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Introduction


A couple of years ago, my wife and I decided to take a trip to Scandinavia, organising our own rail and car journeys around some of the sights in Norway, Sweden and Denmark. In the three weeks we had available to us, we could only really scratch the surface of these wonderful countries. And in this there is perhaps a valuable first lesson, in case you were wondering already what this has to do with healthy cognitive ageing. As much as you might like to, you really can’t do it all at once.


Continuing with this analogy, for the Christmas before our trip, my wife bought me a guidebook to Scandinavia. First of all, nearly 40 per cent of the book was about Iceland and Finland, countries that we weren’t even going to visit. So that part of the book went into my mental dustbin. I had already made a list of all the places or things I’d like to see, but given the vast distances between some of these, we had to be slightly less ambitious. With a sigh, I mentally struck through some of the more far-flung delights on my wish list.


How much of the guidebook remained relevant? I’d venture a guess at about 25 to 30 per cent. Unfortunately, not all of those remaining pages were useful to us. While we both like to eat nice food, we are not the sort of people who, visiting somewhere, have to eat in the restaurant that everyone is talking about or, following the guidebook’s advice, simply must have drinks in the café/bar where the great film-maker Lars Helsingborg (a made-up name I hope) wrote his most famous screenplays. So jettisoning the Eating and Drinking pages from the guide greatly reduces the number of remaining relevant pages. As does leaving aside the sections on Tours (we like to do our own thing), Festivals and Events (unlikely to coincide with our short stay in whichever city or town it is), and of course the dreaded Shopping (a mutual dislike).


We are now pretty much left with Sights and Activities. I can’t really be bothered to count for you the number of pages but we’re probably looking at about 5–10 per cent of the total book. You might well say, ‘Well, that wasn’t very useful, was it?’ And yet . . . the guidebook was still handy and, on arrival in a particular town or city, a source of interesting information and knowledge, even for the places we didn’t have time to see and explore. Of course, it now sits on a bookshelf at home gathering dust until we decide to take another trip, or a relative or friend decides to do so.


I hope you can now see where I’m going with this. This book is titled Keeping Your Brain in Shape: A Practical Guide to Healthy Cognitive Ageing and Preventing Dementia. Like any guidebook, you might not need or use all of it. You may be (as I am) deeply fascinated by sleep and ageing, but you really have no current plans to visit physical activity or diet (your own Finland and Iceland in your personal journey to healthy cognitive ageing). You aren’t ruling it out for ever. It’s just not a part of the book you want to visit right now. That’s fine. I understand. As long as this Guide gives you some interesting and useful information and knowledge before coming to rest on your own dusty bookshelf (assuming you dust shelves as infrequently as I do), then that’s all good.


You might well ask, ‘If you don’t expect me to read all of your book, or even most of it, then why write it?’ Let me answer by making a couple of points. First, there is a frankly overwhelming abundance of scientific research out there about healthy cognitive ageing. If you enter those words into Google Scholar, it will return 1,390,000 scholarly articles. Where would you even start? Just picking one aspect, sleep for example, very soon you might become enmeshed in a complex world of research where the findings can often appear contradictory and hard to fathom. How can you deduce from this what practical steps you might need to take?




The main reason why I have written this Guide is to help you navigate a pathway through the maze of scientific research on cognitive ageing. I am not suggesting that I have covered everything here, but I have tried to provide guidance on some less well known areas, alongside familiar ones like sleep, physical activity and diet. You will find here, for example, chapters on hearing loss, grief, drinking (non-alcoholic and alcoholic liquids) and breathing. I also deal with the importance of living in the present − coping with technological change and remaining curious about the world around you. Some of these topics might provide ‘activities or insights’ that are of interest to you.


My aim is to provide you with an easy-read Guide to healthy cognitive ageing by turning the key scientific research into an action plan for each subject area covered. In looking at what steps you can take to forestall cognitive decline, there is a wealth of excellent research which shows how slower cognitive ageing is predicted by many factors that we will examine in specific chapters, such as good sleep, physical activity and social networks. Just as we can endeavour to maintain some reasonable level of physical activity with increasing age (you shouldn’t give up exercise altogether just because you get slower or cannot do as much), we can also take positive steps to keep the brain in good shape for as long as possible. Prolonging life is important of course, but arguably prolonging health, and good cognitive health in particular, is just as important.


To be clear, this Guide is not providing you with a foolproof plan for avoiding dementia but does tell you what you need to know about each specific subject area to have the best chances of a healthy cognitive future. If you were to look at the scientific research literature on age-related cognitive performance, you would see two particular words that seem to crop up a lot: decline and impairment. Although they sometimes seem to be used interchangeably, it would be wrong to assume they are synonyms. Decline can be normal or abnormal. Impairment usually means abnormal decline or oncoming dementia.


First, the bad news. The balance of scientific evidence is that just about every type of memory declines with older age. Some age-related decline is therefore inevitable. None of us gets to be a faster walker or runner as we get older and you can expect the exact same thing from your brain as you can from your legs or lungs. You just can’t do what you used to do. Second, the good news. Decline does not have to involve a fall into dementia. As we will see in Chapter 1, there are many little memory glitches that do not disrupt our daily life and while they may be irritating at the time, they do not really matter. These lapses are common and do not usually signal imminent impairment, so don’t worry about them.


Another worry people have is that propensity to dementia is inherited. In the majority of cases, it is not ‘all in your genes’, and I will also deal with this upfront in Chapter 2. Just because your mother succumbed to dementia does not mean that it is ‘pointless’ for you to take any action to prevent it because it’s inevitable you’ll get it − far from it. If this is you, then please read Chapter 2 first for the encouragement you may need to read the following dozen chapters. These set out a wide range of different factors implicated in age-related cognitive decline and dementia and what you can do about them.


You might choose to act on just a small number of these recommendations − that’s up to you. In the final chapter, I will explain how many of these factors are interrelated. Some say that, for this reason, you cannot really pick and choose your lifestyle options, but the battle for cognitive health must be waged on all fronts, all of the time. My view is slightly less draconian and I prefer a more positive outlook. What the connection means for me is that if you just pick one or two actions to start with, you may find that it inevitably leads you to other lifestyle improvements too. For example, being more active may help you to sleep better and I will explain why. Of course, if you follow all of the actions recommended in each chapter, you should maximise your chances of winning. Conversely though, if you smoke, drink heavily and spend all day sitting down, you will have your work cut out to take enough action to compensate for such a lifestyle. If you need good reasons to change any of those behaviours, read on.


A final word or two on some practical matters. Although I would suggest you exercise your sense of adventure, this Guide is designed so that you can easily dip into different chapters randomly, according to your own taste and interest. Sometimes I will refer to material mentioned in another chapter. Whenever I do that, and so that you don’t have to search painstakingly through the other chapter to find out what I mean, I’ll give you a short Guide Summary reference like this: GSNumber. You can then flick to the back of the Guide to get a very short explanation of the point being made in the other chapter, without having to read any of it. But remember, if you do decide to give Finland and Iceland a miss, you might not be getting to see some of the best parts of Scandinavia. I would therefore encourage you to explore all of this Guide and see what I mean.


Also, on occasion I will refer to specific terminology. This is not meant to be a technical publication, but a practical one. However, I think it is useful (and fun) to learn some new words along the way so I have included a Glossary, also at the back of the Guide, with a short explanation of some of them because they may appear in chapters other than the one in which they are explained. At the very least, you are going to become unbeatable at Scrabble.


Before we begin, I’m going to give you A Brief Introduction to Reading About Science. If you are unfamiliar with reading about science, you might want to take a quick journey through these pages. I will briefly describe what some key terms mean so that you can do your own further research in the source material if you wish. If you are already well-versed in reading science material, you might want to skip this preliminary chapter altogether and go straight to another one.


Bon voyage!


Dr Mark Avery


January 2025











A Brief Introduction to
Reading About Science


A Preliminary Chapter for Those Unfamiliar With Reading Scientific Material


In this chapter, I will describe some important elements of reading scientific material. There are certain fundamental principles and some key terminology with which you will need to be familiar if you have never read a science book before. As this Guide is science-based, I will occasionally refer to these principles and use science terminology, but hopefully for the most part the Guide will not read like a traditional science book. I will not assume you are a scientist, but at the same time, you will need to understand some basics or you may fail to appreciate the importance of some of the research that I refer to. Also, you might not appreciate how strong the basis is for some of the recommended action. Throughout the Guide, I will provide you with references to the underlying research material. If there is a topic that you really want to explore further, this chapter will help you do that.




How research is reported


If you are a scientific researcher examining, let’s say, the effect of sleep quality on cognition in older subjects and you find what you think is a new and interesting discovery, your usual course of action would be to prepare an article for submission to a scientific journal. First of all, you would select what you think is a suitable journal for making your submission. In this case, you might select one specialising in reporting new research on sleep or ageing and there are many different journals in each of these fields. To start with, you might select a journal with what is called a high impact factor. These journals have very strong reputations for publishing only the best and most important research in their field. Needless to say, the higher the impact factor, the more exacting are the standards required by the journal in question. When you make your submission, your proposed article will be sent out for what is called peer review. This means that your article will be reviewed by other independent scientists who are themselves specialists in the research area that is covered in your submission. The result of the peer review process is that the journal in question may accept your submission for publication, it may reject it, or it may recommend that you make changes or answer peer reviewers’ questions before it is accepted.


If your research is rejected, this does not prohibit you from submitting to another journal, but it might make you think hard about whether you should do this at all, or whether you should first make large changes to your work. Maybe the rejection argues that you haven’t been rigorous in the way you designed your research? To continue the example about sleep and cognition, perhaps you only looked at one aspect of sleep quality or made the mistake of assuming that reported bedtimes were the same as actual sleep times? Perhaps you were too keen to draw conclusions from your results that were not supported by the data? The peer review process is there to weed out research that has not been properly conducted or where the conclusions being drawn do not appear to follow or make sense. Occasionally, poorly conducted research may end up being published but the process is there to protect against this. However, if this happens, and it does, it is highly likely that the research will soon enough be discredited by new research that exposes the flaws in the original research and casts doubt on its findings. This is the nature of all scientific research. All results reported in journals are just pending. They are pending support or rejection or perhaps refinement in some way. Another research team may come along and replicate those results, thereby strengthening the evidence for the findings. Equally, other research teams may be unable to replicate them, meaning that the original findings may need to be qualified in some way.


It is common for researchers to report (usually at the end of papers) limitations on their findings. This may include the fact that the participants in their research are drawn from a particular demographic group. If the majority of persons who took part in their research are (say) over sixty-five years of age, you might get entirely different results if you were to undertake the same research with a group of younger subjects. When reading scientific research, it is important to see what the researchers think are the limitations of their own work. When reading about what they did and how they did it, you may be able to think of other limitations. If you are a research scientist in the same field, this may give you ideas of how you could extend or refine what those researchers have done. Indeed, the paper itself will often suggest how the work can be continued or what research could be done next. Scientific research then is a living thing. When I refer to results of studies in this Guide, I am not therefore setting out the final word on any subject. I am merely telling you the story so far. That story will change and is probably changing as I write this. What we need to consider when looking at any research are questions such as how strong is the scientific evidence for a particular result, is it consistent with what has gone before and, crucially, will other researchers be able to repeat this research and build upon it?


Apart from the question of whether research has been published in a respectable journal with a high impact factor, another way of gauging how important the findings are is to look at the number of citations for the article. The number of times that the research has been cited in other research will give you a very strong indication of how well-regarded (or not) those findings are in the scientific community. For example, if you search in Google Scholar (other search engines are available) for Pittsburgh Sleep Quality Index, a sleep quality questionnaire developed in 1989 and which we will talk about in Chapter 3, you will see that it has collected over 40,000 citations in other research papers, and continues to be extensively cited, a testament to its ongoing relevance and importance. Of course, the more recent a piece of research is, the less likely it will be to have very many citations. Only time will tell whether some of the more recent research cited in this Guide will collect large numbers of citations.


I would add one other point here, which is the phenomenon known to scientists as publication bias. You will usually hear about it if something is good for you and boy will you hear about it if something is bad for you. Positive and negative results get published. However, a huge amount of scientific research gets carried out which does not deliver positive or negative results; in the realm of healthy cognitive ageing, this means things that (as yet) do not seem to be particularly good or particularly bad for you − or the evidence just isn’t conclusive or convincing enough to get through peer review. Nobody is really interested in inconclusive research (i.e., things that don’t seem to matter one way or the other), so it tends not to get published and in fact researchers who don’t get the results that they expect often do not even try to publish their work.


The strength of scientific evidence and the significance of significance


So, a vast amount of scientific research gets done which produces results that never get reported. In order for the results of research to get published, it is necessary for them to pass specific statistical thresholds. The most common is significance which has a special meaning all of its own for scientists and which may sometimes cause some confusion for a non-scientific reader. Sometimes researchers who publish their research in peer-reviewed scientific journals may, for various reasons, seek to publicise their research more widely. There may be important public health messages to get across to a wider readership. This can sometimes result in misinterpretation or misunderstanding. Scientists will use the term significant to describe results that, using statistics, are unlikely to come about by chance. They are not otherwise really allowed to use the word significant. You might see other terminology or euphemisms used in reports, like large or substantial differences between, for example, the results of Groups A and B, but only the word significant carries magic properties in scientific reporting. On the other hand, newspapers, magazines and other media are under no similar constraints and may use terminology much more loosely. They may report significant results as huge, glaring or massive, all of which should be taken with a pinch of salt because significant in science literature is the key threshold.


And here’s the thing. Some types of significant results are more significant than others. If I told you that you could jump in the lake because there was a significant likelihood you could do so without being hurt by rocks below the surface of the water, you might, if you were at all sensible, ask me what I meant exactly. I might answer that there is a less than one in twenty chance that you will hit the rocks and do yourself an injury. Nineteen times out of twenty, you will emerge from the water exhilarated and unscathed. There is no significant risk of bodily injury, I might say. At this point you would probably look askance at me and wonder if I was much of a friend, preferring odds of injury that are more like one in a hundred or one in a thousand. Your assessment of what was a significant risk might be quite different from mine. So it is with scientific reporting. Conventionally, results are reported as significant if there is less than a 5 per cent probability that they are arising by chance but less than 1 per cent is better, and less than 0.1 per cent is a whole lot better still. The more unlikely it is that your results have occurred by chance, the more robust they will be. In this Guide, I will report on significant findings from various research studies but I will refrain from setting out the exact statistical analysis. That is too much information for our purposes but you should be aware of the significance of significance.


Understanding risk


When reading scientific literature about factors affecting cognitive ageing and dementia, it is particularly important to understand how risk is defined and reported. We shall examine in later chapters how, for example, having a particular genetic inheritance affects your risk of developing dementia or how adopting different lifestyle behaviours may increase or lower your risk of cognitive decline. In scientific reports, you will see that there are different ways of assessing and reporting risk and this can be a little confusing, so I am going to try and demystify this for you.


In many scientific reports, risk is calculated by making a comparison between two different conditions or groups, for example, between having one type of gene or a different one, or say between undertaking exercise and doing none. These comparative risks are sometimes expressed as a probability risk in percentage terms (e.g., Group 1 has a 50 per cent higher risk compared to Group 2). Alternatively, they may be expressed in numerical terms as an odds ratio (for example, an odds ratio of 1.8), as a hazard ratio or sometimes as a risk ratio. We might hear a friend say, ‘My grandfather had dementia, so my odds can’t be good’. We may think that we intuitively understand odds and risk but it can be a little complicated.


Why do scientists use odds ratios then? Why not just say that a factor may increase susceptibility to dementia by 50 per cent? The simple answer to this is that using odds ratios allows for a great deal more flexibility in reporting risk. A simple probability cannot be less than 0 per cent (impossible) or greater than 100 per cent (guaranteed to happen) − and obviously, a particular factor (like having a gene variant) cannot affect more than 100 per cent of a population. However an odds ratio (OR) can take any value. It’s unusual to see one group described as having, say, a 300 per cent higher risk than another one, so OR is used instead. Broadly, when it comes to risk, an OR of less than 1 means the first group is not as vulnerable as the comparison group, whereas an OR of more than 1 means the first group has a greater risk. So, in dementia studies, for example, an OR of 1.2 means that there is a 20 per cent increased risk and an OR of 1.4 means there is a 40 per cent increased risk. An OR of two means there is a 100 per cent increase, or double the risk, and so on.


Let’s take a very simple example. Say that we have a group of 107 older people and that forty-nine of them do half an hour or more of physical exercise daily while fifty-eight do less than that. We give them a memory test where 65 per cent is the cut-off point between a good score and a poor score. For the people with high exercise, thirty-six perform well and thirteen perform poorly. The odds here are 36/13 or 2.77 (greater than one). For the low exercise group, twelve perform well and forty-six perform poorly. The odds here are 12/46 or 0.26 (less than one). Looking at the OR between the high and low exercise group (2.77/0.26=10.65), the people with high exercise levels are over ten times more likely to do well on the memory test. Generally you would want your sample to be much larger than this to derive meaningful results (107 people is not very many) but I have kept the numbers small to keep the example simple.


Hazard ratio (HR) is also a comparative rate but it looks at change over a period of time with a specific measurement endpoint. In practice, you may often see HR used when examining clinical drug efficacy between a treatment group and a control group, perhaps in delaying a diagnosis of dementia. Here, the measure is hazard, in the sense of harmful risk. So, an HR of one means that the hazard in both groups is equal but a hazard of less than one in (say) the drug treatment group means that their risk is lower. Just to complete the picture for you, there is also the relative risk (RR) which is sometimes known as the risk ratio. You will usually see risk ratios reported in the scientific literature along with confidence intervals (CI). For example, an HR that is reported in a study may be shown with 95 per cent CI. If the CI for the HR is below one, it means that the HR in the study indicates a lower risk of the event and the HR is statistically significant. I will not go into confidence intervals or risk ratios in any greater detail here. This is probably sufficient for now for you to understand better scientific reports on dementia risk.


Types of statistical test and types of research


To what may be howls of anguish from statisticians and data scientists, I am now going to suggest that there are really just two types of statistical test that are used in scientific research. The first tests for differences and the second tests for relationships. The first type of test is group comparison − or looking for differences between two different groups. For example, take a group of older subjects (sixty-five+) and a group of younger subjects (eighteen to thirty) and compare them in relation to some attribute such as performance on a memory test or in sleep duration. The young group may score (on average) 10/12 on the memory test and the older group may score 8/12. You then apply the appropriate statistical test and determine whether the difference in average score (2) between the two groups is significant; i.e., not arising by chance. The two groups could be anything you like; good sleepers and poor sleepers, people who exercise and people who don’t, patients with cognitive impairment and healthy controls. This enables the researcher to home in on some key aspect where the groups are significantly different and draw conclusions from that.


The second type of test is called correlation which is very broadly a test to see whether two different things are related to each other. Take for example age and height. Is age related to height? If we examined a group of individuals aged five to sixteen, we might find that age was very strongly related to height. From age five, people tend to get taller as they get older − boys tend to stop growing around age sixteen and girls around age fifteen. In this group, older age may be positively associated with greater height and applying the appropriate statistical test (correlation) the result may be strongly significant; i.e., highly unlikely to arise by chance. So we conclude age is strongly and positively related to height. In tests of correlation, items are usually said to be related (or unrelated) or associated (or not associated). You might see the term correlated but these days that tends to be used less frequently in plain English scientific reports although non-scientific readers may not appreciate that relationship and association are also (like significance) technical terminology with precise meanings.


But what happens if we take a different group of individuals aged, say twenty-five to forty-five? Now we would probably find that age is completely unrelated to height. People don’t tend to get taller as they get older between twenty-five and forty-five and their age would give you no real clue to their height. There is therefore a cut-off point beyond which the relationship no longer applies. Now this is fairly obvious in the case of age and height. We know this from simple experience but in other cases, the extent of the boundary in any relationship may not be quite so obvious. Let’s say that researchers find that longer sleep duration is related to better performance on a memory task. We might think yes of course. Someone who gets seven hours of sleep is likely to have better cognitive functioning than someone who just gets two hours. But what about someone who gets eight, nine or ten hours? Does memory performance just get better and better? Or is there a cut off? Spoiler alert. In later chapters, including Chapter 3 on sleep, I will explain how the relationship between certain factors reverses. In other words, what you find is not just a limit to the positive relationship (e.g., getting taller with older age stops at a certain point) but you start to see a negative relationship appear (e.g., excessive sleep duration is related to worse memory performance). Sometimes this is referred to in the scientific literature as U-shaped. First there is a trend one-way (a positive relationship) and then at a certain point there is a trend in the opposite direction (a negative relationship).


Making predictions about the world


Knowing about the limitations to correlation (or relationships or associations) is critical when it comes to making predictions about the world. Scientists can use results or data to make predictions using a statistical technique called regression. Let’s say you have a thousand subjects aged five to eighteen and you have data on their height. You may have data showing that between ages five and twelve, people would on average grow by 6 centimetres every year and at puberty (say between thirteen and fifteen) by 8 centimetres. If someone said, ‘Child 1001 is eight and a half-years-old. How tall are they likely to be?’ you could use a regression model to calculate the predicted height of the child. It might not be bang on; Child 1001 could be taller or shorter than average for their age but, those exceptions apart (called outliers), the prediction is likely to be reasonably close and better than just plucking a number out of the air.


Researchers therefore use regression models to make predictions about the world. If data shows that older age is associated with lower performance on a particular memory task, a researcher could predict from knowing your age what your score is likely to be. From this it is possible to gauge whether your performance is normal (i.e., you have ordinary age-related memory wear and tear) or not (i.e., evidence of some abnormal decline). However, an important rule of predicting with regression is that you cannot predict beyond the boundary. For example, you might use age to make a prediction about a person’s height between the ages of five and sixteen but if you have a group of people beyond that age range, their age is unlikely to be helpful in predicting their height. It works the other way too. If you have a group of people measuring between 4 and 5 feet tall, you might make some prediction about the age of any member of that group. However, if you have a group of people who are 5 feet 6 inches or taller, predicting the age of any member of that group from their height is not going to work. There are therefore limitations in using regression to make predictions; sometimes these are fairly obvious, but that’s not always the case.


Identifying causes


So, correlation (or patterns of association or relationships) can allow scientists to make predictions up to a point. However, you will sooner or later come across the warning that correlation is not causation. Just because one thing is related to or associated with another does not necessarily mean that one thing is causing another. Sometimes the evidence is clear because we can look longitudinally (meaning across a period of time, usually years) and see that one thing is indeed causing another. For example, between the ages of five and twenty-one, we could say that getting older causes you to become taller. But the direction of the relationship is also important. We wouldn’t tend to say ‘getting taller causes you to be older’. Whereas, up to a point, ‘getting older causes you to be taller’ is unobjectionable.


However, in most cases of scientific research, it is not so straightforward. Let’s imagine a team of researchers find that persons who rate their sleep better also rate themselves as being happier. In other words, there is a strong positive correlation between better sleep and greater happiness. It is now not so easy to choose the direction of causation. This time there are four possibilities. One: being happier causes you to have better sleep. Two: having better sleep causes you to be happier. Three: it is bidirectional, i.e., each one causes the other. Four: some third factor causes both; e.g., having a supportive network of friends and family causes you to be happier and sleep better. Throughout this Guide I will refer to scientific research which has demonstrated relationships between certain factors and healthy cognitive ageing. The causal direction will not always be clear and I will attempt to explain where it is and where it isn’t.


How do we know if one thing leads to another?


So, how do scientists get around this causal conundrum? One method is to undertake what is called a longitudinal study. There are two particular types of research study and the differences are critical to what conclusions can be drawn from results. The first type of research is called cross-sectional because it takes place at a single point in time and examines factors in a sample of subjects. For example, the subjects could undertake a memory test and then the researchers may examine whether performance is related to a variable such as the age of the subject or how well they sleep. Using statistical analysis, the researcher can determine whether there is a relationship or an association between younger age and better performance in the test or whether there are differences between two groups, say between younger and older or good versus poor sleepers. We now know that you may see the words correlation, association, relationship or significant (differences) in the reported results. What you will not see (or should not see) in a cross-sectional study report is the word cause.


The second type of research is called longitudinal because it will involve at least two occasions of testing the same sample of subjects across a period of time − sometimes years or decades. Longitudinal studies allow scientific researchers to examine possible causes for any given state of affairs. For example, if a memory test is repeated across a five-year period and within a particular age group (say sixty- to seventy-year-olds), performance of poor sleepers declines significantly compared to good sleepers, we might conclude that poor sleep could be a cause of cognitive decline over time. However, it is often not possible to be definitive about causes because other factors or variables could be influencing the results. This is why, as I’ve said, results in scientific research are often just pending.


Causal relationships can then be very difficult to work out if you have three or more different factors at play. Let’s take an example of a longitudinal study investigating sleep quality, physical activity and happiness. Let’s assume that it finds a positive relationship between more physical activity and better sleep, an association between greater happiness and better sleep quality, but no relationship between happiness and physical activity. Now let’s add a layer of complexity by assuming that there are two different age groups being studied, older and younger. The relationship between physical activity and sleep applies only to the older group, the relationship between happiness and sleep quality applies only to the younger group and the absence of any relationship between physical activity and happiness applies to both groups. The results section of this report might be a very difficult read. It might say that happiness is independent of physical activity in all subjects but then it gets difficult. It may say that higher physical activity could be related to better sleep quality but not higher happiness in older persons. It might also say that higher happiness could be related to better sleep but not higher physical activity in younger persons. It becomes hard to see the wood from the trees and I’m telling you all of this because . . . well, not because I want to blind you with complex layers of information; quite the reverse in fact. But I do want you to be aware that scientific research into healthy cognitive ageing has to be approached with a great deal of care. If you are going to use it to guide your action, you do need to understand at least a little bit about how this research is reported and what are its shortcomings.


Finally, cross-sectional and longitudinal studies are not the only different types of scientific research studies. The other major difference is between experimental and observational studies. Let us assume you are a researcher in physical activity and cognition. You could design your study as an experimental one. You could take your subjects and divide them into two groups. Group 1 could exercise under supervision for half an hour every day for two weeks and Group 2 could be asked to refrain from all exercise. At the end of the two-week period, you could test cognition of both groups in some way and see whether there are differences between the exercise group and the no exercise group. In other words, you have experimentally manipulated your sample to study the effects, if any, of that manipulation on your object of interest, cognition. Alternatively, you could use (say) a wrist-worn device to measure your subjects’ normal daily activity levels for two weeks and examine whether people who were more active scored higher on the cognitive test or not. Here, there is no manipulation and the researcher is merely observing normal, everyday behaviour.


However, this is not a Guide to methods of scientific research or statistical analysis. You can find that elsewhere. My aim with this preliminary chapter has merely been to equip you with some of the terminology and concepts which, if you are not a scientist, will help you better understand the subject matter of this Guide.
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What Did I Come Upstairs For?


Dispelling the Memory Myths: The Things That Do and Do Not Matter in Healthy Cognitive Ageing


A short guided tour of memory failure


We have nearly all experienced it at one time or another. We find ourselves alone in a room of our home and we have stopped dead in our tracks. There was something we specifically came here to do, wasn’t there? We were only thinking about it a few seconds ago. How can we have forgotten it already? We mentally retrace our steps back to where we’ve come from, which room we were in, what we were doing in the moments before we got here. Sometimes that will work and perhaps give us the little memory jolt we need, but often enough it won’t and we have to leave to one side whatever it was we’d set out to do in that room and do something else instead. A little worry-worm might form in your mind at this point . . . Perhaps this isn’t just absent-mindedness or a case of getting a little older . . . Perhaps . . .


Some people may worry unnecessarily that these momentary lapses are a sign of impending cognitive decline. ‘I’ve forgotten what I came upstairs for; I’m losing my memory; oh no, this has to be a sign of dementia!’ It’s not like it hardly ever happens, you may say to yourself; it seems to happen a lot. It can’t be a good thing, can it? Well, let me stop you right there. These small failings of memory are perfectly normal and your memory is probably working pretty much the way it should do. I will explain further in a moment. However, we must first address the fact that memory loss is one of the greatest worries of ageing.1 For many people, particularly as we approach older age, our memories are among our most prized possessions. Losing those memories and, worse still, perhaps our ability to recognise our loved ones, are unthinkable horrors.


Dementia is a terrible disease, wreaking havoc in the lives of those who are afflicted with it, but also in the lives of their loved ones who will attend during their often slow but steady decline. It can be as hard, if not harder, on the lives of care-providers for those with dementia than it is for those suffering with the disease itself. I understand the fear of dementia and it is not misplaced. Often, it will begin with small lapses of memory or confusion and indeed often too, those who are close to the person affected may well start to notice that something is off or not quite right with their loved one.2 However, this is a world away from the occasional lapses of memory for what you went upstairs to collect or where you put your keys (‘they were in my hand a minute ago!’). This Guide is about the actions you might take to guard against cognitive decline in older age and dementia. Ordinary age-related cognitive decline is most certainly not the same thing as dementia but often the actions that help to protect against them both, and keep your brain in good shape, are the same.


Practical guidance on what is normal for memory and cognition in older age can be a struggle to find − nobody reports in scientific journals on things that don’t matter GS1. There is abundant scientific evidence that most aspects of cognitive performance decline with older age but how do we protect against this and which aspects are the ones we need to worry about? Before we get onto the protective factors in the next chapters, I am going to try to give you a brief overview of memory and cognition − what matters and what doesn’t.


Cognitive functioning: A whirlwind trip


My main aim with this Guide is to provide practical advice on lifestyle changes that will help to preserve your healthy cognitive functioning. In order for you to put that advice into context, we probably need to explain a little bit about cognitive functioning and memory to start with. I’m going to make this fast, because if we don’t make it a whirlwind trip, it really could take for ever. Cognitive functioning − a term I will use regularly − is a very broad umbrella term for using your brain and which embraces many different aspects of cognition, not just memory. Reasoning, problem-solving, decision-making and attention are all aspects of cognitive functioning. In the scientific literature, these are bundled together under different labels. For example, executive functioning is a term that is sometimes used to describe aspects of working memory, mental flexibility and inhibitory control. One simple psychological test, which has been around for almost a century, is called the Stroop test.3 Persons being tested will see a list of words which are all (say) the names of colours; however, the names will be different from the print-colour of the word, so the word ‘green’ might appear in red ink. The person must ignore the colour of the ink (i.e., exercise inhibitory control) and name the word (i.e., exercise flexibility of response). They must also use working memory (i.e., remember the rules of the task). Accuracy and speed in this task is a lot harder than it sounds. Healthy cognitive functioning therefore involves a number of different but interconnected mental processes which are involved in the acquisition, manipulation, use, storage and retrieval of information, as shown in Figure 1.


[image: Circular diagram showing the connection between seven types of cognition, including memory, reasoning and learning.]


Figure 1: Types of cognition








As we get older, both our accuracy and speed of response in tasks such as the Stroop test will decline. Do not think you can prevent that. It is in the same vein of magical thinking as imagining you can run as fast at age seventy as you could at age twenty. There is wear and tear on bodies and brains as we age. However, just as you should not stop exercising because your physical performance declines (a topic I shall return to in a later chapter GS2) so too you should not blithely accept deterioration in your executive functioning as something you can do nothing about. Cognitive stimulation and challenge can be used as tools to preserve it, as we shall also see later GS3.


As well as executive functioning, scientific reports on cognition often test measures of attention. Many of us may remember from our schooldays the command to ‘sit up and pay attention’. This isn’t quite the same as the psychological test of attention, but it’s not too far off. Attention is usually measured by whether a person responds to a stimulus that requires a response and how quickly they do so. As with executive functioning, attention may be measured by accuracy and speed of response.


Memory, executive functioning and attention are all tests of cognitive performance and throughout this Guide, you may find me referring to one or other of them. It is probably not important for you to know precisely what the task in the particular piece of research involved (there are hundreds of different cognitive tests for these aspects of cognition) but it is useful to have some appreciation of the different types of cognitive functioning when I refer to particular studies. You should also be aware that how tests are labelled can vary quite a bit. For example, when subjects undertake tests of executive functioning and attention, they have to remember what to do and what the rules of the test are, so to some extent, most tests can be described as tests of memory too.


Memories are made of this


This leaves me to conclude our whirlwind tour of cognitive functioning with memory itself; the one we are generally most anxious about as we get older − and the one on which I’m going to spend a little more time. The first thing for you to know is that there are more theories and models of memory than you can shake a stick at. However, this is a practical Guide and so we will not concern ourselves too much with those. There are also different ideas and descriptions of memory processes. For our purposes, I am going to confine this explanation to the most well-known (in scientific circles) three-stage process of encoding, storage and retrieval.4 In brief, encoding is about learning a piece of information, storage concerns how and where that piece of information is maintained in memory over a period of time and retrieval concerns the ability to get that piece of information back when it is needed. Memory can break down at any of these three stages in the process.


We are all familiar with the retrieval breakdown; knowing that we know something, but being unable to retrieve it from our place of memory storage. But research has shown that memory can also fail to get encoded; an inability to form new memories is a feature of many neurological disorders. And memory can be encoded but not stored − and if it never gets stored, you can of course never retrieve it.


Types of memory


You might reasonably think that ‘memory is memory’ and that you either remember or you forget, but there are many different types of memory. Also, it might be hard to find two scientists who would agree on what these are and how many of them there are. We can probably start by saying there are at least two from a time perspective, being short-term and long-term memory, although there is even some disagreement on how these differ. However, when we look at particular features, we are soon into double figures for different types of memory. In the scientific literature there are references to declarative and non-declarative memory, sensory memory (such as our memory for different sounds and tastes), procedural memory, semantic memory, episodic memory, spatial memory − the list goes on. And on. And on. We could spend a long time looking at all of the different categories (Figure 2 will give you a quick visual picture) but the memory type that is most associated in the public mind with dementia is probably episodic memory and we will refer to this type of memory quite frequently in this Guide. Episodic memory captures memory for who you are and what you’ve done in your life, the episodes in it. Indeed, the research studies that are of most interest to us will often be those that consider the relationship between some attribute such as sleep or physical activity on the one hand, and episodic memory on the other.


[image: The top diagram shows sensory, long-term and short-term memory; the bottom diagram shows types of long-term memory.]


Figure 2: Types of memory








The loss of episodic memory in dementia is what makes that disease so frightening and terrible. The loss of our life story is in essence the loss of ourselves. Episodic memory will typically involve memory about a time and a place, and as we shall see, episodic memory is tightly bound up with spatial memory. In fact, an impairment in spatial memory may be a strong, early indicator of incipient dementia.5 Incipient in this sense means that the early signs of dementia are just starting to happen or become apparent. Episodic memory can be evaluated in many different ways but two common methods are visual episodic and verbal episodic memory tests. In a visual episodic memory test, a person may be asked to copy a figure and then to recall it later. In a verbal episodic memory test, a person may be asked to remember a list of words and recall it later. Some tests of verbal episodic memory have been shown to be highly predictive of dementia6 and we will periodically refer to these tests in this Guide, but the other important fact to know is that if you took a normal group of subjects across a wide age range, you would find that the older you get, the worse you perform on these tests. That’s entirely normal.


Just because you get worse on verbal episodic memory with older age doesn’t mean that you are inevitably going to get dementia. I will keep coming back to this because it is so important but there is a world of difference between ordinary age-related decline and clinical impairment. Indeed, the way clinicians tend to screen for impairment is to determine whether a patient is operating within what are called age-related norms for the test. In other words, some decline is a given with older age − it is inevitable. Some verbal episodic memory tests have published norms for different age-groups and from these it is possible to see how normal age-related performance is expected to decline.7


The key question is always whether any decline goes substantially beyond what is normal for your age. This Guide is about the actions you can take to protect yourself against abnormal cognitive decline and these will also reduce your level of normal age-related decline. However, I cannot turn the clock back and make you young again. Your verbal episodic memory at age seventy is never going to be as good as it was at age thirty. There is a great deal of variance in verbal episodic memory performance in older age and some people continue to be quite proficient in these tests in later life, but they are just one assessment measure of a person’s healthy cognitive functioning, and not being very good at verbal memory may not be a marker of inevitable cognitive decline.


Memory is fickle and its efficacy diminishes with the increasing number of your birthdays. One good example of just how fickle memory can be concerns false memory. This occurs when our memory of an event or a place becomes distorted, usually by interference of some type. This can give rise to unusual shifts in our episodic memory. For example, researchers have shown that memory of a road collision can be distorted by the simple influence of how a question is asked. Asking a witness what speed a car was going when it smashed into another car will elicit a higher speed estimate than asking what speed it was going when it collided with the other car.8


Our memory then, even our episodic memory, is suggestible and malleable − it’s an unavoidable aspect of it being a functional system. If you are sitting down with an old friend and remembering a long-past event, they may not remember it as you do; they may remember quite different aspects of the place or the event. Or they may not even remember it at all. Perhaps the event or place just didn’t mean as much for them as it did for you. Psychologists sometimes refer to this phenomenon as salience. The memory of the event may have been more emotionally charged for you and therefore much stronger than theirs. My point here (and this is first on my list of memory lapses that don’t matter) is that memory is uniquely personal. What matters to you may not matter to someone else, and vice versa. Just because you cannot remember an episode that your friend can recall clearly does not mean that your episodic memory is failing. These things happen with memory. Don’t worry about it.


Memory glitches are universal − we all get them


Just now I told you that tests of verbal episodic memory have been used to predict who may be susceptible to dementia and cognitive decline, although performance on these tests is strongly affected by age. If more than just occasionally there is a word or name on the tip of your tongue but you cannot for the life of you bring it to mind, please do not take this to mean that you have poor verbal episodic memory and must therefore now be in some downward spiral of cognitive decline. This is almost certainly not the case. Such memory glitches are very common across all cultures, languages and ages. There is even a term for this: lethologica. This can happen to people of all ages and without any other accompanying failure of cognitive functioning.


As with verbal memory, the ability to recall random numbers is very difficult and not a good measure of cognitive decline. If I were to tell you my mobile phone number and you didn’t have some means of recording that immediately, say in your contacts or on a piece of paper, very sensibly you would probably say, ‘Send it to me please’. This is because you know there is pretty much no chance that you will be able to remember a series of eleven numbers until such later time as you could store it in some way. Even if you could keep repeating my number to yourself until you were able to do that (a process memory scientists call rehearsal) you’re still not sure you would be successful; it’s entirely possible something else would pop into your head to distract you (interference!), or you might forget a bit of it or transpose a couple of the numbers. And you’d be absolutely right. It is a very hard thing to do. Imagine a test where instead of remembering the words ‘violin’, ‘tree’ and ‘ham’, you had to remember the number sequences 7539, 8416 and 4279. It’s next to impossible, isn’t it? Those sequences can’t be pictured in your head as an event or episode in the same way that you could convert the words into a picture of (say) someone standing beneath a tree, playing a violin and eating a ham sandwich.


Our memory for numbers is commonly exercised in working memory. There is a small mountain of scientific literature stretching back decades that explains how very limited working memory can be. In the digital computer age in which we now live, working memory is sometimes described as online memory. I’m not sure this description helps hugely but the point to emphasise is that this aspect of memory is all about information that is in the process of being used. Also, it is information where no decision has yet been taken whether to keep it (i.e., a storage decision is pending) − and it usually isn’t worth doing that. What usually matters more with numbers is that you remember how to manipulate them and what they mean, rather than the numbers themselves. Of course, sometimes things just stick − they get moved into storage whether you like it or not and become part of your junk memory, like a cardboard box in the attic, full of things you have absolutely no use for but hold onto nonetheless, even though they take up good storage space. I don’t mean useful numbers like national insurance numbers, your phone number or passwords − things that you make a conscious effort to remember, move into long-term memory and retrieve accurately − but useless things that you’ll never use again. For me, it’s the four digit phone number of my childhood home.


This fickleness of memory − what gets stored and what gets lost − takes us back to the story with which we began this chapter, where the obvious question to ask is why would you need a long-term memory of what you just came into the bedroom to get? That’s fairly pointless; it would use up unnecessary storage space and it is information that you only need for a fleeting moment. You will almost certainly not need to know in three days’ time what you just came upstairs to do right now. However, since you didn’t rehearse what you came up to do on your way up the stairs, your brain took the right cue, categorised it as a junk working memory and promptly forgot it. This type of forgetting is, we might well conclude, healthy and efficient. Just as remembering what you need to remember is good, forgetting what you do not need to remember is also good. You are, basically, managing your brain’s limited storage capacity. In my experience, many people find it quite liberating to realise that some forgetting is an important part of a strong, functional memory system. Table 1 illustrates some examples of what may be quite normal, functional memory glitches as opposed to those failings that may be of greater concern.


Table 1: Minor memory glitches and more serious problems






	

Probably minor memory glitches



	

Probably more serious memory problems








	

You cannot remember where you put your car keys or your glasses



	

You don’t know whether you have a car or not or whether you need glasses








	

You cannot put a name to a well-known face on the TV



	

You do not recognise old friends or family members








	

You cannot find the tinned tomatoes when the supermarket layout changes



	

You cannot remember how to get to your usual supermarket or where they keep the bread








	

You have to re-read the last two pages of the book from last night to get back into the story



	

You start a new book, unaware that there is another one you’re already reading








	

You cannot remember what you came upstairs for



	

You cannot remember whose house it is you were in yesterday








	

You cannot remember the best way to get to a new friend’s house without looking at a map



	

You don’t know whether you turn left or right at your garden gate to get into town








	

You sometimes realise halfway through that you’ve already told a friend this particular story before



	

You forget important parts of recent conversations (e.g. about births, marriages, deaths)








	

You cannot remember what your friend was wearing when you met her for lunch last week



	

You cannot remember where you met your friend for lunch last week








	

Don’t worry too much



	

Seek help now









How you try to remember − exercising your episodic memory


Now let’s return to what you did in the bedroom when you couldn’t remember what you came up the stairs for. The first thing you probably did was mentally retrace your steps. In other words, you examined recent episodes for clues about why you were in there, namely where you were and what you were doing immediately before you reached the bedroom. Fair enough, you may not be successful in your retracing on this occasion, but trying to use episodic memory to solve the problem is also cognitively healthy and normal. Good episodic memory is, as we will see often in this Guide, absolutely critical to healthy cognitive ageing but, to give you an example of a glitch versus a more worrying matter, there is a world of difference between finding yourself in the bedroom and wondering what you came in for, and finding yourself in the bedroom and not recognising where you are. If you experience episodes like this, then that would be a time to visit the doctor or a memory specialist quickly.


Episodic memory is closely bound up with what memory specialists call spatial memory. To explain what this means, every event of your life has happened or will happen somewhere in space. I don’t mean in the cold and dark outer reaches of the galaxy, but I mean space as a particular place. If I were to ask you what you had for breakfast the Wednesday before last, your likely first thought would be a spatial one. ‘Where was I the Wednesday before last? Was I anywhere different from where I normally am when I have breakfast?’ In other words, if you can recall that you were in your normal space (place), you can use this spatial memory to anchor your episodic memory of what you’re likely to have eaten. (‘Ah, I was at home. I always have toast and a boiled egg at home on a Wednesday.’) The space or place helps to fix your timing of the episode in your life and facilitates the recollection of what happened there and then. It is broadly the same technique you might use to try and remember what you came upstairs for. If you can recall where you were just a moment ago, it may unlock that chain of memory that began when you were in that other place. Sometimes it works, sometimes it doesn’t.


I will describe in a little more detail later why spatial and episodic memory are so important to healthy cognitive ageing and offer some advice for what you might want to do about keeping it in shape. But while we’re looking at the fickleness of memory glitches and dispelling some memory myths, let’s round off with a couple of very common memory lapses which are also nothing to worry about. First up, contextual memory (yet another type of memory, I know). Imagine this common scenario. You’re in a shop when a woman brushes past you and immediately you recognise her; you know that face. But then you experience a momentary rising panic. Not only can you not remember her name, you cannot even remember how you know her. Should you smile? Do you know her well enough to say ‘hello’? How can you possibly stop for a chat? You haven’t the vaguest idea who she is.


Here’s a second example, also a common scenario. You glimpse a face, say on TV or looking out from a magazine on a newsstand, and again immediately, you know who it is. ‘Oh, that’s whatshername’ you may say to yourself. You may even know enough to say, ‘she’s a politician’, or ‘he’s an actor’, but the name has just gone − it’s not even on the tip of your tongue this time, not even close. ‘How is that possible?’, you may ask yourself. ‘What with going up the stairs yesterday to the bedroom and forgetting what I went up for, and not being able to recognise that woman in the shop today, here we go again! That name has completely gone. I must be losing my memory . . .’


Once again, no, you’re almost certainly not.


Let’s take the first woman in the shop scenario. A couple of years ago, let’s say, you changed your dentist but before that you’d had the same one for a very long time. Whenever you saw your old dentist, once a year, she would often send you to the hygienist in the room next door. The woman in the shop (you eventually realise) was the hygienist. Only she wasn’t wearing a white lab-coat and she wasn’t in your old dentist’s surgery. The context in which you encountered her, in a shop in ordinary clothing doing her shopping, was wholly different from that in which you had seen her every time before that. In your memory, you couldn’t find the times (events) where you had seen her before because she was in the wrong place (i.e., no spatial clue was available). Context is important to memory. Seeing people and objects where you expect them to be strengthens those memory bonds; seeing them where you don’t expect plays fickle little tricks on your memory. It creates distortion and interference. In many cases, you will be able to work your way past the interference and place the face but this may not be until you are out of the shop and on your way back home. Too late to smile and say ‘hello’.


What about the name of the politician on the front of the magazine? Unlike the woman in the shop, this may elude you altogether − the answer never comes. You might have to look up ‘female politicians’ and keep looking until you find her face. Can that possibly be normal? Once again, yes, but this time it’s not about context but about the strength of the memory for the name. There is a research study9 where subjects were shown photographs of well-known people. Subjects were asked to differentiate between faces they recognised, people they knew something about (e.g., ‘they are an actor or politician’) and people they could recognise and name. The highest tally of correct answers was for the faces they recognised category and the lowest tally was for people they could recognise and name. People they knew something about fell squarely in the middle. However, importantly in the study, memory only flowed one way. If subjects were able to say ‘she is an actor’ this was only where they could first recognise the person’s face. There were no cases of a subject remembering a person’s name but being unable either to recognise their face or remember anything about them. ‘Ah yes, that’s Jane Smith but I don’t know what she does and I don’t recognise her face.’ Such a statement is manifestly daft because it never happens. When we think about it like that, we can see it’s nonsense and worrying about it is pointless.


You might well ask, ‘What is going on here and what does it mean for the health of my memory?’ The brain explanation for this one-way memory flow is that it is attributable to memory strength. You will experience most instances of exposure to the well-known face itself, fewer instances of exposure to the face plus semantic information about the person, and finally, the fewest instances of exposure to the face, semantic information and the name. Put simply, the name is the final piece of information that you place into memory storage about that person and you do that least often. Your brain has treated the name more like junk than the face which it has taken care to commit to storage. It is therefore entirely normal for you to forget the names of famous people. In terms of indicating memory decline then, there’s nothing to see here, folks. Let’s move on.


What does having a good memory mean?


However, in the same way that we may become overly concerned by some small lapses of memory that really don’t matter too much, might we also be lulled into complacency by strong performing facets of our memory that are perhaps not so good at predicting cognitive decline? When people say that they have a good memory, what they usually mean is that they can remember a lot of facts. Having a higher level of education may reduce the risk of dementia10 and you can be clever and know a lot of stuff, but this doesn’t provide you with an impenetrable shield against cognitive decline. I mentioned earlier semantic memory which is largely memory for facts, such as ‘Mrs A is the leader of the green party’ or ‘Paris is a city in Texas as well as the capital of France’. Some people have prodigiously enviable semantic memory. But how useful is semantic memory to healthy cognitive ageing? My answer would be, maybe some help, but perhaps not quite as much as you might imagine.


Having a good semantic memory may also lead us up the garden path a bit. As we have seen, there are many instances where we may think that our memory is turning against us. But we also need to beware the over-confidence that comes from when we think our memory is better than average − that’s usually based on our belief about our command for semantic knowledge. As we all know, cognitive decline and dementia are not respecters of clever people or those with mastery of facts, words and figures. We will see in a later chapter GS3 that good cognitive health can be helped by cognitive stimulation, i.e., staying mentally sharp, but this is not alone a failsafe defence against decline.


But what about basic failings of semantic memory, such as struggling to find the words for common objects? ‘Where is the thingy? You know, the thingy for undoing the bottle. A screwdriver. No, that’s not it. Wait a minute . . .’ Here, semantic memory failure might become more troublesome if it is more than occasional. You have, or should have, plenty of reinforced brain connections for the word corkscrew but you still cannot find the right word − in fact, you have retrieved a completely different word. A corkscrew is a common object and you know what it is but you have lost the label. This might still be just a glitch in your semantic memory − nothing to worry about. However, if the second person here understands what the first person means and hands them a corkscrew but the first person regards the object with confusion and is unable to use it, we are almost certainly in quite different territory.


In summary, what is it reasonable to expect from your brain as you get older? It is plainly not reasonable, or even desirable, to remember every fact you’ve ever learned or seen. It is also not reasonable to expect you will remember the eleven-digit mobile phone number I told you yesterday or maybe even as little as ten minutes ago. You cannot expect to remember the name or even some semantic details of every face you’ve ever seen. You might reasonably ‘go blank’ if you see someone you recognise in a new, unexpected place.


When it comes to the question of having a good memory, it is reasonable though to expect that you could remember with some small effort where you were the Wednesday before last or even this time last year. It is reasonable and necessary that you can remember all of the rooms of your house and find your way around familiar buildings, like the local supermarket (not including changes in the layout of the shelves!), and your way to a well-known locality, like a cinema or a pub. It is also right to expect some reasonably good knowledge of the order of events in your life (episodes) and where they took place (space), although your mind can play tricks on you here and recollections may differ between friends. It is reasonable to expect that you can remember how to ride a bike, drive a car or play a piano, all aspects of procedural memory that are hard-wired into your motor muscle memory, although it is also reasonable to expect some deterioration in the execution (or skill) side of these procedural endeavours, particularly if you haven’t played the piano or ridden a bike in the last ten years. Very old unused muscle memory can only do so much.


Understanding when it may be a time for greater concern


So far, so good. We now know that as we age, we may begin to notice some failings in our working, episodic, spatial, semantic and other types of memory, but more often than not, these small lapses are relatively unimportant − we just might notice them a bit more as we get older and this might cause us to worry a bit more. This Guide is not intended to provide clinical-level self-diagnosis but we should look a little bit more closely at what having a poor or declining memory means. The key difference between ordinary and pre-clinical memory decline is memory loss that disrupts daily life. Your daily life is not greatly inconvenienced by forgetting where you put your keys or glasses. However, difficulty with ordinary everyday tasks, disorientation, confusion, poor judgement or reasoning, language problems and forgetting events are more problematic. You may hear this from me more than once in these pages because it bears repeating. If you are close to the person concerned, you may notice this even before they appear to do so. If you find yourself in this position, you need to talk to them and then, with their agreement, seek professional help quickly.


Some memory failings have what memory scientists call a higher predictive value when it comes to indicating potential clinical impairment like dementia. In other words, although the warning lights do not necessarily flash with some minor failings of working, face or semantic memory, it is more of a cause for concern if the person in question begins to prefer having someone with them when they go to the shops, because they can no longer remember which turnings to take, and none of it looks the same any more, or they are worried about finding their way home alone. A failing of spatial memory like this is very problematic because it is one of the more reliable markers of incipient dementia such as Alzheimer’s disease.11 The link is so strong in fact that tests of spatial memory are rapidly being used as the gold-standard early warning system for dementia.12 You will remember how space is closely linked to event − or to put it another way, episodic and spatial memory are bound up together. If you do not know where you are and cannot easily find your way around, these failures of spatial memory strongly signal problems with episodic memory. At the time of writing, promising new drugs are coming onstream for slowing or even halting the progress of dementia, but to maximise their effectiveness, diagnosis and prescription needs to be made as soon as possible, at the first sign of problems. Having high-quality predictive spatial memory tests is a huge part of this preventative research.


Hip hip hooray for the hippocampus!


How then do you keep your spatial memory in shape? You will learn more about actions that you can take in the chapters to come. However, I want to flag up a particularly important brain structure for memory called the hippocampus, because it will keep cropping up in this Guide − in fact, it is so important that there is a scientific journal specifically dedicated to research concerning it, titled unsurprisingly enough, Hippocampus. Hippocampus is actually the Latin name for seahorse because the person who named this brain structure thought it looked like one. In fact, you have two of them, a right and a left one, lying adjacent to each other quite deep within your brain. We know from some fairly horrifying cases from the 1950s, when surgery on the brain was a good deal more cavalier than it is now, how utterly disastrous life can be to have all or a substantial part of your hippocampus removed. This happened in a very famous case13 (with the aim of curing his epilepsy) and left the poor patient unable to form new memories. He could not remember anything that had recently happened to him, each day greeting his carers and medical staff as if meeting them for the very first time. Every event was continually new and surprising − this might sound like a cure for boredom but this patient’s everyday life became a living hell, unable to build any relationships, learn anything new, enjoy shared memories, completely cut adrift from his own life’s story. Fortunately for the rest of us, out of this patient’s utter misery we have managed to learn how critical the hippocampus is to memory function.


Essentially the hippocampus is the brain structure that governs spatial memory, and this was nicely illustrated by research that was carried out some years ago with London black cab drivers by a famous psychologist, Eleanor Maguire.14 Despite the advent of sat-nav technology, prospective London black cab drivers still today have to pass a test known as the Knowledge, which requires them to know where every street is in London and the quickest way to it, starting from anywhere else in London. This old tech way of doing things is apparently still there for two reasons: first, as a protection against technological failure (perhaps unlikely) and second (more likely and the main reason perhaps) as a means of limiting the numbers of fully-authorised black cab drivers in the capital. Acquiring the Knowledge takes two to four years and requires highly demanding feats of spatial memory. Maguire’s research showed that learning the Knowledge is associated with growth in the hippocampus, and the longer you work as a black cab driver, the larger it is likely to be.


Another piece of interesting research15 reported on a generational shift in spatial memory in indigenous Inuits. These people grow up in an environment that most Western people would struggle to navigate around. When I read this research paper, the image that springs to mind is once driving around Montana in a featureless totally white environment without satnav − I was utterly lost. However, an Inuit out on a hunt would be able read the subtle shifts in colour and pattern of ice and snow, take account of wind direction and weather and find their way back home. All of which are pretty essential skills if you live in that kind of environment. What looked to me from that car window in Montana as a uniform blanket of white would have looked very different in the eyes of an expert.


The Inuit research found that with the advent of, and reliance upon, satellite guidance technology, those wayfinding skills have been lost within a single generation. Without the help of modern technology, today’s generation of Inuit would be as lost as I was in that car in Montana, and out on the ice on a snowmobile days from home, that’s not a good place to realise you don’t have quite the same spatial memory skills as your parents. It would have been interesting to see whether there was also any generational shift in hippocampal size from outsourcing spatial memory skills to technology, but if I was asked to guess, and based on Eleanor Maguire’s research findings, I’d say there’s every possibility.


We will return to the hippocampus periodically because there are all sorts of factors that have been associated with hippocampus size. All you really need to know for now is large hippocampus good, small hippocampus not so good, although again, we should probably recast this as growing hippocampus good, shrinking hippocampus not so good. The starting size of your hippocampus is pretty much key.


However, before you rush out to buy a copy of the A–Z of London and to the bewilderment of your relatives and friends, begin to invest years of your life in memorising the fastest route from Griffiths Road, SW19 to Charing Cross as if you were training to be a black cab driver, just take a deep breath. Aside from being able to tell whether you are being taken on the (ahem) scenic route to your hotel, this level of geographical knowledge is probably not going to be worth the considerable investment you would need to make. Is there something more relevant and scalable you could try perhaps to exercise your hippocampus? Well let me offer you a couple of quick suggestions, and with these in hand you will likely be able to think up more examples of your own.


Let’s say you’re on holiday in a new town and you want to find the famous park with the equally famous statue. Rule number one. Put your phone away and under no circumstances walk the streets with your nose pressed to the screen, barely aware of your surroundings, following the digital route. Instead, start with an old-fashioned map, like a black cab driver has to do, and memorise the route while you’re in the hotel room before you go out. Once you’ve found the park and taken your obligatory photograph or two of the statue, now try to find your way back to the hotel from the park without looking at the map at all but simply by recalling your route from the hotel. Of course this is hard; you’ll be looking at it back to front on your way back. If you’re feeling really up for it, try going back a different way! Obviously, you don’t have to be on holiday to do something like this. You can do it anytime you happen to be going somewhere new for whatever reason and for however long you may be there.


Here’s a second example. You have to go to another town to get something you cannot get more locally. Don’t turn on the satnav. Look at a map first, find the town and the street location. Think about how you would get there, try to commit it to memory (it’s just one route, remember, and black cab drivers have a mental picture of thousands) and then just go. You still have the satnav as a safety net so what’s to lose? Adopting this approach, you may even begin to see road closures and diversions as an opportunity rather than a modern scourge. ‘Can I create a mental picture of the route so I don’t need the diversion signs?’ ‘Can I replace the recommended diversion with a different one?’ ‘Is this an opportunity to learn about spaces I’ve never seen before?’ Try the road less travelled. It may be very good for your hippocampus.


Activities and insights


• Don’t worry. Everyone forgets. It’s normal and healthy to forget. You cannot hope to remember everything. Your brain simply could not cope. That phone number will not stay long, and that actor’s name will for ever be on the tip of your tongue. So you can’t remember where you left your keys or glasses? Never mind. These things are not important.


• Taking action before you have any symptoms of decline is the best defence. And this Guide will tell you about those actions. Start young if you can. However, if you suspect that memory glitches or lapses are part of a deeper problem − maybe the person in question is confused, disorientated and shows poor judgement or reasoning, as well as memory problems – seek help quickly.


• Your hippocampus is important to your memory. Try exercising it occasionally. Challenge yourself to use it more, not less. Explore your neighbourhood. Try getting to a new place without using your phone. Take a new route to a familiar place.
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