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How does ageing affect us?

Typically, whenever we think about how ageing impacts us, we come up with a few standard answers. We tend to imagine people becoming slower, more forgetful and unfortunately, some people will experience dementia amongst other conditions. This leads to our first set of questions:

	Why are older adults more forgetful? 

	What is dementia?

	Why do older adults think slower than younger adults?


However, age impacts us in other ways too. For example, the ageing process can cause our brains to change, it can impact how we think and the speed at which our mental processes work. As well as age can lead to changes in our social interactions, some good, some negative. This leads us to other questions about how ageing affects us:

	What theories explain the slowing of our mental processes as we age?

	Are there biological reasons for these changes?

	How does Theory of Mind change as we age?


Finally, whenever people consider how ageing affects us, people rarely think about the unique mental health challenges that older adults experience. Nor do people think about how age-based discrimination, ageism and Age-Based Stereotypes impact older adults.

All these different factors and ways how the ageing process impacts us create stark and critical questions that we need to answer. We need to protect and look after the mental health of older adults because it is shocking and heartbreaking when you learn the truth.

Yet, it is only by learning the truth about how ageing affects us that we can ever hope to understand how to support, protect and better look after the older adults in our lives. Therefore, some other questions we need to answer in this book include:

	How does ageism affect older adults?

	How do clinical psychologists work with older adults?

	What are the unique mental health needs of older adults?


In this great, easy-to-understand book, you’ll learn the answer to all these questions and so many more. Each section of the book is broken down into clear, engaging and fascinating chapters with questions at the end of the chapter to get you thinking and really help your understanding of ageing.

This book is perfect for psychology students and aspiring and qualified psychologists. 

By the end of this book, you’ll have a firm understanding of how ageing affects our biological, cognitive and social processes and a wide range of different behaviours. 

Do not miss out on this brilliant book.

Who Am I?

Personally, I always love to know who the author is of the nonfiction I read so I know the information is coming from a good source. In case you’re like me, I’m Connor Whiteley GMBPsS, the internationally bestselling author of over 50 psychology books.

In addition, I am the host of The Psychology World Podcast, a weekly show exploring a new psychology topic each week and delivering the latest psychology news. Available on all major podcast apps and YouTube. 

Finally, I am a psychology graduate studying a Clinical Psychology Masters at the University of Kent, England until September 2025.

So now we know more about each other, let’s start exploring the great topic of How Ageing Affects Us.
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Personally, as an aspiring clinical psychologist, I’ve always been rather interested in how the ageing process impacts us. Also, a few years ago, my Great-Uncle died from dementia and even though other family members looked after him a lot more than me because I was too young at the time. I did get to hear and occasionally see how the dementia was impacting his cognitive abilities and his behaviour. 

In addition, in the United Kingdom to become a qualified clinical psychologist, let alone get onto the Doctorate of Clinical Psychology (DClinPsych), you need to have clinical experience working with older adults. Hence, why I’ve always been interested in the neuropsychology of ageing because I knew one day I would have to focus on it as part of my clinical psychology journey.

And I wanted to learn more about dementia as the condition had a massive impact on my family.

As a result, to kick this book off, before we can start exploring how ageing impacts our memory, our brain amongst lots of other areas. We need to understand what actually the neuropsychology of ageing is and what topics we’re going to be investigating.

Therefore, in this book, we mainly want to answer the following questions because by answering these questions, we’ll be able to get a deep understanding of how ageing impacts us from a healthy ageing perspective and a pathological ageing perspective:

	How does the brain change as we naturally age?

	How does this affect cognition?

	How are our brain and cognition further affected in pathological conditions of ageing?

	What are the clinical considerations when working with older adults?

	Can we prevent cognitive decline and the incidence of pathological ageing conditions?


Furthermore, the ageing process is important to study because there are a wide range of economic and social implications of ageing societies. For example, around 40% of government spending is spent on health care and pensions and when we consider the stark health outcomes and needs of an ageing population, this works out as a lot of money. As well as the proportion of the population that is of an advanced age is increasing decade upon decade. 

In addition, with people living longer, there is an associated increase in the frequency of dementia cases and cognitive decline. For example, in 2000, around 50% of people aged 85 years old and older had Alzheimer’s Disease with the greatest risk factor of Alzheimer’s Disease being age itself.

As a result, according to Harper (2014), if you want to become an applied psychologist in the future, like a clinical or neuropsychologist then you need to be aware of age-related cognitive changes. Whereas if you want to become a more research-focused psychologist, like an academic, then you still need to be aware of ageing because researchers need to provide empirical evidence both to understand age-related cognitive change, and to inform us, clinical psychologists. Since without researchers, we wouldn’t know the cognitive baselines that differentiate “normal” or “healthy” cognitive changes from “pathological” age-related changes. 

It is by combining the work of researchers and clinical psychologists and other professionals that we can reduce the risk of pathological ageing. 

Is Ageing All About Decline?

One aspect of ageing I do want to stress in this introduction to the book is that I’m not going to downplay and hate on ageing. That is not the point of the book, and I don’t want you to think that ageing is all bad and that ageing is a death sentence or a cliff edge that all of us are marching towards.

There are a lot of beautiful things about ageing. For example, in older age, people are more prosocial, they’re wiser and they have more life experiences because they have more free time. Such as when my Grandma was still alive, her and my Grandad would go on holidays, cruises and exploring a good few times a year. As well as they had the time to do their different social groups and Church activities.

Also, I’m constantly hearing from older adults how they don’t know how they ever had time to work because they’re so busy enjoying their life after retirement. 

There are good things about ageing, and older adults have increased vocabulary as well.

Is Ageing A Disease?

Finally for this chapter, I want to mention that there is a weird argument going on in the literature and wider world about whether ageing is a disease. Personally, I do not believe ageing is a disease because that’s a very negative and hopeless way of looking at it, because ageing is a perfectly natural thing that we cannot escape. 

However, there are people and organizations that argue ageing is a disease. For example, the ICD-11 (Jan 1, 2022) defines “ageing-related” disease as “caused by pathological processes which persistently lead to the loss of organism's adaptation and progress in older ages”.

Which is weird because older adults experience a hardening of the arteries which is problematic, but it’s natural. As well as older adults experience wrinkles. Are both wrinkles and a hardening of the arteries a disease?

I’m not sure. 

Here are some questions for you at the end of this chapter:

	What are your attitudes towards ageing? Positive or negative?

	How are you feeling about getting older? Nervous? Excited? Sad?

	Do you think ageing is a disease?
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For the final chapter in this introductory section, I wanted to show how pop-psychology isn’t always correct or clean-cut. That’s why in this chapter, I’m going to show you two studies about bilingualism and superagers, because in the mainstream media, there are a lot of articles saying how learning another language is going to stop you ever developing dementia. 

A lot of people believe those pop articles and this is where my personal rules about if an idea from psychology has entered the mainstream media and everyone from news channels to celebrities to social media influencers are promoting it. Then chances are it is not the best finding ever. 

This chapter might support my personal rule. Let’s find out. 

Does Bilingualism Protect Against Dementia? 

Anderson et al. (2020) conducted a meta-analysis to see if bilingualism does protect someone against developing dementia. The background to this study was that as you can imagine, ageing is associated with a loss of cognitive function and we’ll look more at this loss in later chapters. As well as this loss of cognitive function is likely because in the brain, there’s a decrease in white matter, grey matter and neural connectivity as we age.

In addition, age is the strongest risk factor for dementia with dementia affecting more than 50 million people worldwide and this number is doubling every 20 years. Therefore, you can see why it’s important to identify protective factors that can delay or prevent the onset of dementia. 

Moreover, in past studies, there has been some evidence that bilingualism can contribute to cognitive reserve (more on that in the next section) and neuroplasticity (how the brain changes in response to environmental demands) in the brain. This allows people to resist the cognitive decline associated with Alzheimer’s Disease.

Although, within the literature, this “evidence” is controversial and instead of bilingualism eliminating the onset of Alzheimer’s Disease, it might instead only delay the onset. 

Still, delaying the onset of Alzheimer’s Disease is a lot better than not having an impact at all. 

Whereas another meta-analysis by Mukadam et al. (2017) found that bilingualism wasn’t a protective factor against Alzheimer’s Disease. And the analysis suggested that other studies that had found a significant effect for bilingualism being a protective factor had failed to control for education or cultural differences.

Nonetheless, this previous meta-analysis had only considered the incidence of Alzheimer’s Disease and not the age-at-onset. In other words, this meta-analysis was only considering if bilingualism stopped Alzheimer’s Disease developing in the first place, not if it delayed the development of the condition, and this analysis only considered prospective studies too. 

That’s where Anderson et al. (2020) comes in because they wanted to see did bilingualism protective against incidence rates and/or age of onset of Alzheimer’s symptoms? As well as does the evidence differ when only considering prospective studies?

To test these research questions, Anderson et al. (2020) conducted a meta-analysis of studies into the bilingualism, age-at-onset and incidence rates of Alzheimer’s Disease with a total of 21 studies being included in the final analysis. 

The results showed that bilingual people might show a greater cognitive reserve than people who could only speak one language, so their brain was better able to adapt to the decline of certain brain areas. For example, bilingual people showed alternate functional circuits compared to other people, so there was a shift in their brains from frontal areas to more posterior and subcortical neural circuits. 

In other words, the brains of bilingual people were able to use other brain areas to compensate for the deterioration of neurons in the frontal parts of the brain. 

Overall, this is believed to happen because learning another language might help to strengthen synaptic density and coupling. This increases cognitive reserve and protects people against the effects of pathological ageing, but it doesn’t stop the ageing process entirely. 

This will make more sense in the next section of the book where we focus more on brain ageing and the different theories academics have put forward to explain changes in our cognitive abilities as we age. 

What Are Superagers?

The last paper I want to show you in this introductory section involves the idea of superagers from Harrison et al. (2012) with their paper on “Superior Memory and Higher Cortical Volumes in Unusually Successful Cognitive Ageing”. 

Now what’s interesting about this paper is that it was published before the replication crisis in the mid-2010s, but so modern research standards, this is a bad paper. I’ll explain why in a moment, yet it does have some interesting findings that help us to understand why as some people age they maintain their cognitive abilities whereas other people do not.

We’ll learn more about “successful ageing” in the last section of the book, but until then please enjoy Harrison et al. (2012).

The background to this study is that Superagers are people who despite their advanced age retain superior cognitive performance compared to other people of the same age. As well as this is important to researchers because these Superagers can be helpful to us in identifying protective factors against cognitive impairment. 

Also, it’s important to understand how the brains of Superagers might be different to the brains of non-Superagers. 

On the whole, the topic of Superagers can be very useful to society as a whole because if we “unlock” the protective factors that stop Superagers from experiencing cognitive decline and pathological ageing. Then we can create interventions and lifestyle tips that will do the same for others so the rates of dementia and other age-related diseases will hopefully decrease. And the burden on health and social care can decrease too. 

This led Harrison et al. (2012) to want to research do Superagers even exist and how do their brains differ from non-superagers. 

As a result, to test their research questions, the researchers got 12 Superagers who were aged over 80 years old and they were defined as people who’s episodic memory performance was comparable to individuals aged between 50 and 65 years old. There was an elderly control group made up of 10 people aged over 80 years old, and there was a middle-aged control group made up of 14 people. 

To test their episodic memory, the Delayed Verbal recall score from the Rey Auditory Verbal Learning Test (RAVLT), Boston Naming Task, Trail Making Test Part B and Category Fluency Test. 

To test their brain structure, each participant went through an Magnetic Resonance Imaging scan (MRI) and three-dimensional MP-RAGE sequences were used to map the structure of the brain with their cortical thickness calculated by measuring the distance between representations of grey and white matter and the CSF.

The results showed that the Superagers had an anatomic structure that deviated from “normal” agers and was similar to the younger cohort so Superagers might have an unusually prominent anterior cingulate cortex.

Nonetheless, there were a lot of issues with Harrison et al. (2012) because there was only one measure of brain structure and no inclusion of brain function, and in all honesty, modern researchers aren’t sure if the study even used the right statistical analyses when comparing grey-matter volume across the three groups. 

The conclusions might be completely wrong or the differences might not be as stark as previously believed.

Personally, my massive issue with the study was the sample size. There were around ten people in each group and this study is meant to be making generalisations and conclusions about the brains of humans as a species. The entire point of this study was to help identify differences in the brains of Superagers and non-superagers. There are over 7 billion people on the planet and this study only used ten people per group.

How are ten people per group representative of the entire species?

It is not, so this sample size is extremely small and in my very harsh opinion, almost pointless. 

Finally, this study is cross-sectional rather than longitudinal analysis, which is the most common issue with the ageing literature. This is a problem because a cross-sectional design doesn’t allow us to monitor a person as they age so we cannot see the influences and other factors that impact their cognitive performance as they age. 

On the whole, I would really like to think that this type of research paper would not be published today.

Here are some questions to get you thinking at the end of this chapter:

	Are you surprised bilingualism might not protect against dementia?

	What do you think about Harrison et al. (2012)?

	What factors do you think can protect us against the onset of dementia?


Now that you’ve been introduced to the fascinating topic of the neuropsychology of ageing, let’s start exploring how the brain changes as we age and how this impacts our cognitive abilities. 
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When it comes to brain ageing, as much as we could simply dive into the current literature and all the recent discoveries and findings that modern psychology has found. I think it’s actually more interesting if we look at the history of psychology and ageing because by understanding how the ageing literature has come about, we can appreciate modern efforts a little more.

And I have to admit that at first, I wasn’t too interested in the history of the ageing literature, but once you get into it, once you start realizing how ageing influences the literature and psychology more than you want to admit, it actually gets really interesting.

So welcome to this introduction to brain ageing, we’ll focus on some of the history in this chapter before exploring how the ageing brain impacts our cognition, behaviour and the brain’s structural and functional abilities in the rest of the section. 

As a result, interest in age and cognitive decline is nothing new because it has always been written about. As seen with the Before-Christian Era poet Solon who wrote a lot about life’s hebdomads (these were periods of seven years) and he wrote that “... in the ninth, though he’s still capable, his tongue and expertise have lost some of their force”.

In this quote, Solon was writing about between the ages of 63 years old and later, older adults are still capable but they start to lose some of their cognitive functioning. Like their memory of skills and how to use their tongue as sharp as when they were younger. 

We learn about the reasons why this occurs in the memory section of the book. 

Then if we skip forward a few thousand years to the 1930s, we can start to look at the empirical evidence that was starting to emerge. For example, Miles (1933) studied 1600 people from 5-95 years of age. He looked at their perceptual, motor as well as cognitive abilities and he found that these abilities started to decline after 30 years of age. Including a person’s ability to learn.

Now, I don’t want to be an alarmist but if this finding is true then this is very concerning. I am currently 24 years old at the time of writing and I’ll be 25 by the time this book is published. I have a lot of learning that I want to do, I have a lot more books I want to write and I want to become a clinical psychologist.

I don’t have time for my cognitive abilities to start declining. Thankfully, there are ways to preserve our brain function according to different theories and other topics throughout this book. 

Anyway, during the 1930s, academics started to realise the importance of age-related slowing in our cognitive processes and by the 1940s, IQ tests were corrected for speed of processing (Lorge, 1940). At first, this might not sound very exciting or even important, but because IQ tests were now corrected and they no longer penalized older adults for having healthy age-related slower processing, research showed that intelligence did not decline with age like previously thought.

That is major. 

This led to Salthouse’s (1996) Theory of Processing Speed and Cognitive Ageing where he proposed that age-related changes in processing speed underlie the changes across several cognitive domains. 

In addition, Salthouse proposed in his theory that age-related cognitive decline mainly happens because there’s a reduction in the speed at which cognitive processes occur. This impacts two further cognitive mechanisms. There is a limited time mechanism, so people might not have enough time to complete all the needed cognitive operations within a given timeframe. Also, there is a simultaneity mechanism where the products of earlier cognitive processes might no longer be available when later processes are completed so this makes a person’s attempts to combine earlier and later information ineffective. 

Overall, this theory explains why older adults often struggle with tasks that require quick decision-making or complex reasoning. 

Moreover, in the 1950s, Wechsler (1955) identified cognitive processes that would be maintained “hold” and those that would decline “no hold” even though in the 1960s this was relabeled as crystallized and fluid intelligence (Cattell, 1963).

And in case you’re like me and you always forget the difference between crystallized and fluid intelligence. I discuss this more in Personality Psychology and Individual Differences, but crystallized intelligence is your ability to use knowledge that you’ve gained over time so it’s about applying your learnt skills and experiences to solve problems. Such as, using facts that you’ve learnt during your education and life experiences to solve a new problem that you come across. 

Whereas fluid intelligence is about your capacity to think quickly and have flexible reasoning skills to solve new problems without relying on past experience or your accumulated knowledge. 

By the mid-1960s, the cognitive revolution in psychology was in full force so there was an increased focus on the development of cognitive theories of ageing. For example, Rabbitt (1965) found that older adults have greater difficulty ignoring irrelevant information so they have reduced efficiency of perceptual grouping. As well as Schonfield (1965) found that older adults show a deficiency in retrieval from long-term memory, because whilst their recognition and storage was maintained, their recall ability declined with age.  

We focus on all of these findings more in the memory section of the book. 

Dedifferentiation

The theory of Dedifferentiation in the brain will be a common theme throughout this entire book because it is flat out critical in helping us understand age-related changes in the brain and our cognitive abilities. Therefore, Bromley (1966) identified a pattern of differentiation in cognitive abilities across our development and a dedifferentiation in cognitive abilities in maturity. 

This is important because as children and infants develop, our cells and neurons differentiate to become specialised cells in the body. For example, different types of brain cells, our spinal cord and other unique cells that make up different parts of our body. Yet in older adults, our cells dedifferentiate to become more general and less specialised.

That’s the oversimplified version of what Dedifferentiation is. 

In terms of brain ageing, this is important because in younger adults, there aren’t a lot of correlations between different cognitive tasks. For example, a young adult might do amazingly well on a working memory task but do terribly at an attention task. Yet as the ageing process becomes more important, the correlation between these cognitive tasks increase because of the dedifferentiation of our brain cells.

We’ll talk more about this in more depth later in this section of the book.

In addition, one study showing the impact of dedifferentiation in the ageing-brain comes from Baltes & Lindenberger (1997) who recruited 687 participants and they examined the relationship between sensory functioning (Visual and auditory acuity) and intelligence (using 14 cognitive tasks to test 5 cognitive domains).

They found in the older adult group, there were more correlations between the cognitive abilities compared to the domain independence found in the younger adults. This might reflect a common cause known as the brain ageing “factor”. 

In other words, it is the dedifferentiation amongst other factors in the ageing brain that causes these correlations and impairments in our cognitive abilities.

What About After the 1960s?

After the cognitive revolution in the 1960s, within the ageing literature, there’s been increased focus on the unique aspects of cognitive performance. This involves looking at the lifespan changes for each component of our cognitive abilities and we found that each component peaks at different ages. 

For example, whilst it was once argued that cognitive decline was a myth (Baltes & Schaie, 1976). Research shows that fluid intelligence peaks in a person’s 20s or 30s but their crystallized intelligence is maintained until their 60s or 70s (and it might even improve across the lifespan).

Additionally, since the 1960s, there’s been a shift towards cognitive neuroscience in helping our understanding of the ageing process. This helps us to further understand how cognitive changes reflect changes in brain structure and function

Memory and Attention

The focus on attention has been another major topic in the past 50 years because researchers want to find out how attention and memory processes interact as we age. We have an entire section of the book dedicated to ageing and memory coming up later. As well as researchers have investigated how different types of attention, like sustained attention, selective attention, inhibition, and set-switching, are impacted by the ageing process.

And how this impacts our cognitive abilities too. 

For example, if we look at how divided attention is impacted by ageing then Craik (1977) says it best:

“One of the clearest results in the experimental psychology of aging is the finding that older subjects are more penalized when they must divide their attention, either between two input sources, input and holding, or holding and responding.”

Selective Attention in The Ageing Brain

When it comes to our selective attention, when compared to young adults, older adults are less able to inhibit unwanted or irrelevant information. This is a problem because this takes up space in their working memory (Hasher & Zacks, 1988). Resulting in the older adult having reduced processing abilities and reduced temporary storage. 

Also, older adults have top-down selection of attention so task-switching becomes more costly and it takes greater cognitive effort as we age. We’ll return to this topic in the social and affective cognition section of the book. 

Selective Optimization

In our penultimate section of the chapter, if we look at how ageing impacts selective optimalisation for a moment. Older adults possess some degree of latent reserve that can be activated with some degree of time and effort (Baltes & Baltes, 1990). This means that older adults can cope with a decrease in environmental adaptability by strategically choosing types of behaviour that are most adequate for their personal lifestyle.

According to Kliegl et al (1989), to do this older adults can use external cues to facilitate memory and other cognitive processes and this strategy can be used to facilitate cognition. This has clear links with Cognitive Reserve Theory and Scaffolding Theory of Ageing and Cognition.

Two theories we’ll look at in the next chapter.

Decrease In Brain Size

In three chapters’ time, you’ll learn about how the brain changes as we age, but until then I want to wrap up this chapter by briefly talking about how the brain decreases in size. In older adulthood, we experience grey-matter atrophy, which means as we age we have fewer neurons in the brain. 

According to Binette et al (2020) and Grajauskas et al (2019), we lose about 5% of our grey matter every decade after the age of 40 and this might get faster after the age of 70 with this mainly impacting the frontal areas of the brain. For example:

	Medial Prefrontal Cortex- a brain region involved in higher cognitive functions like emotional regulation, decision-making and social behaviour (Jobson et al., 2021; Navarro-Nolasco et al., 2025).

	Anterior Cingulate Cortex- a brain region associated with error detection, decision-making under uncertainty and emotional regulation (Jobson et al., 2021).

	Dorsolateral Prefrontal Cortex- a brain region that plays a key role in executive functions like planning, cognitive flexibility and working memory. 


We’ll return to the idea of cell death and atrophy in older age a lot in the book because it is a key topic in understanding the neuropsychology of ageing. Yet I think we can all agree that damage to these brain regions could have negative impacts on a wide range of cognitive abilities.

Here are some questions to get you thinking at the end of this chapter:

	Were you surprised that the ageing brain has been written about for thousands of years?

	Do you remember the first time you thought about how ageing impacts our cognitive abilities?

	How do you think ageing impacts our brain based on what you know after this chapter?

	Why do you think our brains change as we age?


Now that we understand the basics of the ageing brain, let’s look at some great and insightful theories trying to explain why our brains age. 
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Whether you’re new to psychology or not, it isn’t a well-kept secret that psychology flat out loves a theory. Psychologists and academics are always trying to come up with insightful, fascinating and interesting theories to explain why things happen. And when it comes to brain ageing and why there is a relationship between the structural and functional changes in the brain and an impact on our cognitive functioning, there are a lot of interesting theories.

I don’t want to spoil anything but I think my favorite theory has to be the Cognitive Reserve Theory, but that might be because I had to do a group presentation on the theory as part of the module. 

By the end of this chapter, you’ll understand a wide range of neuropsychological theories that explain different facets of how the ageing brain impacts our cognitive abilities.

There are a lot of great theories for sure.

Cortical Disconnection Hypothesis

The first theory we’ll look at in this chapter is the Cortical Disconnection Hypothesis. The general idea behind this hypothesis can be traced back to the fact that our cognition arises because of coordinated processing among distributed brain regions and any disruption to communication both within and between these neural networks can result in cognitive dysfunction. For instance, white matter tract disruption provides researchers with a plausible structural basis for the loss of our cognitive function.

This led Madden et al (2017) to the Cortical disconnection hypothesis of ageing. It proposes that as we age, our distinct brain regions stop communicating as efficiently between themselves. And if our cognition does rely on the coordinated processing among distributed brain regions, any disruption is going to impair our cognition.

This is interesting for its real-world applications because as Poulakis et al (2021) in Brain Communications mention if this hypothesis is correct then it means we might be able to track who will progress to developing certain conditions. For example, we know in semantic dementia, there is a loss of knowledge about the meaning of words, objects and concepts and there is a very specific pattern of brain damage that you’ll learn about later in the book. This means in the hypothesis might mean we can track the damage associated with semantic dementia and give someone interventions designed to delay the onset of semantic dementia before the negative health outcomes and health and social care costs fully manifest.

However, the problem with this idea is that different people have different starting points for cortical connection and disconnection depending on a range of different factors. 

Ultimately, this hypothesis suggests age-related cognitive decline happens because of disruptions in the connectivity of the brain’s neural networks, specifically disruptions to white matter in the brain. White matter plays an important role in maintaining functional communication between different brain regions. White matter decreases with age so this decreases the effectiveness of this communication. Possibly leading to executive function and memory impairments amongst impairments in other cognitive abilities. 

Scaffolding Theory of Aging and Cognition

This ageing theory suggests the brain compensates for age-related cognitive decline by getting other neural resources to get involved and maintain cognitive function. This “scaffolding” is the name given to this compensatory mechanism that involves the activation of alternative brain networks to support cognitive tasks when the primary networks become less effective because of ageing according to Park & Reuter-Lorenz (2012).

In addition, in Park and Reuter-Lorenz’s paper, there’s a nice little diagram that I’ll explain here so you can understand how this theory works in a little more depth. 

We know that ageing causes neural challenges and these neural challenges are also modulated by brain shrinkage, white matter changes, dopamine depletion in the brain and cortical thinning. These neural challenges can either directly lead to decreases in levels of cognitive function or the brain can use compensatory scaffolding too like bilaterality, neurogenesis, distributed cognitive processing and frontal recruitment to improve cognitive function. 

Equally, ageing can lead to functional deterioration in the brain, like dedifferentiation, medial temporal recruitment and increased default activity, that interacts directly with neural challenges. Or this functional deterioration can lead to scaffolding enhancement as the brain adapts and tries to compensate for the loss of cognitive function. It can do this by cognitive training, exercise, learning new things and social engagement. Leading to improved cognitive functioning.

Cognitive Reserve Theory

In the literature, there doesn’t appear to be a direct link between damage to the brain or pathology and the clinical manifestation of that damage according to Stern (2012), so we can’t simply reduce cognitive ability to brain health. 

Therefore, Cognitive Reserve Theory suggests some people don’t show significant cognitive decline compared to others because they’ve developed a cognitive “reserve” that allows them to better handle brain age or age-related brain changes. This “reserve” of thinking abilities and neural connections helps people to better adapt and compensate for brain changes caused by injury, disease or ageing. 

Moreover, Someone’s cognitive reserve is influenced by factors like social interactions, education, mentally stimulating activities and engaging in occupations. Someone with a lower cognitive reserve might show more symptoms of dementia compared to someone with a higher cognitive reserve for example. 

Brain Maintenance 

Typically, this theory is often compared and contrasted against the Cognitive Reserve Theory. Since if we look at the research evidence, it turns out that the factors that predict “successful” ageing aren’t down to a person’s scaffolding or cognitive reserve. Instead, it seems that brain maintenance, or a lack of brain pathology, is the major determinant of “successful” ageing (Nyberg et al., 2012). We look at this in more depth in the last section of the book. 

When compared to compensatory theories, what’s interesting about the brain maintenance theory is that it claims cognitive performance in older adults can be mapped to the health of specific brain networks and regions. For instance, could there be a specific relationship between the atrophy in the hippocampus or medial temporal lobe and episodic memory  decline that isn’t explained by general brain and cognitive changes?

On the whole, brain maintenance theory suggests we need to maintain our brain’s functional and structural integrity as we age to help preserve our cognitive abilities. Unlike other ageing theories, this theory focuses on preventing brain damage in the first place through lifestyle factors like mental stimulation, physical activity and a healthy diet. 

Dedifferentiation of Brain Function

In the last chapter, I explained that dedifferentiation of brain function is a critical topic to understand in the neuropsychology of ageing. This is another theory that aims to explain age-related changes in the brain because as we age, our neurons experience two processes. Firstly, they can experience broadening where our neurons lose their specificity in responding to a given stimuli and instead our neurons become more general and less distinct. 

Secondly, our neurons can undergo attenuation where the neuron experiences a reduction in its activity and responsiveness. We can see this attenuation in reduced synaptic activity where the connections between neurons become less active and this impacts cognitive processes, like memory as well as learning. Also, attenuation can show itself in lowered excitability where the neurons might become less likely to fire action potentials so this decreases the number of electrical impulses that carry information between neurons to be activated. Lastly, decreased signal transmission is another sign of attenuation because neurons might transmit weaker neurochemical and/ or electrical signals so there is an overall decrease in neural communication.

Equally, both processes can happen to neurons in the brain too. This is important because as Koen and Rugg (2019) mention, it is these processes as part of differentiation that are strongly believed to be the brain basis of cognitive dedifferentiation.

This is why as the other brain ageing theories have highlighted, the brain needs compensatory mechanisms to make up for this loss of cognitive function. Since a loss of function in one brain region or neural network needs to be compensated by recruiting another brain region/network to maintain effective levels of cognitive performance. 

Finally, the neuroplasticity of our response might be related to our cognitive reserve and/or scaffolding too.

Overall, there are a lot of different theories that help us to understand why our brain changes as we age and how these functional and structural changes in the brain have a knock-on effect for our cognitive processes. Bear these theories in mind as we go through the rest of the book because the vast majority of the decreases in social cognitive skills, executive functioning, memory and more types of functioning in older adults can be traced back to one or two of these theories in one way or another.

––––––––
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Here are some questions to get you thinking at the end of this chapter:

	What brain ageing theory do you think best explains the reduction of cognitive functioning as we age?

	What brain ageing theory do you think is the worst at explaining the reduction of cognitive functioning as we age?

	Pick one brain ageing theory and think about how it might explain decreases in working memory as we age. 


Now that we know about the fascinating theories that explain brain ageing, let’s turn over the page and see dedifferentiation in practice. 
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AGEING REDUCES NEURAL SPECIALISATION AND INCREASES DEDIFFERENTIATION OF COGNITIVE SYSTEMS
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Building upon the last chapter when I spoke about dedifferentiation in the brain as we age, I wanted to show you two interesting studies that highlighted the effects of this in older age and how the brain ages in the real world.

Ageing Reduces Neural Specialization in Ventral Visual Cortex

The study we’ll be focusing on in the first part of this chapter is Park et al. (2004). The background to the study was that there was growing behavioural evidence that the functional architecture of our cognition becomes dedifferentiated with age and this could explain why the covariance between cognitive tasks increases with age. As well as evidence that domain-independent cognitive systems decline in neural integrity and this is the mechanism underlying the dedifferentiation.

This leads to a relationship where as age increases, we see a decrease in the distinctiveness of neural representations. Although, the strange thing is that there’s evidence that shows the visual cortex shows little age-related atrophy and the functions of specific regions within the ventral cortex are better understood than prefrontal regions. Leading to Park et al. wanting to research, is dedifferentiation of neural activity found in the visual cortex in older adults?

To test this, they got 13 younger adults and 12 older adults who were aged 60 and over. They went through a 3T functional MRI scanner to measure their brain structure and the Blood-Oxygenated Level Dependent signal was measured. 

You’ll need this information for the next paragraph. Voxels are units used to build up












	Having a score greater than 24 on the Mini-Mental State Examination

	Poor hearing or vision

	Poor knowledge of English

	Substance abuse

	Serious health conditions 

	MRI contraindications




















	How else do you think these studies could have been improved?

	Do you think there are any alternative theories of brain ageing that better explain the results of these studies?

	How else do you think dedifferentiation could impact our cognitive abilities as we age?
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