs


During the 1990s, the life expectancy of the 50+ increased by an extra 2.2 years, but ‘healthy’ life expectancy increased by only 7 months. Because the increase in your lifespan is linear, and the chance of brain disease is exponential, the baby boom generation is increasingly likely to die from degenerative brain disease, and unnecessarily so, given that there are relatively simple means of defending yourself against this (see Chapter 4 and Part two). By 2008, 700,000 people in the UK had already succumbed to dementia. If the advice in this book goes unheeded, by the time you are 90 nearly 2 million people in the UK alone will be suffering from dementia. The suffering of the families of the demented will be pervasive. The social cost of caring for 2 million demented people will be hard to finance. National and local governments, and social and medical agencies, as well as the 50+ themselves, need to take this book seriously.



ARE YOU HEADING IN THAT DIRECTION?


In 2007, the Institute of Public Health in Cambridge (UK), reported on people’s health in the year before death and they found that nearly half suffered from a moderate to severe cognitive deficit in the year before they died. Around 30 per cent had full-blown dementia. Yet there is no necessity for the present 50+ generation to become part of these statistics. Would your life be worth living if your head went in that direction? We are in danger of merging and confusing living and dying. In the UK, death is already preceded by 10 years of chronic ill health. At the moment, perhaps being out of your mind is the only way to escape a life not worth living. It does not have to be this way. It is not necessary for the years between 80 and 100 to be accompanied by loss of mood, loss of memory or loss of marbles.



THE ROAD TO HELL



Perhaps this road to hell has been paved with the good intentions of a health and safety executive that has devoted resources to preventing accidents. Accidents may have been a better way to die than from protracted brain disease. Perhaps we would not choose, if choose we could, to spend our last remaining year in a care home for the mentally impaired. At the moment, research resources are devoted primarily to preventing us from dying, instead of encouraging us to live livelier, even riskier lives. If we lived livelier, riskier lives we might be more likely to die suddenly and thereby have a better acute death, as well as live a better life. Unfortunately, acute death is often protracted into chronic death and disability: a heart attack becomes an ongoing heart condition to be managed; a stroke becomes vascular dementia for our families to live with; diabetes, AIDS and some cancers become qualifications for long-term disability and mobility allowances. It becomes more and more profitable to develop drugs that maintain us in chronic ill health, than to develop drugs that either cure us, or help us to die a good death!



Making the end a life worth living


The three goals of this book are to enable you:


 




	to exploit, for economic gain for yourself and others, the superior powers of the 50+ brain


	to maintain and enhance the advantages in mental performance which you acquire as you get older, and to defend them against degenerative diseases by creating spare cognitive capacity


	to demonstrate how you can add life to your years and not just years to your life, knowing that the last ten years of your life can be the best ten years of your life.





The best is yet to come. Think on! Read on!



Don’t retire!


Who decided it was a good idea to retire at 65? The answer is Bismarck – when he himself was over 70 and an extremely effective Chancellor of Germany! Why? Under pressure to introduce a state retirement pension, but not wanting it to cost too much, he asked: ‘On average, when do people die?’ On being told 65, he agreed, ‘OK, then give them a pension at 65!’ Such an arbitrary age for retirement mattered less in those days, when businesses were more likely to need your brawn than your brain. However, in a knowledge-based economy, when competitive advantage comes from how much better you think about what you know, we should be recruiting 65 year olds, not retiring them.


When it comes to problem solving, leadership, decision making, creative thinking or making money, an older brain is better. Because ageing was associated with loss of brain size, or brain weight, this was mistakenly assumed to be associated with irreversible loss of brain cells and with inevitable mental decline. Your cognitive capacity is, in fact, determined by the number of interconnections between your neurons, not the number of neurons in your brain. The number of neurons in your brain can increase, as well as decrease, depending on lifestyle choices you make. How you use your brain, and what you choose to use it for, can increase both the number and the quality of the connections in your brain. Consuming excessive alcohol, for example, can accelerate neuron losses to 60,000 cells a day. Unattended grief, unmanaged blood pressure, and the absence of thoughtful conversation, can all impair thinking (Chapters 1, 4 and 6).



Age does not cause brain disease


Mary Hamm studied 5,000 50+ citizens, over 10 years, in California. She found that age was not, of itself, a factor in brain deterioration, although physical illnesses and lack of physical and mental fitness sometimes had side effects on brain functioning. Although there is some slowing down of new memory formation and in the speed of new information processing as people get older, it is possible to work around this, as such processing is only one part of one of the ten components that make up effective applied thinking (Chapter 5). As Keith Simonton discovered, creative thinking actually improves with age. Edison, Monet, Picasso and Titian produced their best work in their seventies and eighties.


The more we train our brains, the higher our performance becomes and remains. A well-used brain has a higher ratio of synaptic connections to neurons. Neural nerve growth factor (NGF) is released by the process of thinking. This, in turn, promotes the thickening of the myelin insulation around the axons of connected neurons. The neurochemistry of this is described in ‘First thoughts’, for readers who like to know ‘why’ as well as ‘how’ the cognitive capacity of their 50+ brains can increase.


Willis and Schaie have shown than it is never too late to prevent, or reverse, cognitive deterioration and to boost mental performance, even if you have allowed it to decline significantly. Optimism and humour (Chapter 1) and thoughtful conversations (Chapter 6) are important in developing intelligence, as well as in deepening intimate relationships (Chapter 6). Better talking leads to better thinking, which leads to better writing, which leads to better action, which leads to feeling better, which leads to… etc. – it is a virtuous circle (see Figure 0.3).


Carl Cotman also found that certain types of physical and mental exercises can arrest and reverse mental degeneration and promote the growth of new brain cells (Chapter 1).


[image: Image]


Figure 0.3 The virtuous circle of talking better, thinking better, writing better, working better and feeling better increases cognitive capacity.



Minding your own business


Far from considering retiring, you should be pursuing your interests and curiosity and promoting your career horizons. You should consider setting up your own business (Chapter 5). In a brain-based economy, at 50+ you may be only a third of the way through your potential working life! You will need to keep your brain fit, in the same way that you know you need to keep your body fit. This book teaches you the kind of lifestyle you need to lead and the kind of exercises you need to do. There is no need to threaten your brain with slogans like ‘Use it or lose it’. Your brain will get better as you get older and, if you exploit your brain’s maturing powers, it will get better still. Think about it!





10 THINGS TO REMEMBER




	
The 50+ have superior thinking skills to younger adults.





	
In the UK, at least half a million of the 50+ will live to be 100+.





	
You need to match your mental lifespan to your physical lifespan.





	
You can exploit, for economic gain, for yourself and others, the superior powers of the 50+ brain.





	
You can enhance the advantages in mental performance that you acquire as you get older, and defend them against degenerative diseases by creating spare cognitive capacity.





	
You can add life to your years and not just years to your life, knowing that the last ten years of your life can be the best ten years of your life.





	
Your brain will not automatically deteriorate as you get older.





	
Increased cognitive capacity is linked to talking more, thinking more, learning more, and writing more, and to working better and feeling better.





	
Do not stop working, paid or otherwise. Pursue your interests and curiosity and continue to broaden your career horizons.





	Consider using your superior thinking skills to set up your own business. The mindset of the 50+ brain is well matched to the needs of entrepreneurs and senior managers.
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First thoughts



Neuroscience and the developing power of the 50+ brain


Terrorism, wars and motorbikes have cracked many skulls, enabling brain science to make rapid progress! The effects of these head injuries have been studied by biologists, mathematicians, physicists, chemists, psychologists, pharmacologists, sociologists and philosophers. Their collective studies have given birth to what we now call cognitive science.


As cognitive science grew, so did ideas about the way the brain could enable you to think reflectively and creatively as well as critically. Your brain will give you the ability to respond differently at different ages and stages for the rest of your life. Your brain is the basis of your freedom to choose.


‘I think, therefore I am.’


becomes…


‘I can think differently, therefore I can change.’


You are not entirely a prisoner of your genes or your age. From the 1960s onwards, cognitive scientists were able to provide scientific support for important human values, like personal freedom, personal choice, personal responsibility and personal development, at a time when such ideas were under attack from postmodernist thinkers. Cognitive science helps you to challenge the idea that your life is determined by your economic or social circumstances, or your date of birth!



The electrical brain


One idea, popular in the 1970s and 1980s, was that it was useful to view the brain as computer hardware, and the mind as the computer software.


The idea is beguiling. There are many useful parallels. For example, when you turn off a computer, the software cannot work. Your brain needs a reliable supply of energy or it will suffer rather like your computer suffers. Also, a computer needs background software, for example, the software that periodically clears ‘garbage’ and consolidates memory files. Your brain is the same – it has autonomic activities that operate when you are asleep. Likewise, just because a computer is turned on, doesn’t mean that all the software programs are running. Some programs need to be requested explicitly. In the brain, this ‘requesting’ is called metacognitive thinking. It involves the part of the brain called the frontal cerebral cortex. Many of the exercises in this book will help you to exploit the frontal cortex of your brain, so that you can learn to direct your own thinking. This part of the brain is very underdeveloped in young adults but matures with age.


So beguiling is the computer metaphor that it still holds sway, despite being seriously challenged by Professor Susan Greenfield in her book on the human brain, which was published in 1997. She described how traditionally viewed products of the mind, like ideas or images, could cause chemical changes in the brain. Importantly for this book, cognitive science has demonstrated that mental and physical exercises can develop the chemical structures that underpin your memory and your intelligence.



Brain research and brain scanning: the lessons and limitations


Recently, ideas on brain training have benefited greatly from our ability to watch images of brains while their owners are thinking about different types of decisions, problems and plans. CAT scanners use computers to combine X-ray slices of the brain and can be used to establish the structures of the brain, whereas PET scanners, which follow traces of radioactive isotopes introduced into the brain fluid, are better for monitoring brain activity. The uses of these two types of scanners are limited, because overdoses of X-rays or radioactivity would be harmful. Much safer is the use of MRI scanners which can be used to monitor blood flows in the brain, in real time.





Health warning!


The new technologies and tools of the cognitive scientist are impressive, but you should not suspend the healthy scepticism which brain training in critical thinking will encourage. Brain scans, for example, show what is happening when people think. This is a correlation. But a correlation is not necessarily a cause, or a consequence. Remember also that the person under the scanner is not you. Throughout this book, we offer you suggested plans of action that are clearly implied by the reasonable conclusions we have inferred from normally reliable sources. However, these tests were not carried out on you. As an individual you are unique. The action plans we offer may have been tried by our students, but it is for you to decide for yourself how well they work for you.






The chemical brain


From the 1970s onwards, we have been trying to imagine what happens inside your brain when you try to think. We and others have been trying to help students, teachers, managers, therapists, social workers and public sector workers to learn to think more effectively about the kinds of decisions they need to take, the kinds of problems they need to solve, and the kinds of plans they need to make.


At first, we were helped by the then prevailing model of ‘brain-as-computer’. But we kept finding aspects of the ways our students were thinking that the computer model failed to explain. In 1997, Susan Greenfield’s model of the brain as a chemical factory liberated us from the straitjacket of our computer model. Suddenly we could better understand the successes and the difficulties we were having with our students. Her neurochemical approach gave us ways to understand what we already knew.


At last, we could understand why, for many students, learning almost anything seemed to increase their capacity to learn, irrespective of the subject matter. For other students, lots of repetitions of relatively simple thinking tasks seemed to produce marked improvements in their capacity to think. This supported our emerging view that thinking was a combination of ten or so contributory skills (Figure 0.4).
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Figure 0.4 The hierarchy of thinking skills (Horne and Wootton, 2010).


Although logic (deductive and inductive) remains the backbone of clear thinking, it is a necessary, but not sufficient, condition for thinking at its best. Parts of the brain other than the frontal cerebral cortex have a role to play if thinking is to be first class.


The parts of your brain that control visual images, and the parts of your brain that empathize with the likely thoughts and feelings of other people, can work in concert with the parts of your brain that hold different facets of your memory. All these different parts of your brain can help the frontal lobe of your cortex to take a more logical decision or to make a more rational plan. Susan Greenfield’s work gave us confidence to extend our ideas on combination thinking and to devise brain training exercises that involve the simultaneous use of different parts of the brain.



The structure and composition of the brain


If you want to train your brain, it can be helpful to find out something about the structure and composition of the brain you are seeking to train.


Inside your skull, your brain has the consistency of a sloppy undercooked egg. It has no moving parts. It is surrounded by a colourless fluid (CSF), which is circulating constantly. CSF contains mainly salt and sugar.


The brain itself is wrinkled and creamy in colour. Although it would fit into the palm of your hand, it is as heavy as three bags of sugar. The brain has two halves and looks rather like a small cauliflower whose stalk tapers to become the top of your spinal cord. The back of the cauliflower overhangs the stalk slightly. The overhang is called the cerebellum. The main part is called the cerebrum.
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Figure 0.5 The human brain (taken from Horne and Wootton, 2010).


If you turn the brain over, you will see distinct regions that occur in pairs, so that the underside of the brain appears to be symmetrical about a central line running from the front to the back of the brain.



DIFFERENT JOBS FOR DIFFERENT BITS OF THE BRAIN


Your cerebral cortex is divided into about 50 different bits, many of which have a definite specialized function. In some parts of the cortex, towards the back for instance (the posterior parietal cortex), the distinction between the areas is more blurred. The posterior parietal cortex handles many sensations – sound, sight, touch and movement.


The frontal lobes of a mature brain become active when they are asked to empathize, make predictions, or tackle problems that involve planning, complex decisions or creative thinking. Teenagers, or young adults under 25, often struggle with these kinds of thinking tasks. Often, the development of this frontal area of their cerebral cortex lags behind the bushing of the dendrites in the back of their brain, which is preoccupied with sensation and stimulation. Until the development of their frontal lobes catches up, young people are usually reluctant to volunteer verbal information, and they can appear to be anti-social and to have ‘heads like sieves’ when it comes to remembering things.



NEURONS – THE BUILDING BLOCKS OF THE BRAIN


Neurons have a squat, blob-like body called a soma, about 0.04 mm across. The soma sprouts tiny branches called dendrites. Commonly, neurons appear elongated, with dendrites at either end, sometimes on the end of a long, thin fibre called an axon. The axon is commonly two to three times longer than the body of the neuron, though spinal neurons can trail axons a metre long. So, squat somas, with stubby dendrite branches and long thin tails – these are your neurons. Neurons are the building blocks of your constantly developing intelligence.
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Figure 0.6 The nerve cell and branches (taken from Horne and Wootton, 2010).



DENDRITES AND AXONS – WHAT DO THEY DO?


The dendrites are receiving stations for chemical messages sent out by neighbouring neurons. The chemical messages converge down the dendrites into the neuron body. If the signals are strong enough, the neuron will generate an electrical charge, which will be conducted along the axon towards the dendrites of neighbouring neurons.


[image: Image]


Figure 0.7 The dendrite.


The charges are carried either by positively charged sodium, potassium or calcium cations, or by negatively charged chloride anions. The charged anions and cations cannot normally pass through the fatty inter-layers of the neuron wall. However, an accumulation of negatively charged ions on the inside of the neuron wall will attract, rather like a magnet, ions and proteins of opposite charge to the outside of the neuron wall, thereby generating a difference in potential across the cell wall. This potential difference can be measured in millivolts. When the potential difference reaches about 80 millivolts, channels open through the neuron walls, to allow positively charged ions (usually sodium) to enter the neuron to neutralize the negative charges on the inside of the neuron. When the charge inside the neuron becomes about 20 millivolts positive, then potassium ions, positively charged, are allowed out through the wall of the neuron, until a negatively charged state is restored inside the neuron. All this happens in a thousandth of a second.


The direction of transmission of the electrical charges, and the speeds of the transmission, are determined by the directions and condition of the axons. If the axon is already connected to a dendrite of another neuron, then that predetermines the direction taken by the charge. If the axon is surrounded by a thick sheath of healthy myelin insulation, the transmission will be fast and accurate. Because you often wish to minimize the delay between one thought and the next, or between thought and action, chemical charges will hustle down your axons at about 400 km/hour, as long as the myelin insulation on your axons are in good enough condition. What happens when the electrically charged chemicals hit the synaptic gap between the end of the axon and the dendrite of a neighbouring neuron?



BRIDGING THAT GAP


With the advent of electron microscopes, which have magnification factors of over 10,000, chemicals can be detected in the synaptic gap. Among the chemicals detected in the synaptic gap are many differently shaped acetylcholine derivatives. These acetylcholine molecules belong to a general class of brain chemicals known as neurotransmitters.
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Figure 0.8 The synapse.


The more frequently electrically charged chemicals arrive at the end of the axon, the more often acetylcholine neurotransmitters can be seen launching themselves into the water in the synaptic gap. The small size of the neurotransmitters enables them to diffuse very quickly across the salty water that surrounds the axons and dendrites. They cross the gap in less than a millisecond, but how do they know which dendrite to choose?


Each neurotransmitter swimming across the gap is like a jigsaw piece, looking for a dendrite with a receptor molecule of exactly the right shape to make a perfect fit. Once the neurotransmitter finds and locks onto a right-fitting receptor, this signals to the channel in the wall of the second neuron to admit a charged chemical. An accumulation of charged chemicals moves down the dendrites of the second neuron into the cell body and out along the axon of the second neuron to the edge of the next synaptic gap, where it stares across the water at a third neuron. This is going on inside your amazing chemical brain a million times a second!
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Figure 0.9 Synaptic transmissions (taken from Horne and Wootton, 2010).


While neurotransmitters like serotonin, dopamine and even acetylcholine frequently get a mention in popular accounts of brain chemistry, there is another neurotransmitter that rarely gets a mention but which is important to understanding why the 50+ brain is so powerful. It is called glutamate. It is important for memory. It can also cause neuron death. Too much glutamate appears to overexcite receiving neurons (by causing too much calcium to flood in), causing death by excitotoxicity. Excitotoxicity is one of the main causes of death in strokes, head injuries and Alzheimer’s disease.



Your amazing brain


It is the quantity (and quality) of your neuron connections, not the number or weight of your neurons, that appears to determine your cognitive capacity and your mental performance. This has changed our view on the way the adult brain continues to develop. Work by Siegler, at Carnegie University (USA) in the late 1990s, on embryos, babies, pre-school infants, teenagers, adults and seniors, indicates that brain development is ongoing throughout your life and that there is no cut-off in the development of your intelligence or in the development of your thinking skills (look back at Figure 0.4).


Every year, the young adult brain shrinks and loses weight. This loss is now thought to be due more to a loss of weight by individual neurons, rather than to the loss of individual neurons themselves. Losses can be compensated for by learning things, almost anything, because learning almost anything increases the density of your synaptic connections. Also, by applying, reciting or repeating what you have learned, or thought about, you increase the thickness of the myelin insulation around the axons of your neurons. This thicker myelin insulation results in quicker and clearer electrical transmission through your brain and more secure storage of information. Thicker myelination improves the recall of your memories and the speed and accuracy of your thinking. The brain training activities in this book have been designed to increase the number of synaptic connections in your brain and to thicken the myelin insulation of your axons. This process, whereby the act of thinking chemically modifies the route along which the thought has been chemically transmitted, is called neuromodulation.



THE YOUNG ADULT BRAIN


The brain growth spurt that began when you were a teenager started at the back of your brain, heightening your awareness and sensitivity to sounds, lights, tastes and touch. Because development in the middle of the brain comes later, young adults often do not feel in control of their emotional reactions and impulses. Young adults often feel awkward or clumsy. But the lag in the development of their frontal cortex is the biggest disability for young adults. This frontal cortex is involved in reasoning, planning, predicting and decision making. Small wonder the behaviour of many young adults often seems to you to be unreasonable and lacking in direction and to have little regard for risk and consequence. According to Giedd, reporting in 2004, this is because many young adults lack the ability of the 50+ brain to reason, to decide, and to assess risk and consequence.



THE MATURE BRAIN


Your brain can start to show a net loss of neurons if you drink alcohol or use certain other drugs (Chapter 1). Don’t panic! You can still preserve and improve your IQ and the intelligence of your behaviour. This is because many of the thinking skills that contribute to intelligent behaviour (Figure 0.4 again) improve as you get older, as long as you learn to apply them explicitly when you need them. This kind of thinking – called ‘applied thinking’ – produces more intelligent behaviour (Chapter 5). It is a mistaken belief that memory necessarily deteriorates with age. In fact, your ability to recall early knowledge and experiences gets better. This is because recall benefits from repetition and you are more likely to have repeated a particular recall the older you get. On the other hand, what is likely to deteriorate from the age of 50 is the speed at which you can form new memories. New information processing often does slow down. There are brain training exercises in Part two that mitigate this. In Chapter 4 there are also exercises and activities that can help you to reverse any decline in processing speed and new memory formation that may have taken place already. You can also learn to use predictive thinking skills so that you can make an earlier start on thinking tasks that might otherwise be impaired by slower processing (see Chapter 8 in Train Your Brain, Horne and Wootton, 2010).



Risks of damage to the 50+ brain


It is fortunate that brain training can repair brain damage, because all of our brains are at risk from, for example:


 




	extended grief, depression, low mood or pessimism (Chapter 1)


	alcohol (Chapter 4)


	oxygen depletion and toxins, due to lack of exercise (Chapter 4)


	poor diet and the additives in processed food (Chapter 4)


	all manner of environmental threats (Chapter 4)


	raised blood pressure, often alcohol or stress related (Chapter 4)


	lack of stimulation or lack of conversational relationships (Chapter 6).





Mental performance does not inevitably decline with age, if you stay healthy. While it is true that certain diseases can lower mental performance, if you build up sufficient reserves of spare cognitive capacity such diseases will have less or no effect. This book is full of exercises, problems and games that can help you to create reserves of spare cognitive capacity. It also contains scientific advice on minimizing the chances that you will develop those diseases in the first place. People who do not use their brains productively tend to drag down the average scores for older adults, and so obscure the high and increasing scores of those older people who use their brains productively.


Edward Coffey, of the Henry Ford Foundation, reported that adults aged 65 to 90 who used their brains actively, continued to perform well with no signs of loss of memory or reason, despite their MRI scans showing shrinkage in the size of their brains. In 2002, Quartz reported on a famous study of 4,000 nuns. This study was commenced by David Snowdon in Kentucky in 1986. The study is particularly interesting because all the nuns have very similar lifestyles, but some continue to teach and to be mentally active, and some don’t. The nuns who continue to be mentally active are currently living, on average, four years longer, and their brain autopsies show, on average, 40 per cent more synapses and thicker myelin insulation on their axons. So, thinking helps you to live longer and thinking helps your brain to keep getting better and better. Thinking adds years to your life as well as life to your years.



The advantages of a chemical brain


Because chemicals react to different extents, and at different speeds, depending on the chemical environment in which the chemical reaction takes place, and because you have the ability to change the chemical environment in which your brain is trying to do its chemical work, you can affect the extent and speed of the chemical reactions in your brain and so improve its performance. You can change the chemical environment in your brain through diet, sleep, ergonomics, stress reduction, and by doing mental and physical exercises.


A chemical model of the brain can help you to understand how the frequent practice of the skills shown in the thinking skills model (Figure 0.4), even at a relatively undemanding level, can progressively improve the speed and accuracy of your thinking. As a result of the process known as neuromodulation, each repetitive pass through a neuron increases the thickness of its myelin insulation (for a systematic workout of all ten contributory skills, consult Train Your Brain, Horne and Wootton, 2010).
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