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Intro

Brain matter, your own internal world and the way that it’s been programmed

I was a first-year neuroscience undergraduate student the first time I held a brain. I’ll never forget my professor telling me to make sure that I kept moving it around in my hands so that I wouldn’t leave my fingerprints on it. My mind was utterly blown.

As my thumbs lay over this brain’s temporal lobe, I remember thinking about how I was touching every one of this person’s memories. The grey matter that we were studying was, in fact, an entire life.

Were they happy?

Were my fingertips touching the exact moment they fell in love?

Did they ever fall in love?

Did they have children?

Was I touching the day they got married? Or perhaps the saddest moment of their life . . . an incident that changed their life forever.

At what point did they decide to donate their body to science? Maybe they were a scientist too; did they feel the same way when they first held a brain in their hands?

My index and middle fingers were touching their frontal cortex, and I wondered whether they had lived a good life or whether they had been troubled. All these events had taken place before me, and yet I was there, touching them from birth to death. My heart wanted to explode.

For as long as I can remember, I have been trying to answer this question: is it by mistake (by chance) or design? Life, our minds, our beliefs, our habits and behaviours. Is our programming by chance or design? Are our habits and behaviours dictated and chosen by us? Or do we accidentally acquire them through our environment? It wasn’t until I completed my degree in neuroscience that I realized the answer is both. We’re shaped by the world around us, through external things such as our peers, our circumstances, our religion or culture, and for the most part we should hold on to all those things. We are also shaped by negative thought patterns and narratives we repeat to ourselves, which hold us back from achieving what we want to. We have all believed that we are not good enough at one point in our lives; we have all fixated on something we wish we could change, which prevents us from reaching our fullest potential. Some of these beliefs, habits and behaviours are acquired by chance, and some we have designed for ourselves. But the beauty of the human mind is that no matter how these beliefs were shaped, they can be changed. We can change our programming by our own design. This book is going to explain how our brains are capable of change from a neuroscientific perspective and provide you with a neuro toolkit that you can apply to your everyday life. The hope we can all hold on to is that we can recreate ourselves at any time and be whoever we want to be, despite what we may have previously believed.

There’s a statement I often hear: I am wired this way. Scrap that, because by virtue of how the neurons in our brains associate with one another, we can shape our thoughts, habits and behaviours to rewire the subconsciously programmed beliefs we hold about ourselves. The story we tell ourselves about ourselves underpins how we perceive ourselves. This then drives our automatic reactions and behaviours, which, in turn, change how others perceive us.



‘Our life experience will equal what we have paid attention to, whether by choice or by default’

– William James



Weeks after that initial lecture in the neuroanatomy lab, we went back for a dissection class. I remember being tired and struggling to concentrate. My iPhone was running out of battery and it prompted me to switch on ‘low-power mode’. And that’s when I had another lightbulb moment. The brain is your hardware, and the memories, thoughts, habits and behaviours within it are the software. The software is your mental health and personality, and the hardware is your brain health. Both need to be working optimally to support each other. Aha! That’s why I was struggling to concentrate! I was tired and thus the hardware that is my brain wasn’t working optimally, and so paying attention and trying to retain information was so difficult. I was essentially operating in low-power mode. My brain was prioritizing the most basic functions so software updates were not important. This made me realize that for someone to upgrade their software and make new connections and retain information, the hardware needs to work well too. That’s also why I was struggling to keep up with the pressures of university after having moved to a new city. I was overwhelmed. I wasn’t taking care of those fundamental aspects of my health and well-being which directly impacted my brain health. I realized that to positively influence my thought patterns, behaviours and actions, and to retain any information in my lectures, I had to take care of my brain to support my mental health and make new connections.

These connections that each neuron makes, invisible to the naked eye, decide how you’re going to execute your day, and they’re programmed by the way we live our life. They’ve also been preprogrammed by our peers and the people before us. This made me realize that if we don’t take control of the steering wheel of our life, we’re essentially living a life that’s been programmed for us. This could be good for us, but for some it could be bad. The good news is that we can upgrade our software. This means we can design new habits and undo unwanted behaviours so that we can reach peak mental well-being and create the best version of ourselves, the version we want to be.

We can make sure our hardware is in good working order by getting adequate sleep and exercising regularly, something that we will discuss in more detail later. But for now I hope it gives you relief to know that the brain is malleable and it can change.

Perhaps you’re wondering how the brain is capable of change. The brain is said to be plastic, derived from the Greek word plastikos, which means mouldable; the brain can change and reorganize itself to create new pathways even as we age. Despite the popular belief that we attribute plastic surgery to being plastic like a Barbie doll, this is also why we call it plastic surgery. This is great news for us because it means that our hardware can be improved, and that we can break free from the habits and behaviours that we’re so badly trying to shake. I’ve met a lot of people who feel stuck in their lives, doing a job that they hate because they believe it’s their destiny and they only have the skills to do that one thing. Perhaps they trained as an engineer, having been told growing up they had an ‘analytical’ mind, but they wish they could have gone into something more creative – but that’s not who they are. They don’t realize that neuroplasticity is a thing, so they don’t even try to change.

Have you ever thought that you weren’t smart enough for something? Or repeated negative things to yourself? And believed that you weren’t good enough? Those hypercritical loops of negative self-talk infiltrate your beliefs and are holding you back. You don’t even try making a change. So you never apply for college despite the burning desire to learn, because you’re afraid you’ll fail.

Do you find yourself arguing with your partner for argument’s sake because you’re ‘argumentative’? Do you feel like you create drama wherever you go because that’s what your family is like and so you’re destined to be the same? Some people even believe that having intrusive thoughts is part of who they are, and that being a negative person is ingrained in their personality. Do you automatically respond with criticism and negativity even when you should feel happy about something positive that’s just happened in your life?

These automatic thoughts have been repeated over and over again and become strengthened in the pathways of communication in your brain that shape your way of thinking. And this book is going to show you how to change them.

Shakira was banned from attending choir lessons by her teacher because ‘she sounded like a goat’ due to her vibrato range. When Beyoncé was a pre-teen, she was in a girl band called Girls Tyme, who competed in Star Search in the nineties, the largest talent show on American TV at the time, yet lost. We all know who Beyoncé is now. I think my ninety-year-old Portuguese neighbour even knows who she is. Gisele Bündchen was told at the age of fourteen that her nose was too big and her eyes were too small, so she often got rejected during casting calls. She remembers being told that she would never be on a magazine cover and that it made her feel insecure. Gisele is now one of the highest-paid models in the world with a hugely successful career.

If any of these women had listened to those who tried to hold them back from reaching their full potential, we wouldn’t have some of the greatest talents in the music and fashion industries. I want this for you. I want you to be so unapologetic about who you are. I want you to go against the labels you’ve been given and I want you to have your own story to tell, one that was written by you, not by those who think they know you.

I will equip you with the knowledge and understanding of science to enable you to make long-lasting change in your life. Rewire is a neuroscientific toolkit with actionable advice that you can implement in your life and use to change for the better.

I have made it my life’s mission to take neuroscience out of the lab and academic journals and make it accessible for everyone. Everybody deserves to know about it because it truly is life-changing stuff. Come with me on a journey and learn to control how you react to whatever life throws at you, from regulating your stress response to overcoming self-limiting beliefs. You can be whoever you want to be.



Create yourself.

How neuroplasticity works

Neuroplasticity is the ability of the brain to change and adapt in response to the internal and external factors that shape it. The connections, functions and structures of the neurons reorganize themselves in response to repetitive input. Neurons are responsible for communicating information in our brain, and the more we repeat something, the stronger the pathways of communication become – like a small footpath that turns into a dirt road that eventually becomes a tarmac highway. Neuroscientists even have a fun phrase for this term: neurons that fire together, wire together. So when we continuously repeat thoughts to ourselves like I am not good enough, the brain perpetuates this thought, strengthening it, and it becomes deeply ingrained. Without even realizing it, you’re repeating this narrative in the background like the soundtrack to your life. When certain actions, responses or behaviours become ingrained and performed almost instinctively, without a conscious and deliberate decision-making process, we call this automaticity. This happens when we repeat something so that it becomes an automatic response with little cognitive effort or awareness.

For a long time, neuroscientists thought that the brain was incapable of change after we reached a certain age, but more recently we’ve learned that the brain can change in adulthood. It may be harder to do so in our older years but not impossible; it just requires a little more concerted effort. In fact, the molecular structures of the brain, invisible to the naked eye, all suggest that the brain is designed to change, and it is arguably one of the most important aspects of our neurobiology. It allows us to learn new things, unlearn unwanted behaviours and means we can adapt according to our circumstances and new experiences. The brain can quite literally reorganize itself to create new synapses and form new connections. A synapse is a tiny gap that allows neurons to communicate with one another. At the synapse, one neuron sends a message to another. This is where the exchange of information takes place using chemicals called neurotransmitters. The brain can reorganize itself by forming new synapses and adjusting existing ones through neuroplasticity.

There is even emerging research1 to suggest that neuroplasticity may be a therapeutic intervention for dementia. Ensuring that we stay engaged with life, both physically and mentally, and continuing to learn new things means that our brains will adapt and maintain their structural integrity. Research2 shows that older people who remain physically active throughout old age have more proteins in the brain that keep the connections between the neurons strong and healthy. This correlates to higher cognitive function and less neurodegeneration. The brain is a remarkable piece of machinery that we can programme and continue to upgrade so that we can live a full life that’s governed by autonomy and control. Many people don’t realize the potential that they hold and the power of their brain . . . You are in control of your life. I don’t want to reach eighty and regret letting life pass me by or letting that inner voice continue to criticize me. I don’t want to be eighty and regret letting things happen by chance, on a path that I didn’t lay out for myself but was instead governed by my internal rumination. I want to be eighty and scream, ‘Hell yeah, I did that! That was my life and I am proud of it because I chose it and didn’t settle for it.’

Consider this. You are born with a unique set of DNA and, just like a fingerprint is unique to you, you also have a unique map of brain connections that no other person has. You have a distinct set of identities and traits that may have been buried by your brain’s programming, informed by your peers and your circumstances growing up. Let’s exhume those traits.

How the brain changes

The three-pound universe sitting in your skull consists of 100 billion neurons with trillions and trillions of connections that work together to create your own internal world, one that is influenced by the outside world yet will never be experienced by anyone else. It’s a bit wild when you think about the fact that the only thing separating our internal thoughts from our environment and other people is a quarter-inch piece of bone.

The neurons in your brain communicate with each other at special points called synapses. When neurons communicate with one another repeatedly, they get better at communicating and the signals between them grow stronger. It’s why you can find yourself going down a very familiar route with your train of thought; it happens almost automatically. When we repeat certain things, the message between these neurons is transmitted more easily and, before you know it, you’ve reinforced a belief that seems impossible to shake. Plasticity works both ways, though. We can learn and strengthen pathways but we can also weaken them over time. All the behaviours and patterns you’re trying to break can absolutely be dismantled. Throughout this book, and particularly in Phase 1, you will learn how this is done.
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Neuronal junction where communication happens between neurons. The synapses are strengthened when more communication occurs between them.
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A note on neurodiversity

One of the most frequent questions I get from the neurodivergent community on my social channels is whether people who are autistic or who have obsessive-compulsive disorder (OCD) or attention deficit hyperactivity disorder (ADHD) are capable of neuroplasticity. It’s important to acknowledge that every single individual, neurodiverse or neurotypical, is completely different, but we are all capable of change. I also want to highlight the challenges that neurodiverse individuals encounter in a world that expects them to change. I aim to bring attention to the fact that neurodivergent people are capable of making new habits and adopting healthier patterns of thinking in a way that serves them. This should be if any neurodiverse person wishes to make changes, not to fit into a neurotypical world. While the brains of neurodivergent individuals may exhibit differences in structure and function, they still have the capacity to adapt and create new pathways. If you are neurodiverse, I want you to know that this book is for you too. I see you, and I have considered neurodiverse brains in the making of this book.

If you would like to read more, please see here.






Critical periods of development

As children we experience developmental plasticity, meaning that the brain shapes itself as a result of environmental interactions. During childhood we undergo the most critical stages of development, moments when the nuances of life are ingrained into our brain maps. These areas in the brain hold different information about us, those around us and the world. Information must come in for those brain maps to develop, such as love, affection and more nuanced knowledge: your culture and religion, how your family behaves and the places you visit. Basically whatever you experience as a child – the things you see and interact with – shapes your brain, and not one single brain is the same. You are unique and your brain has been built by your surroundings.

Children absorb information like sponges without having to pay attention to it. This is because, during these critical periods, the child’s brain is rampant with a molecule called brain-derived neurotrophic factor (BDNF). This molecule is important for helping create new synapses and promoting the survival of current ones, which is a key component for rewiring our brains. We will learn how we can access it as adults and what it means for our ageing brain. A key feature that is lost in adult plasticity is that a child’s brain absorbs everything and we don’t have to actively tell the brain what is important or not. This is why children can learn languages so easily, whereas in adulthood you need to make a more conscious effort. If you put on a French-language recording every day in the background of your child’s life during their critical period for language, they would most likely learn to speak French, even if it’s not fluently or the whole language. But if you tried this in adulthood, you wouldn’t be able to pick it up unless you made a conscious effort to pay attention to the words.3 So your childhood experiences are important and heavily shape your brain because you were in a constant state of suggestibility. Consequently, these experiences helped create a set of rules about how you should operate in life.

It’s important to understand that there are some things that can be changed, some things that require a lot of effort to change and some things that can’t. For example, if you haven’t developed sight during your critical period, then you won’t be able to develop it later because the brain is efficient at using all available space. So if the brain map for sight is available and hasn’t been claimed by vision, then it’s ‘available for rent’ and something else will take over. It’s why blind people have other heightened senses and have more highly sensitive tactile discrimination for Braille reading than someone who has vision, because they are required to use the other senses more and those brain maps become more developed. You could develop tactile discrimination to learn to read Braille, but you’d need to put the effort in. Things like vision and hearing are extreme examples of what cannot be changed past the critical period, but most of the brain is plastic. Our habits, behaviours, knowledge of the world, intelligence, analytical skills, creativity and other things like learning to dance or playing the guitar – those are all things that we can change.



I asked my Instagram followers what habits and behaviours were holding them back.










	HABITS

	BEHAVIOURS




	Sleep hygiene

	Focusing on the negative




	Social media usage

	Overthinking




	Inactive lifestyle and being lazy

	Negative self-talk




	Procrastination

	Insecurity




	Food habits

	People-pleasing




	Grogginess

	Lacking purpose




	Substance use when stressed

	Not speaking up




	Perfectionism

	Thinking I’m not enough




	Not practising skills

	Trying really hard to be loved




	Self-interrupting when working

	Convincing myself people don’t care about me








How many of these habits or behaviours are something you would like to change? Luckily none of these traits are aspects of yourself that are hardwired. All of them are modalities that are plastic and can be changed. You don’t need to keep talking to yourself negatively or be lazy and overthink your perfectionism. My promise to you is that by the end of this book you’ll know how to deconstruct many of these aspects of your life, and you’ll be able to apply the knowledge to any scenario so that you can achieve long-lasting change.



We aren’t born with low self-esteem and ruminating thoughts.



As we grow, we learn to attach meaning to things. When you’re five or six you may understand that your mother’s gold wedding ring is shiny, pretty and somewhat valuable, but you only come to understand what it symbolizes when you are thirteen and the ring is firmly and permanently removed from her left hand. We learn these nuanced and basic behaviours on an unspoken level, often through body language. They can be so subtle it’s hard to describe. Have you ever met someone who has the same mannerisms as someone else you know? They remind you of them but you can’t quite work out why. It could be in the way they use their hands to speak or a small curl in their lips when they talk. You’re not entirely sure what but something reminds you of that other person.

In the Venezuelan tribe of Ye’kuana, mothers constantly carry their newborns for several months after birth so that the babies can learn from them.4 When the mother reaches for a pot on the stove, she twists her body so that the baby is further away from the heat, and the child learns without having to be told that the stove is hot, so they never go near it in their older years because this understanding has already been encoded into their brain. And so it is with behaviours. Think of how your parents react to particular situations; perhaps your mother is insecure and hates her body, so you gain observational knowledge about how one should feel about appearance and you go on to hold the same beliefs. I remember some of my peers always losing their cool in mildly stressful situations in which they had to deal with conflict . . . because of this, I grew up crying every time I was angry, but it wasn’t until I learned about the principles of neuroplasticity that I discovered I could change this.

Observational knowledge is wonderful because we learn that things can burn us just by seeing how our parents interact with the objects around them. But observational knowledge is also how we pick up unhealthy behavioural patterns during childhood. We see how our peers interact with the world and we mimic them, shaping the way we are. We are told by our parents what’s right and wrong and we just go with it, because we don’t know any different.



What a weird sentiment it is to think that as adults we have the ability to mould and shape a child to become who they will be in their adulthood, and most of the time we don’t even realize we’re doing it.



Just like hearing an insecure mother complain about her appearance, we also absorb minor remarks or statements that can stick with us for the rest of our lives. How often have you come across people who don’t pursue their goals because a teacher told them they would never be good at it? Or parents that attach labels to children like ‘they’re the sporty one’, ‘she’s not good at maths’ or ‘she’s the creative one; she could never run a business’. Or a parent makes a remark about your behaviour or appearance without malicious intent but it still shapes your belief: women who become housewives because their parents tell them they weren’t good at studying and that’s what they should do; men who were told they couldn’t show their emotions; men who are discouraged from creative work because they should be doing manual work. This subconscious programming feeds in to their own downstream cascade of issues, driven by deep-rooted beliefs. We aren’t born with low self-esteem and ruminating thoughts. Have you ever met a child who doesn’t say things like ‘Mummy, look at me!’?

Ruminating thoughts are a pattern of repetitive, intrusive and prolonged dwelling on the same distressing or negative thoughts, memories or problems. These tend to be focused on past events, worries about the future or self-criticism, and they can be harmful to one’s mental and emotional well-being. This is because they intensify stress, hinder our problem-solving skills, disrupt sleep and affect our physical health. They can also lead to social withdrawal, which can further exacerbate negative emotions.

Mental heuristics

While it is harder to make plastic changes as adults, it is not impossible; it just requires a bit more attention and intention. By the time we reach adulthood, we operate on mental heuristics, or mental shortcuts. For example, you most likely don’t pay attention to the way you brush your teeth, the way you make your coffee or even which hand you use to open a door or switch the light on or off. But if someone asked you to start doing it differently, chances are that by the next day you would revert to automatic behaviour. Say you brush your teeth with your right hand; it’s going to be very hard for you to start using your left hand, and you will most likely forget, because your brain is designed to take shortcuts and use the path that it knows best, to save energy for more cognitively demanding tasks. Your brain is not going to remind you that you need to spend energy trying to use your left hand; that is why it is so hard to break a habit. Most of our behaviours and the ways that we operate in the world are automatic and governed by our subconscious mind, and it takes an immense amount of energy to go against that grain and create new pathways. It’s the reason you’ve had to ask your flatmate multiple times to stop leaving the kitchen door open when they cook; they’re not a bad person, and they probably aren’t trying to annoy you either – they’re just in their own head, operating through mental heuristics that govern the way they operate in the world, completely unaware that they were supposed to close the door for you and forgetting that you’d even asked them to.

Gene McGehee was an elderly man who had dementia. A video of him went viral on TikTok and it moved the entire social media world to tears. The video explained that Gene’s memory reset every fifteen minutes, but every day he came out of his home with his chair at a particular time and never really understands why he did this. The video then showed a school bus of children getting off at the bus stop across from his house and running over to him to say hello and shower him with love and appreciation. This put a huge smile on his face every day. These children had been coming to him for three years to have conversations with him, and yet he thought he was meeting them for the first time. And every day he repeated the same pattern, never really knowing why he felt compelled to go outside but deep down something was telling him there’s joy out there. His subconscious brain had a pattern of ingrained behaviours and actions that drove him to step outside every day, showing us that we don’t always have to be consciously aware of what we’re doing for us to perform specific actions in our day-to-day life.

As adults we need to acknowledge what is important to us if we want to learn something new. We need to pay attention to what exactly it is we want to change and what we want to learn. Stay with me. In our brains, we have a system called the reticular activating system (RAS), which filters out all the information that is coming through its sensors (seeing, hearing, touch, taste, smell). For example, if you were in a coffee shop with your friend, you’d most likely be paying attention to the words that they were saying and you would also be looking at them. But without your conscious attention, there are noises in the background and images in your peripheral vision that are still coming through your ears and eyes and communicating with your brain. Your brain is not paying attention to those things because it is constantly filtering out these senses and not bringing them to your attention. At any given moment, there are billions of pieces of information coming into your eyes, and your brain is only allowing the bits of information that are relevant at that moment to be in your conscious mind. You’re not aware of this, but your brain is working hard; the busier the surroundings, the more filtering there is going on.

If you wanted to, you could shift your focus to tune in to the sound of the people talking at the next table; attention is being shifted to specialized structures in the auditory cortex, the part of the brain that processes sounds, to tune in to the frequency of sound that is coming from a different place to your friend’s voice right in front of you. You could distance that frequency even more to pay attention to the dogs barking outside the coffee shop. If you had to expand your vision to a panoramic view, you could look at your friend but also acknowledge that there are images in the background, perhaps another table or a plant. There are also images in your periphery, but your brain is filtering out all that sound and all those images so that you can pay attention to your friend.

Adult plasticity works in a similar manner. We’ve touched on why you can’t put on a French recording in the background and expect to learn the language like a child could; you’d have to really pay attention to the words, and then through repetition you could learn it. Similarly, if you want to change a habit or unlearn a particular behaviour, you must pay attention to it regularly and then repeat it until it becomes as automatic as brushing your teeth. On average it can take anywhere from 18 to 254 days to form a new habit,5 depending on the individual. And on average it takes around 66 days for a behaviour to become automatic. The timeline of this may sound demoralizing, but what I am trying to highlight is that these things take time, so if you have tried to make a change but given up by the end of the week, it’s because your brain is reverting to what is automatic and mental heuristics.

A friend of mine once told me that I used to complain a lot, and that this was why he and his girlfriend never wanted to hang out with me. Yikes! That was a bit of a shock. But, you know, it was clearly what I needed to hear. That behaviour was so deeply ingrained that I barely even noticed I was doing it; it was just an automatic way of operating through life – constantly complaining, constantly huffing and puffing as I walked around the house. But as soon as he said that, I started paying attention to every single time I complained, which meant that I could put in the work to change the behaviour. Sometimes people want a grander solution, but acknowledgement is step number one. You can’t grow a plant without planting a seed, and planting a seed is acknowledging that you have a problem that needs changing.

This book is going to help you break the cycle, alter your thoughts and create lasting change through three phases. In Phase 1, Ditch the Negative, we’ll explore how to let go of anything that’s holding you back. You’ll learn about stress, good and bad, and how to regulate your central nervous system, and this is where we will lay out the fundamentals of how our brains function so that you can put in the groundwork needed to make a change. You’ll learn why our brains like to focus on the negative and how to change that. Phase 2, Shift Your Narrative, is where you’ll put in the real work to change your brain’s hardware, and by following the seven steps to rewire your subconscious, you’ll learn how to change your own narrative for the better. In Phase 3, Boost the Positive, you will learn about how to support your hardware for long-lasting change. This final phase will help you understand how to reach peak levels of well-being and maintain them on a day-to-day basis.

I’ll be here with you on this journey, and by using evidence-based science and real-life examples, I will teach you how the brain is capable of change and what that can look like for you in real terms. This book is an interactive toolkit that is structured in a way so that you can get the information you want from the first section of each chapter, with a scientific follow-on for anyone who wants to delve deeper.



‘You are the most wonderful project you’ll ever work on’ – Unknown




Phase I

Ditch the Negative

Dwelling is learning. Dwelling teaches us. Let us dwell. But only for a short while.



-Break the cycle

-Negativity bias

-The power of your thoughts

-Creeping normality

-Confirmation bias: you’ll see it when you believe it

-Endings, loss and grief

-Neuro toolkit 1: how to ditch the negative
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