


[image: A white cover that reads 'The Optimized Human. A beginner's guide to biohacking. Olli Sovijarvi, M.D., Teemu Arina and Jaakko Halmetoja'.]



Within the lettering icons appear. In order of appearnace in the title and subtitle: the 'p' (in 'Optimized') has a red heart; the 'd' (in 'Optimized') has a brain; the 'a' (in 'Human') has an alarm clock face; the 'g' (in 'beginner's') has a leaf; the 'o' (in 'to') has been turned into an egg and the 'o' (in 'biohacking') in a purple apple, with stem and leaf.











The Optimized Human


A Beginner’s Guide to Biohacking


Olli Sovijärvi / Teemu Arina / Jaakko Halmetoja




[image: Quercus logo.]












First published in Great Britain in 2026 by Quercus


Part of John Murray Group


Copyright © Olli Sovijärvi, M.D., Teemu Arina and Jaakko Halmetoja 2026


Previously published in a different form as The Biohacker’s Handbook by Biohacker Center, BHC Inc.


The moral right of Olli Sovijärvi, M.D., Teemu Arina and Jaakko Halmetoja to be identified as the authors of this work has been asserted in accordance with the Copyright, Designs and Patents Act 1988.


Illustrations by Lotta Viitaniemi


All rights reserved. No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopy, recording, or any information storage and retrieval system, without permission in writing from the publisher.


Always consult a licensed physician or other qualified healthcare provider before you use any methods described in this book or before you purchase or use any herbs, supplements, or other products referenced in this book. Do not disregard professional medical guidance or delay seeking medical care because of information you read here.


A CIP catalogue record for this book is available from the British Library


TPB ISBN 978-1-52944-765-1


EBOOK ISBN 978-1-52944-767-5


Designed by Clare Sivell


Typeset in Minion Pro by Clare Sivell


Quercus


Carmelite House


50 Victoria Embankment


London EC4Y 0DZ


John Murray Group


Part of Hodder & Stoughton Limited


An Hachette UK company


The authorised representative in the EEA is Hachette Ireland, 8 Castlecourt Centre, Dublin 15, D15 XTP3, Ireland (email: info@hbgi.ie)









By Olli Sovijärvi, Teemu Arina and Jaakko Halmetoja


The Biohacker’s Handbook


By Teemu Arina and Olli Sovijärvi


The Resilient Being


The Vital Being


The Mindful Being (coming soon)


The Transcendent Being (coming soon)


 


 


This book presents the personal experiences and opinions of the authors. The information in this book includes insights from experience and scientific research, but it is not medical advice. The content in this book does not replace consultation with a qualified healthcare professional.










Table of contents


INTRODUCTION: What is Biohacking?


SLEEP [image: A grey line drawing of a clock.]


Introduction


Why sleep matters


Sleep Stages – The secret to better sleep


Tools for upgrading sleep


Preparing during the day to sleep better at night


Going to bed


Waking up


Measuring and tracking sleep


Tips and guides


NUTRITION [image: A grey line drawing of an apple.]


Introduction


You are what you eat


Structure and function of the digestive system


Microbiome


Hypersensitivity and toxins


Intestinal bacterial strain and how to support the digestive function


Food preparation methods


Measuring the nutritional status


Reviewing nutrients


EXERCISE [image: A grey line drawing of a heart.]


Introduction


Exercise and health


Anatomy and physiology


Circulation


Respiratory system


Skeletal muscles and motor control


Metabolism – The cornerstone of energetic life


Methods to improve physical performance


Measuring exercise and physical performance


WORK [image: A grey line drawing of a briefcase.]


Introduction


Meaningful work


Hormones involved in blood sugar regulation


Regulating blood pressure


Memory functions


Work ergonomics and methods for working better


Flow


Monitoring and measuring the work environment and ways of working


MIND [image: A grey line drawing of a human eye.]


Introduction


I think – therefore I am?


The structure and functions of the brain


Methods for upgrading your mind


Technologies for the mind


Different forms of therapy


Neurotransmitters


Nootropics


Measuring mind function


Conclusion


Index










What is Biohacking?


The key to biohacking, or better living through science, is to experiment based on evidence, listen to your body, make iterative adjustments and personalize your approach as needed. It is important to recognize that individual preferences and circumstances may vary significantly, highlighting the need for personalized health approaches rather than a one-size-fits-all solution.


BIOHACKING: A definition


Biohacking is the practice of improving performance, health and well-being through science, technology and a clear understanding of human physiology and nutrition. At its best, biohacking takes a whole-life perspective, and this book is built on that holistic approach to health and well-being.


The secret to a better life isn’t to be found in a pill bottle, fad diet or trendy exercise regime. There is no silver bullet. The desired holistic change can only be achieved by implementing several methods simultaneously.


The most significant improvement in one’s well-being can be achieved by combining several methods. This concept of the whole being more than the sum of its parts is called emergence. For example, instead of just reaching for sleeping pills, one might choose to optimize nutrition, exercise, and look at other environmental factors.


At the core of biohacking is the concept that increasing health is cheaper and more profitable than treating illness. This is also known as preventive health care. This approach taps into the knowledge of scientists and theorists as well as practical implementers. The goal is to systematically identify what brings the best results for the individual, placing them at the focus of health and wellness sciences.


Biohacking is an art unto itself, the ‘sculpture’ of which is you.


Biohacking involves system thinking


There are various negative and positive feedback systems that regulate, for example, the optimal balance of many hormones in the body. The goal of biohacking is to understand how these systems work.


We function best while in a harmonious relationship with our environment. Through systems thinking, we can grasp just how dependent we are on various environmental factors. At our core, we are not mechanistic. A wide-ranging relationship with the environment is a prerequisite for a good life.


For example, we feel well when we have a balanced relationship with the bacteria, viruses and other microorganisms that live inside us. Much like a plant which has diverse interactions via its roots with the microbes and nutrients in the soil. In both cases, imbalance may lead to illness.


The optimization of physiological health involves balancing both the lower levels of the system (such as nutrition, mitochondria and microbiome) as well as the higher levels (such as social relations and the environment). Systems thinking can be used to identify the 20 % of input that produces 80 % of the results.


Self measuring increases self-knowledge


In 2007, editor Kevin Kelly and journalist Gary Wolf of the American technology magazine Wired created the concept, movement and phenomenon called the Quantified Self (QS). Their slogan defined it as ‘Self-knowledge through numbers’.


These days, self-measuring is a part of the mainstream culture. In the past two decades, the market has been flooded with various activity trackers and measuring devices. Many smartphones feature different types of sensors and measuring apps that produce data on movement, calorie expenditure and sleep.


But self-measuring produces data which is meaningless without the accompanying context. Measuring and data collection may even become the goal in itself. Therefore, the information collected may not necessarily change the individual’s life for the better – it may even worsen neuroses and concerns and bring forth unpleasant results.


Biohacking does not require self-measuring. Instead, it involves perceiving the human being as a whole and implementing change to its entire system. In an ideal situation, self-measuring becomes redundant as the individual is able to decipher the signals produced by their body and change their behavioural patterns accordingly.





Biohacking isn’t about perfection


While for some biohacking is a passion that becomes their main focus, biohacking is for everyone. Life isn’t solely about perfect biomarkers or constant excellence; it’s about identifying the vital 20 % that drives 80 % of the outcomes. Consider that:


• Less is often more


• Doing something is better than doing nothing


• You are your own worst enemy in behavioural change


• The knowledge and people you surround yourself with is essential


It is worth asking whether extreme lifestyles, restrictive diets, experimental technologies, or demanding routines are practical or realistic for most people, including you. What matters is finding methods and ideas that truly fit your own life. Use this book in the way that serves you best – either as a strict guide to follow closely or as a collection of options to pick and choose from.
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A pentagonal diagram titled 'UPGRADE YOURSELF' in the center. The five vertices of the pentagon are labelled with the core areas of biohacking: Exercise (top, heart icon), Nutrition (right, apple icon), Sleep (bottom right, clock icon), Mind (bottom left, eye icon) and Work (left, briefcase icon). Lines extend outward from the sides of the pentagon to labels indicating benefits: 'Improved health' (between Exercise and Nutrition), 'Life extension' (between Nutrition and Sleep), 'Reduced stress' (between Sleep and Mind), 'Increased productivity' (between Mind and Work) and 'Increased performance' (between Work and Exercise). The diagram illustrates the interconnectedness of these areas for overall improvement.













SLEEP
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‘I’LL READ JUST ONE MORE ARTICLE . . .’


John is a modern worker who, despite the fact that it is already late, decides to browse through just one more article before going to sleep. But some vital emails are also awaiting his response. On top of it all, tomorrow’s presentation is still not ready. The rainy Thursday night is destined to be long, like many previous nights. Although his eyes feel heavy, push on he must.


Despite John’s mounting tiredness, he finishes his presentation. It is 3 a.m. by the time he shuts down his computer and goes to bed, even though plenty of work remains. He has difficulty going to sleep, although the alarm is set to go off in 4 hours and 30 minutes. He is dead tired. Anxiety lurks as thoughts about tomorrow’s presentation wander through his mind. The sound of cars passing beneath the window disturbs his rest. John stares at the blue light emanating from the wireless router. His eyes are red and sore. He wastes another hour twisting and turning in bed, until sleep finally descends upon him.


In the morning, the noise of the alarm pierces his dormant mind. In confusion, John rolls around in bed for another 10 minutes. He doesn’t feel like waking up, although he absolutely must. He only has 45 minutes to get out of his apartment. His thoughts are fuzzy and unfocused, and his willpower is gone. Fuelled by stress, he charges out of bed. He doesn’t have time to prepare breakfast or eat anything. Driving out of his garage, he almost collides with another car. Close call.


‘I must get coffee.’ At the conference cafeteria, face flushing red, he quickly downs a cup of coffee, followed by another, waiting for the conference to start. After a while it is his turn to take the stage. John’s presentation doesn’t go exactly as he envisioned: he mixes up his words, his slides appear to have spelling mistakes and his arguments seem disintegrated and clumsy. Final judgement from the audience: lukewarm applause. ‘Well, that wasn’t exactly my best performance.’


At lunchtime, he gobbles down more food than usual. After the meal he visits the restroom. His stomach is acting up and his chest hurts, too. ‘What a nightmarish day!’ he mumbles. He feels like going straight back to bed, to make up for those lost hours of sleep, but his various afternoon meetings are right around the corner. ‘Ugh . . . At least it’s Friday.’






Owl [image: An illustration of an owl's head.]



The King of the Night


‘When the owl sings, the night is silent.’
Charles de Leusse (b. 1976)


The archetype of sleep is naturally the owl – the quiet observer of night-time and dusk. The owl is known for its sharp night vision and nearly silent flight. Owls also have a very keen sense of hearing thanks to their large ear openings and the feathers that bounce sound waves.


In ancient times it was believed that eating owl eyes improved night vision. The owl appears in folklore as the symbol of wisdom. In Ancient Greece, the owl was the symbol of Athena, the goddess of wisdom.


In the dream world, the owl is also considered the symbol of insight, magic and expanded consciousness.






Why sleep matters


Without enough sleep, the human body cannot function properly. John’s case underlines the importance of a good night’s sleep for performance, cognitive functioning and health. John was already tired to begin with and the night stretched even longer due to decreased productivity. With sufficient sleep behind him, he would have achieved better results in a shorter time frame. The presentation, too, would have been of higher quality and delivered with fewer mistakes. Using appropriate strategies, John could have fallen asleep earlier, improved the quality of his sleep, and faced the challenges of the day with ease.


There is plenty of evidence that sleep is important. We can all recognize its value in our personal lives. Sleep is an anabolic state during which the body replenishes its energy storages, regenerates tissues and produces proteins. Without enough sleep, the human body cannot function properly.


Staying up late releases cortisol, which is known to increase the production of cell signalling molecules like cytokines, which are a sign of inflammation. Sleep deprivation causes unhealthy changes in the immune system of the body, including white blood cells. The common marker of inflammation, C-reactive protein (CRP), may also increase.1


Sleep deprivation has been shown to raise our blood pressure and make us want to consume fat-heavy and sugar-heavy foods. It has been shown to increase the risk of traffic accidents,2 type 2 diabetes,3, 4 mental illnesses such as depression,5 seasonal flu,6 cardiovascular diseases7, 8 and weight gain.9


Sleeping problems have increased in conjunction with our sedentary lifestyles and the increased use of electronic devices. According to a 2011 study by National Sleep Foundation, 63 % of Americans say they do not sleep enough during the week. About 15 % of adults between 19 and 64 say they sleep less than six hours on weeknights. Some 95 % use a television, computer, video game or cell phone at least a few nights a week within the hour before bed. Artificial light exposure can disrupt sleep by suppressing release of the sleep-promoting hormone melatonin.10


From the biohacker’s perspective, a sufficient and good night’s sleep contributes to better performance, awareness, mood, ability to handle stress, skin quality,11 sports performance, the capacity to learn new things, and the ability to maintain general wellbeing. The aim of the biohacker is to reserve as much time as possible for important things, while simultaneously making sure that sleep is not compromised. This ensures that recovery becomes possible and that new learnings can be integrated and assimilated.


It is commonly assumed that adults should get at least 7 to 8 hours of sleep every night. A systemic review conducted at the University of Warwick observed that the risk of mortality amongst people who got 6 hours or less of sleep per night increased by 12 %, but also the risk of mortality amongst those who slept for nine hours or more increased by as much as 30 %.12 However, sleeping 10 hours is beneficial for those with increased need for sleep, for example for recovering athletes, chronically stressed individuals and growing children. The studies also show that there are some people – i.e. those who carry a variation of the DEC2 gene – who can survive with 2 hours less sleep on average than other people. What is enough then? And how can we make sure we get enough quality sleep without sacri-ficing any of the vital tasks that we want to get done every day?


SLEEP STAGES: The secret to better sleep


Sleep alternates between two phases: orthodox sleep and REM sleep. These phases can be distinguished from one another in EEG (electroencephalography). The majority of sleep is orthodox sleep (deep sleep, quiet sleep, slow-wave sleep) that can be further divided into three NREM (non-rapid eye movement) stages: N1, N2 and N3. These are in contrast to REM sleep, or R sleep (paradoxical sleep, rapid eye movement sleep).13


W – Wakefulness (beta waves): infrequent and low-frequency beta waves predominate in the EEG.


Meditative state with one’s eyes closed: increasingly synchronized alpha and theta waves are visible in EEG, along with increased production of serotonin. A number of proven health benefits have been observed while using techniques such as meditation to increase one’s alpha and theta waves.14, 15, 16


N1 – The first stage (theta waves, 4–8 Hz): EEG shows irregular oscillations. Theta waves are slower and higher in frequency than alpha waves. This is a transitory phase from wakefulness to light sleep. The sleeper changes position frequently, and is in a deep meditative state. However, if someone were to wake the person up, he or she might not feel like they had fallen asleep. Duration: about 10 minutes.


N2 – The second stage (sleep spindles, 11–16 Hz): A period of light sleep, during which there is little movement and the breathing is quiet. The second stage involves periodic surges in brain wave frequency, the so-called sleep spindles. Brain activity during the second stage is more active than in the first stage. Dreaming becomes possible. Getting enough stage two sleep improves motor skills.17 The person can still be easily woken up during this stage. Duration: 20 to 30 minutes.


N3 – The third stage (delta waves, 0–8 Hz): A period of deep sleep, where breathing is stable and EEG readings consist of slow delta waves. Muscles are completely relaxed, and the pulse, body temperature and blood pressure have decreased. Production of human growth hormone begins, and the regenerative mechanisms of the body are activated. The sleeper will not wake if another person walks into the room. Pulse, blood pressure and body temperature are at their lowest. Duration: 30 to 40 minutes. Elderly people experience a shorter duration, by as much as six minutes.


R – REM Sleep (alpha and beta waves): During REM sleep, the brain is awake, but the rest of the body is asleep. The muscles in the neck and the body are paralysed to prevent sleepwalking. During REM, the eyes are moving under the eyelids, and dreaming is at its peak. The typical adult has an average of 4 to 5 REM stages every night. The first stage lasts about 10 minutes, while subsequent stages are often longer, around 30 minutes. REM sleep is important for the regeneration of the brain’s nerve cells.18 Tests measuring the effects of sleep deprivation have shown that REM sleep is absolutely indispensable as deprivation leads to irritability, fatigue, memory loss and reduced capacity for concentration. Infants experience a lot of REM sleep: on average 50 % of their total 16 hours of sleep per night is REM sleep.19


SLEEP STAGES
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A line graph illustrating the typical sleep stages over an 8-hour period. The x-axis represents time in hours (one to eight). The y-axis represents sleep stages: 'R' (REM), 'N1', 'N2', and 'N3' (deep sleep). The graph shows multiple cycles, moving from light sleep (N1, N2) to deep sleep (N3) and back up to REM sleep. The cycles are labelled 'firtst cycle' through to 'fifth cycle'. The graph indicates that deep sleep (N3) is more prominent in the earlier cycles, while REM sleep periods become longer in the later cycles. A key indicates that a solid grey box represents REM and a diagonally striped box represents Delta (deep) sleep.



During a typical adult’s 7–8-hour sleep, the sleeper moves from the first stage, to the second, and to the third stage, then back again to the second stage. After this, the sleeper either wakes up or goes straight to REM sleep. From then on, the cycle repeats itself some 4–5 times.


One full cycle lasts about 90 minutes. From the perspective of getting a good night’s sleep, it is paramount to maximize the amount of deep sleep (N3) by going through at least three cycles. Getting enough sleep reorganizes one’s memory20 and improves one’s learning capacity.21 In the later cycles, the amount of REM increases and the amount of deep delta sleep decreases, until eventually the latter disappears completely.


DIFFERENT STAGES OF A SLEEP CYCLE AS SEEN ON EEG
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A diagram showing the different stages of a sleep cycle. The top part displays stylized EEG waveforms for four stages: N1 (irregular oscillations), N2 (showing sleep spindles), N3 (slow, high-amplitude delta waves) and R (REM, mixed frequency similar to wakefulness). Below each waveform is a pie chart indicating the typical percentage of total sleep time spent in that stage for an adult: N1 (4-5%), N2 (45-55%), N3 (16-21%) and R (20-25%).



Circadian rhythm for maintaining energy levels and improving sleep


Circadian rhythms are biological processes linked to the cycles of the day. Many bodily functions vary according to these rhythms, including the following:


• Body temperature


• Pulse rate and blood pressure


• Reaction time and performance


• The production of melatonin, serotonin and cortisol


• Intestinal activity


Travellers who make frequent long-distance flights often have direct experience in the importance of getting acclimated to a new time zone. One’s inability to adjust can lead to sleeping problems and disturbances in cognitive functions. People who do shift work, or work under bright lights, can face similar issues. Problems arise whenever the daily rhythm is disturbed.


Human beings have an internal clock that lasts about 25 hours and resets itself daily when it is exposed to daylight.22 Blind people can thus have sleeping problems, and yet, even without the ability to see sunlight, their bodies function mostly just fine.23


Light clearly has a central role in the regulation of our daily lives, and can be used to reset our circadian rhythms. Light directly affects the production of melatonin, the so-called hormone of darkness, which is secreted mostly by the pineal gland during the hours of darkness. Melatonin plays a crucial role in the regulation of the sleep–wake cycle.24


A newborn baby does not produce melatonin until it is three months old. From then on, the production increases towards adolescence, and finally settles down in adulthood. In a middle-aged person, the production of melatonin starts to decrease again. It is suspected that this is one of the reasons why older people do not usually get as much sleep as younger people.25


The intensity of light isn’t the only factor in melatonin production; its wavelength also has an effect. During daylight, blue light dominates, which blocks melatonin production. Research shows that white LED lighting is five times more efficient at blocking the production of melatonin than incandescent light bulbs.26


In order to optimize sleep, it is important to understand how other hormones influence circadian rhythms. High levels of dopamine and serotonin have been linked to the feeling of alertness, and adversely low levels to sleepiness. Cortisol, known as ‘the stress hormone’, contributes to sudden wakefulness in the middle of the night. Its production is especially active for the first 30 minutes or so of waking up.


CIRCADIAN RHYTHM
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A circular diagram representing a 24-hour clock face, illustrating the circadian rhythm. The circle is divided into 24 segments. The right half (light grey) represents the day (06:00 to 18:00), and the left half (dark grey) represents the night (18:00 to 06:00). Key events are marked around the circle: 06:00 (MORNING), 06:45 (Sharpest rise in blood pressure), 07:30 (Melatonin secretion stops), 08:30 (Bowel movement likely), 10:00 (Highest alertness), 12:00 (DAY), 14:30 (Best coordination skills), 15:30 (Fastest reaction time), 17:00 (Most efficient blood circulation and greatest muscle strength), 18:00 (EVENING), 18:30 (Highest blood pressure), 19:00 (Highest body temperature), 21:00 (Melatonin secretion starts), 22:30 (Bowel movements suppressed), 24:00 (NIGHT), 02:00 (Deepest sleep), 03:00 (Lowest blood pressure), 04:30 (Lowest body temperature). A crescent moon icon is in the night section, with half-sun icons near the morning and evening sections and a sun at mid-day.



Source: Smolensky, M. & Lamberg, L. (2000). The Body Clock Guide to Better Health. New York:Henry Holt and Company.






Tools for upgrading sleep


People who experience sleeping difficulties may first turn to prescription sleeping pills. Sleeping pills are a $1.6 billion industry in the United States alone.1 The use of sleeping pills, however, carries a range of risks. These include dependency and withdrawal symptoms, such as sleeplessness, tiredness and memory problems, and problematic changes to our brains. The drug Halcion, for example, which was withdrawn from the UK market in 1993, is still available in many other countries, despite it being linked to depression and memory loss.2


So how can we use biohacking instead? There are various proven methods backed by research. Let’s start with the basics.


Setting up your bedroom


Darkening the room and optimal lighting


• Sunlight, moonlight and LEDs on electronics can disturb sleep.


Instead, try:


• Using blackout curtains


• Darkening the LEDs of your electronic devices with black adhesive tape


• Switching lamps to brands that do not emit the blue spectrum of light


• Using special lamps that change the spectrum of light according to the cycle of the day


• Dim salt lamps


Bed quality and ergonomics


Bedding that doesn’t ‘breathe’ may induce allergies; and beds which are unergonomic may disturb your sleep. Instead, try:


• A mattress or futon made of organic cotton, wool, hemp or natural rubber (instead of being covered with polyurethane foam and chemicals that are potentially allergenic)


• Oat, cherry, spelt or buckwheat pillows


• Sheets and blankets that promote better thermoregulation (organic cotton, leather, silk, etc.)


• Sleeping without clothes (to help with circulation)


• Using a pillow that supports the neck


• Having a pillow between your legs when sleeping on your side, to help align your spine


• Sleeping on your back (though not if you suffer from sleep apnea, due to the risk of respiratory arrest) or right side. Other positions put stress on your internal organs.


• However, if you suffer from heartburn, sleeping on your left side is best. Sleeping on your back can also help, but only if your head and upper body are elevated.


• Using a heavy comforter and bed sheets if you have a tendency to change positions frequently during the night


• Sleeping on your stomach is not recommended (except for those suffering from spinal disc herniation)


• Sleeping on your back is not recommended if you suffer from sleep apnea


Electromagnetic pollution


Some people may experience sensitivity to electromagnetic radiation. Dozens of studies have been conducted on electromagnetic hypersensitivity (EHS), but its existence has not been successfully verified. Some studies suggest that ‘grounding’ – making direct contact with the earth – can alleviate insomnia.3


Try:


• Using a grounding mat


• Placing WLAN routers and mobile phones at a distance, and switching mobile devices to flight mode. Please note, however, that a 20-minute call will emit more radiation than a WLAN base station per year.


• Walking barefoot during the day, or using grounding (earthing) shoes


• Scanning the radiation levels in the bedroom (with EMF and EMC detectors)





Air quality


Research shows that poor indoor air quality affects respiratory organs and can thereby cause sleeping problems.4


Try:


• Ventilating the bedroom during the day


• Ventilating the bedroom properly at night, but avoid a direct draft near the head


• Identifying and removing mould


• Using house plants to turn carbon dioxide into oxygen, and release helpful negative ions into the air (for example, golden cane, snake plant and devil’s ivy)5


• Using an air filter


• Adjusting humidity; most people prefer 30–50 % humidity


• Checking that your house is properly ventilated and choosing appropriate indoor materials: natural construction methods, eco paints and finishing materials


• Using incense and relaxing essential oils (ylang ylang, vanilla, lavender) to increase sleepiness, though this is at the cost of air quality


Temperature


The temperature of the body drops during sleep. Sleeping in a room that is too hot, or too cold, makes it difficult to maintain optimal thermoregulation.





Try:


• Adjusting radiators and air conditioning


• Keeping windows open and ventilating the space properly


• Maintaining an optimal temperature, which for most people is around 18–22 °C
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A line drawing illustrating a bedroom setup optimized for sleep. On the left hand side the drawing includes a window with 'BLACKOUT CURTAINS', a thermometer on the wall indicating 'TEMPERATURE 18-22°C', a small lamp labelled 'SALT LAMP' on a bedside table, a device labelled 'AIR HUMIDIFIER/ PURIFIER/IONIZER' on the floor, a block labeled 'MAGNESIUM' near the bed, and a bed with a label pointing to the mattress/bedding that says 'THERMOREGULATION'. Whilst, on the right hand side, there is a hanging lamp labelled 'LIGHT SPECTRUM CHANGING LAMP', a wall monitor displaying '40%' labelled 'AIR HUMIDITY 30-50 %', a bed with a 'MEMORY FOAM PILLOW' and a 'FUTON' mattress. On a bedside table sits a smartphone labeled 'PHONE IN AIRPLANE MODE' next to a potted plant labelled 'AIR FILTERING PLANTS'. A device is shown under the mattress, labelled 'SLEEP TRACKER UNDER THE MATTRESS'.



Preparing during the day to sleep better at night


Get enough blue spectrum light


Getting enough blue spectrum light during the day, especially right after waking up, is an important factor in maintaining one’s alertness and circadian rhythm.


Try:


• Spending time in sunlight


• Taking a minimum 15-minute walk daily


• Setting up your workstation next to the window


• Avoiding the use of sunglasses during the day that block blue spectrum light. It may start the production of melatonin at the wrong time.


• Using a full spectrum light therapy lamp





Take regular daily exercise


• Doing 20–30 minutes of exercise daily helps balance the daily rhythm6 and significantly improves sleep quality7


Get rid of muscle tension


Pain in the muscles and connective tissue may cause insomnia.


Try:


• Acupuncture, massage, sauna, yoga and stretching


• Taking relaxing baths in the evening (e.g. with magnesium chloride in the water)


Getting ready for bedtime


Go to bed according to the circadian rhythm


Going to bed and waking up at the same time every day increases the quality of sleep and decreases health risks.8


• Balances nocturnal body temperature


• Minimize moonlight during the night, because it can interfere with melatonin production9





Take nutrients that help with falling asleep and improve sleep quality


Supplements and adequate nutrients in your diet can support the body in the production of melatonin, help the body to relax, and induce helpful brain wave patterns.


• Magnesium citrate acts as a mild sedative that helps the body to fall asleep. It also increases the amount of deep sleep and decreases nocturnal cortisol levels.10, 11 An appropriate dosage is 400 mg.


• Magnesium glycinate, magnesium glycerophosphate and magnesium taurate also provide amino acids that support liver functions at night. The appropriate dosage varies from 200 to 1000 mg.


• Potassium citrate, or potassium carbonate, works synergistically with magnesium. It can lower the incidence of nocturnal spasms in the limbs and balance the quality of sleep.12


• Tryptophan acts as a precursor to serotonin and melatonin. Tryptophan levels can be elevated in the evening by consuming some of the following food products about 1 or 2 hours before going to bed: white and brown rice, banana (not overripe), pumpkin seeds, turkey, chicken, eggs, nuts, whole grains, brown rice, lentils, sesame seeds, sunflower seeds, white fish and avocado (not overripe). Calcium and vitamin B6 facilitate the absorption of tryptophan.


• Relaxing adaptogens: lingzhi mushroom (reishi), holy basil and ashwagandha


• L-theanine increases alpha waves and can be helpful for falling asleep.13 Experiments with rats have shown that L-theanine improves the quality of sleep when coffee has been ingested during the day.14


• Zinc naturally raises testosterone levels.15 Sufficient levels improve the quality of sleep.16


• Taurine decreases stress and anxiety,17 and increases the amount of the anxiety-inhibiting neurotransmitter GABA in the body.18 An appropriate dosage is:


› 500–1500 mg of taurine every night, 1 hour before bedtime


› 250–500 mg of GABA, 2–3 times a day


• Supplements with a therapeutic purpose (only to be used as a last resort):


› 100–200 mg of 5-HTP or 0.1–1 mg of melatonin an hour before going to sleep. The effect can be augmented with 50–100 mg of vitamin B6 and 15–30 mg of zinc. Their combination, ZMA (Zn+Mg+B6), is also recommended.


› 240 mg of vitamin B6 taken before sleep can help with remembering dreams more vividly19


› 500–1000 mg L-tryptophan, 1–2 times daily, preferably at night time. It is best absorbed when ingested together with carbohydrates. Folate and vitamin C help in converting it to 5-HTP.


• Take vitamin D in the morning or during the day, with fatty foods. Do not take it in the evening, since vitamin D interacts with melatonin production.20


FOCUS ON PRECURSORS TO SUPPORT THE PRODUCTION OF MELATONIN




[image: Flow chart demonstrating L-tryptophan all the way to Melatonin.]







A vertical flowchart illustrating the conversion of precursors into melatonin. It starts with 'L-tryptophan' in a circle at the top. An arrow points left to 'Niacin (Vitamin B3)', whilst another arrow points downwards to '5-HTP'. A note to the right indicates 'Nutrients that facilitate the reaction: Folate & Vitamin C'. From 5-HTP, an arrow points down to 'Serotonin'. A note to the left indicates 'Nutrients that facilitate the reaction: Vitamin B6 & Zinc'. From Serotonin, an arrow points down to 'Melatonin' at the bottom. A note to the right indicates 'Nutrients that facilitate the reaction: Vitamin B6 & Zinc'.





Magnesium


Magnesium is one of the key minerals in more than 200 metabolic reactions. The body contains up to 20–28 g of magnesium, one half of which is in the cells and the other half in the bones. It is estimated that 68 % of Americans suffer from magnesium deficiency of some type. Measuring the magnesium level in the blood is not sufficient to rule out possible deficiency as only 1 % of magnesium is freely available in the circulation.21 Inadequate magnesium intake is associated with vitamin D deficiency as magnesium promotes the synthesis of vitamin D from sunlight on the skin.22 Magnesium has significant health benefits – it helps prevent stress, depression and many chronic illnesses and improves the quality of sleep. Magnesium also has an important role in the energy production of muscle and cardiac muscle cells.





Avoid substances that disturb your sleep


• Avoid caffeine (coffee, tea, energy drinks, guarana, maté) 5–8 hours before going to bed. You can use 1000–2000 mg of vitamin C to help caffeine leave the body quicker (Kakadu plum, camu camu, Acerola cherry, rosehip, ascorbic acid). Alternatively you can chew whole cardamom seeds (5 to 10 pieces) to de-stimulate the central nervous system.


• Avoid theobromine and theophylline (both found in cacao and kola nut) 6 to 10 hours before going to bed.


• Limit late-evening alcohol consumption to two units maximum.


• Alcohol reduces REM sleep. Enjoy your last glass of alcohol no later than 90 minutes before going to sleep.


• Tyramine increases the production of noradrenaline, which boosts brain activity and keeps you awake. The following food products contain tyramine, so they should be avoided at dinner: bacon, cheese, chocolate, eggplant, potato, sauerkraut, sausage, spinach, tomato and wine.


Drinks that help you fall asleep


Some drinks can help activate the anxiety-inhibiting neurotransmitter in the brain,23 such as:


• Valerian24 150–300 mg, at bedtime


• Chamomile25 500–1500 mg, at bedtime


• Passionflower 100–200 mg, 2–3 times a day


• Hops 100–200 mg, 2–3 times a day


• Kava 120–150 mg, at bedtime





Maintain adequate hydration throughout the night


Dehydration – but also excessive water consumption – can keep you up at night.


• Drink plenty of water, especially if you’ve consumed common diuretics (like alcohol, coffee or tea)


• Limit your beverage consumption in the evening, especially 90 minutes before going to bed, if you notice you often wake up at night to go to the bathroom


• The liver is typically at its most active between 1 a.m. and 3 a.m., and wakefulness during these hours can be a sign of dehydration




• If you suffer from prostate problems that can keep you awake, try saw palmetto supplements or nettle root teas26, 27


Decrease your body temperature before going to bed


The temperature of the body drops during the night, and the drop can be aided in a number of ways.


• Avoid exercise (this can stimulate the central nervous system and increase body temperature) for 2 hours before going to bed


• Practise cold exposure in the evening (e.g. cold shower, winter swimming, or ice bath)


Empty your mind of the worries of the day


After a stressful day, or with one ahead, it is especially easy to get stuck with recurring thoughts, which stimulate brain activity and prevent falling asleep.


• Use meditation to empty your mind


• Stop working an hour before going to bed


• Write down a to-do list for work tomorrow, so that unfinished business does not get stuck in your head


• Write in a gratitude journal before going to bed (e.g. three things that happened during the day that you can feel grateful for)


• Write down positive affirmations (to program your mind for the next day)


Take care of nightly blood sugar levels


If your blood sugar levels drop during the night, your body releases glucose-regulating hormones such as adrenaline, glucagon, cortisol and growth hormone. This process can wake you up. (Read more about blood sugar regulation in the Work chapter.)


• Eat no later than 2 hours before going to bed


• Consume slowly digestible foods (such as meat) no later than 4 hours before bedtime. This allows the food to be digested in your system


• Try 1 or 2 tbsp of MCT (medium chain triglycerides) oil, or omega-3 oil, 30 to 60 minutes before bedtime


• Try 1 or 2 tbsp of collagen or whey protein


• Try a spoonful of organic honey to replenish the liver’s glycogen reserves. These reserves are depleted in 12 hours.


Avoid blue spectrum light in the evening and try simulating sunset


Increasing red spectrum light and decreasing blue spectrum light kickstarts the production of melatonin.


• Avoid using the computer, mobile phone or television, for an hour before going to bed


• If you must use your computer in the evenings, filter out blue spectrum light with an appropriate computer program or a filter (a layer of film) on top of your screen


• Use special shades that filter out blue spectrum light when going to sleep or when visiting the bathroom at night


Going to bed


Relaxation and stress relief


Sympathetic nervous system activity can disturb sleep.


• Relieve stress with heart rate variability (HRV) training before going to bed


• Use a spike mat to improve blood circulation in the skin and the release of endorphins and oxytocin which help you to calm down and relax


• Practise breathing exercises


• Listen to relaxing music or an audiobook


• Have sex


• Go to a sauna


Opening up your respiratory tract


Breathing problems can disturb your sleep.


• Learn to breathe through your nose


• Use a nasal strip or a nasal spray to keep your respiratory tract open


• Use a neti pot for nasal cleansing


• Improve the air quality in your bedroom


Sound and light stimulation


Many apps and devices based on sound and light stimulation are designed to help you fall asleep.


• Listen to binaural beats, a type of sound stimulation (to be used in conjunction with headphones that are compatible with sleeping)


• Create a natural soundscape with a computer or mobile apps


• Use red spectrum light to induce melatonin production


Soundproofing


Distinctive sounds that stimulate too much cognitive activity can prevent you from falling asleep and reduce sleep quality.


• Use earplugs suitable for sleeping


• Use pressure-regulating earplugs for airplane travel





Blocking out light


Blue spectrum light, in particular, can easily disturb sleep. At times it is not always possible to isolate the entire room from external light sources, for example when you are travelling.


• Use eye patches or sleeping masks that prevent the light from reaching your eyes


• Use blackout curtains


Electric stimulation


Stimulating the brain electrically has been proven to have an effect on the production of neurotransmitters such as GABA and serotonin,28 which can help treat sleeping problems.


• Try Cranial Electrotherapy Stimulation (CES), also known as ‘electrosleep’29


Lucid dreaming


Lucid dreaming involves being able to consciously alter your dreams – during a lucid dream, the person knows he or she is sleeping. While not necessary for better sleep, it is an interesting and thought-provoking practice. To encourage lucid dreaming:


• Keep a sleep diary to help remember your dreams


• Try self-suggestion right before going to bed; and reality checks during dreams


• Wake yourself up during a lucid dream and try to remember your dreams


• So-called sleep herbs such as Artemisa vulgaris, Heimia salicifolia, Synaptolepis kirkii and Huperzia serrata may support the practice of lucid dreaming


Waking up


Wake up naturally


Emulating a natural environment can reduce the stress response caused by a regular alarm clock.


• Use a wake-up light that imitates a natural sunrise


• Create a gradually developing soundscape that emulates nature waking up to its full glory


Jump-start your body


The body has been fasting for the entire night. Muscles might be tense as a result – but there are ways to reduce this tension.


• Drink 400 ml of water (for rehydration), 2 tbsp of lemon juice (to balance gastric acids) and half a teaspoon of salt (for your adrenal glands) within 30 minutes of waking up


• Try inversions, like hand- or headstands, to improve the circulation in your body and to boost your adrenal glands


• Try yoga, jogging or stretching


• Try a warm shower or bath finished by a cold shower (that closes the pores in your skin)


• Try a vibration plate, jumping jacks, or mini-trampoline to increase blood and lymph circulation


Measuring and tracking sleep


In the last 10 years, technologies for measuring sleep have gone from sleep research laboratories and are now used by consumers. A modern biohacker, using affordable consumer products, can collect a lot of data from his or her sleep.




Sleep quality can be measured


The following approaches are all ways of measuring your sleep cycles.


• EEG (electroencephalography): tracks the various phases and cycles of sleep


• EMG (electromyography): measures jaw muscle tension


• EOG (electrooculography): measures eye movements


• HRV (heart rate variability): measures stress level during the night and the body’s response. The parasympathetic nervous system actives itself during orthodox sleep while the sympathetic nervous system activates itself during REM sleep.30


• Nocturnal movements: one’s sleep should have periods every night that last at least 15 minutes where there is no discernible movement


• Temperature: room temperature


• MSLT (Multiple Sleep Latency Test)


• MWT (Maintenance of Wakefulness Test)


• Body temperature: drops during the night


• Melatonin readings from saliva


• Heartbeat: drops during the night


• Oxygen saturation: levels of oxygen in the blood


• Blood pressure: drops during the night


• Sound levels: background noise and snoring





Tips for measuring sleep


There are many consumer products available for measuring sleep:


• Activity trackers and watches with a sleep tracking function


• Wearable jewellery such as smart rings and pendants with a sleep-tracking function


• Sleep trackers that sense body movements during sleep using radio waves


• Sleep trackers that are placed under the bed sheets


• Sleep applications that utilize the motion sensors of a smartphone


• Sleep trackers fastened to the head that sense eye movements or electroencephalogram signals


• Heart rate belts that measure sleep quality


In terms of accuracy and user convenience, a sleep tracker placed under the bed sheets is the preferred option. A significant portion of activity meters recognizes the various stages of sleep based on body movements only. These include many activity trackers and smartphone applications, although the latter’s accuracy is quite poor compared to devices designed specifically for the purpose. Adding a separate sensor to track the heart rate, body temperature and respiratory frequency significantly improves the measuring accuracy. It is possible to start tracking sleep simply using a smart phone application although their accuracy is quite poor compared to devices designed specifically for the purpose. In terms of user convenience, trackers placed under the bed sheets, smart rings and contactless body movement sensors are the least likely to cause sleep disruptions.


Activity trackers, heart rate belts and various headgear may be uncomfortable to use as they may disrupt the optimal blood flow. If you are concerned about electromagnetic radiation, choose a device that is not placed directly on the skin and that can be switched to flight mode during the night. In terms of the electromagnetic radiation risk, it is smart to choose a Bluetooth device with a short range (0.5–1.0 mW).


To maximize sleep quality, aim for the following:


• REM sleep representing 20–25 % of the time spent asleep


• Deep sleep representing 10–20 % of the time spent asleep


• Sleeping for 7–8 hours per night


• Falling asleep quickly (in less than 15 minutes)


• Little to no waking up during the night


• Increased heart rate variability (HRV) during the night, indicating the activation of the parasympathetic nervous system (RMSSD)


• Heart rate variability’s HF component is sufficiently high (HF increases during the activation of the parasympathetic nervous system)


• A daily resting heart rate (HR) in the morning that is constant or decreasing compared to the monthly average


• Little to no snoring


• No unusual restlessness or movements during the night


• A calm soundscape during the night


It is not always possible to get enough sleep – travelling or a busy work schedule may mean reduced hours of sleep. When this is the case, pay special attention to the recovery of the nervous system (HRV), the time it takes to fall asleep and the amount of deep sleep in proportion to the total time spent asleep. If the morning resting heart rate begins to creep up, try to organize rest days to boost recovery.






Tips and guides


Power naps


The Spanish surrealist Salvador Dalí loved to nap. When sitting in his armchair, he would dangle a spoon above a tin plate. If he dozed off, the spoon would eventually clatter onto the plate and wake him up. Salvador’s naps were real ‘power naps’.


The secret to efficient napping is length. Naps should last no longer than 20 minutes. Longer naps often lead to grogginess. This so-called sleep inertia phenomenon is caused by the increased production of adenosine (a brain chemical that builds up during wakefulness and promotes sleepiness). If one wishes to catch up for lost sleep, or accelerate one’s ability to learn,1 it can sometimes be beneficial to sleep a bit longer. In such cases, it is best to plan out the nap so that it lasts for a complete cycle, i.e. about 90 minutes. The best time to nap is about 6–8 hours after waking up, when the circadian dip in alertness and sleep propensity is highest.2


Studies show that naps can improve memory and reverse the performance-deteriorating effects caused by sensory overload.3 In studies conducted at the sleep laboratory of the University of Loughborough it was discovered that naps lasting less than 15 minutes reduced mistakes by 9 % in a monotonous driving test. In the same test, people who ingested 200 mg of caffeine before the nap made 34 % fewer mistakes.


Combining caffeine and napping is an efficient combo. It takes about 20–45 minutes for the caffeine to kick in. A cup of coffee right before napping doesn’t begin to have an effect until after the nap is over, which means that it won’t negatively affect your sleep.4


A RECIPE FOR AN EFFICIENT NAP


• Avoid caffeine and other stimulants 1–4 hours before the nap


• Drink a cup of coffee, or ingest 200 mg of caffeine, immediately before your nap


• Set the alarm to 20 minutes (with or without caffeine) or 90 minutes (without caffeine)


• Wear a sleeping mask that filters out distracting light


• If you are in a noisy environment, use earplugs or experiment with headphones playing white noise


• Breathe in deeply and calmly. Pretending to be asleep can actually help


• Try napping with a spike mat to release endorphins and oxytocin and increase blood flow


Sleeping in the air


A flight is a chance to make up for lost sleep, but many have found it easier said than done. Below, we have collected a number of tips that might make it easier to sleep on a flight:


• Avoid stimulants like coffee approximately 6 hours before the flight.


• Dress comfortably. Wear a warm hat and replace your shoes with woollen or flight socks.


• Use the toilet immediately upon boarding.


• Try supplements to improve the ability to fall asleep, such as L-theanine and melatonin.


• Choose a window seat. This way you don’t have to make room for passengers who wish to use the toilet.


• Tell the flight attendant and the person next to you that you intend to sleep and do not wish to be disturbed.


• For more leg room, select a seat in the exit row, or use websites that help you to pick the ideal seat on a plane.


• Remove all disturbances by wearing a sleeping mask and earplugs. Noise-cancelling headphones with proper earmuffs work even better.


• Avoid noisy seats immediately adjacent to the toilet or the plane’s engines.


• Try to fall asleep the moment you board the plane. Take off and the initial ascent usually last long enough so that by the time the food arrives you feel already well-rested. However, do not adjust the backrest of the seat into a reclining position, and do not forget to fasten the seatbelt, as otherwise the flight attendant may feel compelled to wake you up. This applies to landing: learn to sleep with your backrest in a vertical position and the seatbelt fastened.





Jet lag


Flying east to west


Adjusting to the time difference is easier when flying east to west as extending one’s internal day cycle is easier than shortening it. For example, when flying from Europe to the East Coast of the United States, the time difference is between 5 and 7 hours. When flying east to west, the sleep-wake cycle adjusts to the new time in increments of 2–3 hours per day. Highly adaptable individuals may be able to adjust fully within a couple of days.


Therefore sleeping on an overnight flight from Europe to New York is not advised – the best strategy is to stay awake and go to bed immediately upon arrival at the destination late at night (e.g. when it’s 6 a.m. in Paris and 10 p.m. in New York).


Flying west to east


When travelling west to east, the best strategy is to start adjusting one’s sleeping pattern before departure by going to bed a few hours earlier than normal. This makes it easier to fall asleep on the plane. Eastward flights (e.g. from New York to Helsinki) often depart in the afternoon or evening and arrive in the morning. In such cases, it is advisable to sleep on the plane. At the destination, immediate sunlight exposure and exercise may facilitate adjusting to the new rhythm. They have also been found to be effective in syncing the circadian rhythm.


To minimize jet lag, avoid:


• Alcohol


• Sleeping pills


• Caffeine and chocolate for 5–8 hours before bedtime


• Poorly timed sunlight (during evening or night-time hours in the destination time zone)


To minimize jet lag, try:


• Adequate and appropriate mineral-rich hydration (minimum 1.8 litres/kg or 60 fl oz/pound of body weight/day)


› Special trick: soaked chia seeds or cucumber


• Fasting or intermittent fasting (14–24 hours before the first meal in the destination time zone). It is recommended you do this for approximately a week before departure to give the body time to adjust to fasting.


• Moving around (if you are not sleeping during the flight). This boosts lymphatic and blood circulation.


• Wearing compression socks or trousers during the flight improves circulation and reduces swelling


• Exercising in the sun at the destination (if arriving in the morning or afternoon). Body weight training and/or walking is recommended.


• Grounding immediately upon arrival at the destination (e.g. by walking barefoot in the grass or sand; swimming is also a good option). This helps the body recover from the stress caused by the flight (and may reduce inflammation, boost circulation and reduce stress levels).


• Taking 50 mg pycnogenol three times daily for a total of 7 days. Start 2 days before flying.


• Taking melatonin at the appropriate time (when it is evening at the destination) – the dose depends on the genotype of the MTNR1B gene which affects melatonin metabolism. If you are of the GG genotype, take just 10 % of the normal dose (e.g. 0.3 mg vs. 3 mg). Do not eat anything for 8 hours after taking melatonin.


Avoiding going to sleep immediately upon arrival (unless it is evening or night-time at the destination). Try to stay awake until night-time. If you must sleep, take a short 20–40-minute nap. Sleeping for several hours during the day makes it more difficult to adjust to the new time zone.


Stress-free wake-up


On some mornings you may feel energized and fully active, while at other times you feel slow and groggy – no matter how many hours you have slept. This is most likely caused by waking up from the deepest stages of sleep, while adenosine is still affecting your central nervous system. A regular alarm clock is not intelligent enough to differentiate between stages of sleep.


But it is possible to find an alarm that wakes you up at the right moment. This is possible with the kind of apps that monitor the stages of your sleep and attempt to wake you up when you are in a lighter phase of sleep. With these apps, you set the time window within which you want the device to wake you up. The larger the time window the more likely it is that you will be woken up at the optimal time.


Cortisol (the so-called stress hormone) production is at its peak around 30 minutes after waking up. At that moment your adrenal glands will produce about 50 % more cortisol than normal.5 Waking up earlier than you usually do further accentuates the stress response. According to various studies the stress response may be alleviated with the following methods:


• Listening to relaxing soundscapes during the night (e.g. nature sounds) reduces the stress response in the morning.6 There are apps available that produce such soundscapes.


• Waking up later in the morning.


• Waking up in the dark rather than in the daylight. From an evolutionary standpoint, it could simulate the feeling of being protected from natural predators.7


• Stressful experiences and thoughts about a mounting workload can increase stress response in the morning. The night before, write down wandering thoughts and the three most important things you need to do the next day. After that, consider meditation. This helps you to clear your mind before going to sleep.


Kickstart your adrenal glands with the help of table salt and an inverted body position. Consume ½ a litre of water mixed with ½ a teaspoon of salt within 15 minutes of waking up. Lie down on your back, with your legs lifted up to the wall for about 8 minutes. This helps to stimulate the adrenal glands, which in turn reduces the stress response.8, 9





Late-night sleep-inducing snack


Mix the following nutrients and supplements in a bowl. Ingest about an hour before going to bed.


SANDMAN’S SNACK


• half an avocado


• handful of soaked and crushed almonds and/or raw pumpkin seeds (Styrian variety)


• 1 tbsp of unpasteurized honey


• half a banana (not overripe)


• a touch of unrefined salt


Depending on your taste, you can also add the following:


• 100 ml of relaxing tea: passionflower, chamomile, kava or valerian


• 1 tbsp of bee pollen












NUTRITION
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‘I GUESS I SHOULD EAT SOMETHING . . .’


Mary shuffles into the kitchen while rubbing the sleep out of her eyes. Feeling lethargic, she tries to think of something convenient to eat on the go. She throws a yogurt and a banana into her bag and starts the car. The morning traffic crawls along slowly. Mary snacks on the banana.


Once at the office she hangs up her coat, gets a cup of coffee and sits down for a chat with her colleagues. Half an hour later, she refills her coffee cup and heads for her desk. Mary feels restless and has difficulty concentrating. Her important project will have to wait until the afternoon. Responding to emails feels less exhausting for now.


At lunch Mary selects basic cafeteria fare: a white bread sand-wich with mayonnaise, deli meat and a few lonely pieces of salad. It fills her stomach but she feels fatigued. It’s as if her brain is surrounded by fog. She daydreams about taking a long nap as soon as she gets home.


The clock strikes five and Mary grabs her bag. There’s a text from her husband: ‘Remember to get groceries on your way back.’ The supermarket is busy as ever with everyone hurrying to get home. Mary roams the familiar aisles and collects milk, bread, juice, cheese, ham, yogurt and cookies. For the kids, she picks up mac & cheese, canned soup and frozen lasagna. Finally, she adds a bottle of soda and a few bottles of beer.


At the checkout, Mary notices the radiant appearance of the woman in front of her. Her skin looks amazingly smooth. Her shopping basket is full of vibrant colours: vegetables, berries and fresh produce.


A thought surfaces in Mary’s mind: could it be that her radiant skin and positive appearance have something to do with the food choices in her basket? However, the thought quickly passes as Mary remembers her hungry family waiting at home.






Bear [image: An illustration of a bear's head.]



The King of the Forest


‘Well, what I like best, is not the honey but the moment just before you begin to eat honey.’
– Winnie the Pooh


The archetype of nutrition in this book is the bear, one of the largest land predators in the Western world.


Most bear species are omnivores with predominantly vegetarian diets. However, different species have adapted to their respective environmental challenges and there is significant variation between them. A polar bear’s diet mainly consists of seals whereas pandas exclusively eat bamboo shoots. Although North American and Nordic bears acquire most of their nutrition from plants, they are also opportunistic carnivores. They are known to eat vegetables, berries, fish, mushrooms and honey. During the spring season, bears may also hunt elk.


Like bears, most people are also omnivores with predominantly vegetarian diets. Human beings are capable of adapting to their environment, using a variety of ingredients for sustenance. The goal of the Nutrition chapter of the Biohacker’s Handbook is to find nutritional opportunities and practical solutions for those people who struggle with their diet.






You are what you eat


‘Tell me what you eat, and I will tell you what you are.’


– French gastronome Jean Anthelme Brillat-Savarin (1755–1826)


Food brings people together. It is a source of pleasure and the foundation that makes other aspects of life flourish. The intelligent optimization of nutrition is a top priority in the daily life of a biohacker.


A significant challenge here is the regrettably common habit of dividing ingredients into good and bad options. However, nutrition is not as black and white as it may seem at first glance, for instance, in the controversial case of fats vs. sugars. The effect that food has on us varies depending on the quality of the ingredients, the processing methods used, as well as individual factors. The following pages outline the effects of food on your body and health from deeper perspectives. The traditional and restricted division of ingredients into specific diets will not be used; rather, their detailed characteristics are examined as part of the big picture. Some highlighted features include the effects of ingredients on various equilibria of the system, preparation and processing methods that increase nutrient intake, and the basis of genetics and epigenetics.
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