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This book is dedicated to all those who are practicing or have practiced mindfulness meditation. 
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Preface
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Meditation is as old as humanity itself. It requires no more than a quiet space, a moment of stillness, and an intention to look inward. Its benefits are timeless: stress relief, emotional clarity, improved focus, a deeper sense of well-being. Some traditions even speak of meditation as a path to insight into the very nature of reality.

We also live surrounded by screens, notifications, and constant connectivity. Technology can distract us from stillness, and often does. But used with some care and scepticism, it can also support mindfulness rather than undermine it. That tension is what this book is about.

The pages that follow cover a wide range of meditation gadgets, wearables, and apps: heart rate monitors, EEG headbands, smart rings, biofeedback devices, float tanks, AI-assisted meditation tools, and more. We have tried most of them personally. Where the evidence for a device is strong, we say so. Where it is thin or contested, we say that too.

A word about what this book is not. It is not an argument that technology will deepen your practice. The most important things in meditation, sustained attention, honest self-observation, the willingness to sit with difficulty, cannot be outsourced to hardware. No gadget replaces a good teacher, a genuine tradition, or simply showing up on the cushion day after day. What these tools can do, at their best, is reduce some friction in the early stages of practice and give you useful information about your own physiology. That is worth something. It is not everything.

Whether you are new to meditation and looking for somewhere to start, or an experienced practitioner curious about what the technology can and cannot offer, we hope this book is useful. Take what works. Leave what does not. The practice is yours.

May these tools help you find calm amid chaos, presence in the digital age, and support on your path toward greater clarity and peace.
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How to Read This Book
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This book grew out of a problem with no clean solution. Meditation technology sits at the intersection of neuroscience, consumer electronics, contemplative practice, law, and philosophy. No single reader arrives with equal fluency in all of these. A meditator with twenty years of practice may never have heard of HRV. A biohacker who tracks every physiological metric may have never sat in silence for ten minutes. A neuroscientist may know the EEG literature cold but have no framework for evaluating what any of it means for actual practice.

Rather than pretend there is one right way to read what follows, here is an honest guide to finding your entry point.

If you are new to meditation

Start with Chapters 1 and 2. Chapter 1 gives you enough background on stress, the nervous system, and mindfulness to make sense of why anyone would want a device to assist meditation. Chapter 2 introduces the basic technology in the simplest category — smartwatches — which most readers already own.

You do not need to read the book in order. When you encounter a term you don't recognise, the glossary at the back will help. When a chapter feels too technical, skip to the personal experience sections, which are marked clearly, and return to the technical material later.

Chapters to prioritise: 1, 2, 10 (apps), 23 (daily routines).

Chapters to approach carefully or skip for now: 4 (EEG, technically dense), 6 (tDCS, requires some background), 22 (assumes familiarity with multiple meditation traditions), 25 (AI, presupposes comfort with both tech and practice).

If you are an experienced meditator but not technically inclined

You may find Chapter 22 the most immediately useful chapter in the book. It situates all the technology discussed elsewhere within traditional frameworks — jhana, shamatha, Dzogchen, Advaita self-inquiry — and asks honestly what gadgets can and cannot touch. Reading it first will give you a lens for evaluating everything else.

From there, the chapters on EEG (4) and biofeedback (3) are worth reading with that lens in mind. The central question throughout is not whether a device works in the technical sense but whether what it measures corresponds to anything meaningful in your practice. Chapter 4 in particular addresses this directly.

Chapters to prioritise: 22, 4, 3, 18 (personal experiments), 26 (privacy and legal — relevant if you use any app that stores your data).

Chapters you can skim: 1 (you likely know this material), 2 (read the summary sections), 10–11 (app listings, useful only if you want recommendations).

If you are technically inclined but new to meditation

The device chapters will be immediately legible to you. The neuroscience in Chapters 1, 4, and 6 is accurate and detailed. What may be less familiar is the contemplative vocabulary — terms like jhana, rigpa, shamatha, and Mahamudra appear without much explanation in the later chapters, reflecting the fact that these traditions have their own technical precision that does not reduce to neuroscience terms.

Chapter 22 is written for exactly this tension and is worth your time even if the tradition-specific content is unfamiliar. The observation that a device rewarding frontal alpha suppression may be training something categorically different from what an experienced teacher is pointing at is a genuinely important problem, not a mystical one.

Chapters to prioritise: 2, 3, 4, 6, 17 (research review), 25 (AI), 26 (law and privacy).

Chapters to approach with patience: 22 (the Buddhist technical terms are explained but dense), 7 (the God Helmet chapter requires holding scientific skepticism and phenomenological curiosity simultaneously).

If you want a quick answer to "which device should I buy"

Go directly to the comparison table in the appendix. It lists every device covered in this book with cost range, what it actually measures, the strength of the evidence behind it, and who it is best suited for. Then read the chapter for whichever device interests you most.

If you want a single recommendation without reading further: for most people beginning a practice, a smartwatch with HRV tracking (Chapter 2) or a biofeedback device like the Unyte IOM2 (Chapter 3) offers the most accessible entry point with an honest evidence base.

A note on evidence

Throughout this book, each device and technology is rated for evidence strength using a simple system: ★★★ indicates strong or replicated research support, ★★ indicates moderate or preliminary support, and ★ indicates speculative or commercially motivated claims with weak independent backing. Where a technology has no credible evidence at all, this is stated plainly. No gadget in this book will make you enlightened. Several may genuinely help in your meditation.
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Chapter 1: Introduction to technology and mindfulness meditation
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In this chapter, we discuss some issues related to mindfulness meditation and technology usage, and mention various ways in which to leverage technology to help with mindfulness, particularly in the area of stress reduction. 

For many of us, our lives revolves around technology. For those who work full time in tech as software engineers or have online work that needs computers, technology is essential to their work in various ways. It could be sitting in front of a computer for hours on end or being glued to our mobile phones or TVs when off work. This can, however, affect us in some not so good ways. Perhaps the problems are even worse now, considering the widespread use of work from home or hybrid work due to the recent Covid pandemic. 

In this chapter, we discuss a few ways in which technology can help us to cultivate mindfulness and meditation and thus become relaxed and free from stress. 

1.1 Problems due to prolonged use of technology

Prolonged use of technology can lead to various problems. Some of the problems are as follows: 


  Physical health issues: If we are not mindful of our posture and movement, prolonged usage of tech could lead to physical health issues. Examples are carpal tunnel syndrome (due to a bad positioning of hands when typing on a computer), back pain, neck pain, poor eyesight, lack of sleep, etc. Also in the list are issues related to poor diet and lack of exercise as a secondary result of sitting without moving in front of a computer or using a mobile for a long time.
  Mental health issues: This can include social anxiety due to widespread usage of social networking or related sites. Other related issues can be loneliness, irritability, etc. Also, too much tech usage might lead to increased stress and depression etc.


  Tech addiction: This can result when we get addicted to tech to the extent that we forget about everything else. This might be a bigger problem in younger people and teenagers. Examples are people spending hours or days playing computer games.



1.2 What is stress

Stress has many definitions. One of the early definitions are as follows:

Stress is the non-specific response of the body to any demand.

Another, more detailed definition is as follows:

Stress is the subjective state of sensing potentially adverse changes in the environment that will lead to a response that enables the animal to adapt to the changing environment.

This demand that causes stress, i.e. the adverse changes in the environment, may be caused by stressful life events or stressors, such as an upcoming exam, a job interview, getting stuck in traffic, a financial crisis, a personal life crisis and so on. The stressors can be either external events (such as death of a family member or a job interview) or internal.

Stress is, therefore, an adaptive process with the following steps:


  The adverse changes in the environment are perceived by the brain regions, leading to release of stress mediator molecules to deal with the changes
  This triggers the stress responses in the person, including physiological, cognitive and behavioural responses, that enable the person to adapt to the stressful changes in the environment



1.3 Short-term stress

Stress can be useful in the short term. It is useful for functioning and survival, since it helps the body to be alert and deal with the immediate issue that needs attention. It helps the person to get an improved performance in terms of memory, alertness and other faculties.

For example, if we have an important work deadline or exam coming up, stress helps to focus the blood flow to focus on the brain and this helps us to think more clearly.

Therefore, in evolution, stress helped us to survive better by dealing with the imminent threat immediately.

1.4 Biological mechanisms of stress

The biological mechanisms of stress function in such a way that energy of the body and the blood gets diverted to the brain when the stressor (adverse change in environment) occurs, at the cost of longer term and less urgent mechanisms such as digestion, so that the person is better able to deal with the immediate threat or task. The body responds to stress in a dynamic and adaptive way, such as via increased heart rate and faster breathing and other appropriate changes. The result is that the stable function of the body is maintained.

The biological mechanisms of adaptation include things such as activation of the HPA axis (hypothalamic–pituitary–adrenal axis). This involves the activation of the region of the brain called hypothalamus, which then activates the pituitary glands and then affects the adrenal cortex activating the adrenal glands. The adrenal gland releases the hormone cortisol in the blood. This causes changes in the sympathetic nervous system, which governs the fight or flight response, causing changes such as pupil dilation, conversion of glycogen to glucose, secretion of adrenaline and noradrenaline, reduces the bladder constriction and digestive system, increases heart rate etc. It also causes changes in the immune system, cardiovascular system affecting blood pressure, and related changes, in such a way that one is better equipped to deal with the stressor. This normal adaptive response is termed as allostasis. Input from the amygdala region of the brain that deals with emotions is also involved in the HPA axis activation.

1.5 Chronic or long-term stress

In the long term, in modern day life, most of our stress is not caused by a sudden danger or threat. It is more of a continued low intensity stress such as fear of losing our job or financial troubles. This causes long term or chronic stress.

When we are under chronic stress, the benefits such as increased alertness that we get from short term stress no longer holds true. Repeated, prolonged or chronic stress can reduce the effectiveness of the normal allostatic response of the body. It can weaken our immune system, cause health conditions such as diabetes and significantly weaken our standard of life. It impacts our wellbeing and our cognitive performance.

This detrimental cumulative effect of chronic stress is termed as allostatic load.

A good overview of how stress works can be found in the following book: Sapolsky, R. M. (2004). Why zebras don’t get ulcers: The acclaimed guide to stress, stress-related diseases, and coping. Holt paperbacks.

1.6 Introduction to Mindfulness

Mindfulness, or mindful meditation, such as the ones taught in structured programs like MBSR or mindfulness-based stress reduction, can help to reduce the stress.

Mindfulness is all about calming the mind and paying attention to whatever is in front of us at any moment. The object of attention can vary from the breath, body postures or activities like walking, running or exercise, daily activities like washing the dishes, and so on. The main point is to not let the mind wander off or distracted in a chain of thoughts, but to keep it in the present moment. It can be practiced as a sitting meditation at certain times in the day or applied in smaller chunks within daily life.

Mindfulness involves exercises such as sitting in a meditation posture (back erect, cross legged, closed eyes, hands on lap) and paying attention to the breath as it comes in an goes out through the nostrils. One pays gentle and sustained focused attention on the breath. If the mind wanders, such as a thought occurs or an itch or pain sensation occurs, one acknowledges the sensation, notes it (one can use a neutral word such as pain, pain or thinking, thinking) and gently returns to noting the breath. One does not need to go deeper into the sensations, but if any movement is needed to get rid of something like pain in the leg, that is done also very slowly and mindfully.

Here, it is important to clarify that mindfulness is not the same as focus or concentration. Focus means paying attention only to one thing in front of our mind. But usually, when working in front of a computer, we may have things like a little bit of back pain because of posture, a few thoughts of anger or irritation, some stress or worry, shallow breathing, feeling of sadness etc, all at the same time. Mostly we do not notice all these little sensations and feelings. Mindfulness is paying attention to all of these one by one, but not getting fixated on any one. And although mindfulness is not the same as focus, making a habit of being mindful can actually help us to focus better because our tendency to have too many wandering thoughts would decrease once we make a habit of staying mindful.

Mindfulness has been found to be therapeutic and useful in helping people deal with a variety of mental and physical ailments.  There are also side benefits of mindfulness such as increased focus, productivity and an enhanced feeling of well-being and happiness.

1.7 Mindfulness for stress reduction

The mechanism how mindfulness can help reduce stress is by training us to note our body sensations as they occur and thus increase our awareness of the stress response. It also trains us to accept our thoughts and feelings as they occur, without judging them as desirable or not.

The beneficial effects of mindfulness on stress have been studied widely. Mindfulness helps to enhance the immune system and other mechanisms. Biological markers of stress such as the cortisol levels in saliva and blood, blood pressure, heart rate variability, cytokine levels, and so on have been measured in various studies and found to be improved in case of practitioners who have done the MBSR course, compared with control groups without MBSR.

Some important books and articles by Jon Kabat Zinn explaining MBSR are as follows:


  Kabat-Zinn, J. (1994). Wherever you go, there you are: Mindfulness meditation in everyday life. New York: Hyperion.
  Kabat-Zinn, J. (2013). Full catastrophe living, revised edition: how to cope with stress, pain and illness using mindfulness meditation. Hachette UK.


  Kabat-Zinn, J. (2013). Some reflections on the origins of MBSR, skillful means, and the trouble with maps. Mindfulness (pp. 281–306). Routledge.



In the area of technology too, application of mindfulness can lead to a number of benefits and prevent or slow down the physical or mental issues that may arise when using technology.

1.8 Ways to use mindfulness while using tech gadgets

In this section, we look at some practical ways in which mindfulness can be used when using a computer or any other gadget.
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Figure: An example of a correct sitting posture


  Be mindful of posture: The idea here is to remind ourselves periodically to be mindful of our posture when using the tech gadgets, be it TV, mobile or a laptop. While using a laptop, this could include having a straight back, eyes, hands and fingers at the recommended angles.
  Be mindful of breathing: We can set ourselves occasional reminders to breathe more slowly and deeply. slow and deep breathing is good for our health and for relaxation, while shallow and faster breathing are signs of stress.


  Be mindful of taking short breaks: Short breaks (say once an hour) are vital when using tech. We should remind ourselves to take a short walk, maybe get a cup of tea or glass of water, once every hour at least. That is useful for reducing strain on our eyes, besides others.


  Be mindful of the state of our mind when consuming content using tech: Sometimes we tend to get carried away and get too absorbed in the work we are doing when using tech. It may be helpful here to be mindful of our thoughts from time to time, also to be mindful of what content (such as news or social media feeds) we are consuming.


  Be mindful on how we interact with others using tech: Often we are on autopilot and have no time to look back and be mindful of how we interact with others or what is the impact on our minds when we are receiving, creating or interacting with online content. We may for example, send off an angry email or reply to a social media post in a rude way, something we may regret later. So it might be worthwhile to consider how our content will affect other people and be mindful of their feelings too.


  Control the notifications on your mobile and popups on PC: Constant notifications are a cause of distraction and irritation, so it is a good idea to control or disable unnecessary notifications and/or popups. The website technology for mindfulness (https://technologyformindfulness.com/) offers a number of useful tips for increasing mindfulness and avoiding distractions.



1.9 Ways to plan our day mindfully

Even when we are not using tech gadgets (before and after using them) we can plan our day mindfully, so as to reduce the adverse impact of using the gadgets. Examples of this can be as follows:


  Mindfully stick to a schedule: This could be as simple as sleeping and waking up at fixed hours and consciously making time for three meals. It could also include being mindful of what we eat and drink, whether we are having a balanced diet etc.
  Plan a mindfulness meditation in the morning or during the day: This could mean setting aside a fixed time, say 15–20 minutes, for a mindfulness meditation session.


  Mindfully plan and recollect your day as a whole: This is simply remembering how the day went by, what we learnt from it before we go to sleep. It can also include spending a few moments planning how we want our day to go before we jump out of bed in the morning.


  Set boundaries around tech usage: We can set some time or space boundaries around our usage of tech. For example, we can decide not to touch or use any tech gadgets after 10 pm and before 4 am, or when we are visiting a specific room in our house.



1.10 Ways to use technology to enhance our mindfulness

Technology can also be used in a positive way, to enhance our mindfulness and well-being during the day. Some of the ways it can help are as follows:
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Figure: Popular mindfulness meditation apps

Using mindfulness apps to meditate: There are a number of good mindfulness and meditation apps on the google play store or app store that can help us to do mindfulness meditation. They are described in a subsequent chapter in more detail. 

However, it can become a problem if we install too many mindfulness apps! Therefore, it is better to try them out, choose a few (maximum 4 or 5) that we like best, then uninstall the other apps.

Using gadgets and wearables to be mindful: There are some gadgets or wearables that can help us to meditate better and be more mindful. We will go through them in detail in later chapters, but here we give a brief overview of such gadgets.

Examples of mindfulness gadgets include EEG headsets such as Neurosky and Muse. EEG headsets use electroencephalography or EEG to create a feedback loop to understand how much relaxed we are while meditating. Other gadgets measure our heart rate and breathing, to get an idea of how relaxed or stressed we are during the day. An example is spire stone. Also, most fitness trackers and smartwatches usually have a heart rate and breath tracking function in it. Using this, we can track how was our breath rate and heart rate, along with how many steps we walked etc.

Listening to mindfulness sounds and music: This can be as simple as including in our playlist some sounds that enhance being in the present moment in nature, such as sounds of rain, sound of waves, sounds of birds chirping etc. Mindfulness enhancing music, such as binaural beats, chanting sounds, or classical music such as Mozart or Hindustani classical or Chinese classical music, can also be of help to some.

1.11 Conclusion

In this chapter we discussed an overview of how we can enhance our mindfulness while using technology during our day, and also how to use tech as a tool to improve our mindfulness. Using some of these ways, we can cultivate mindfulness as a skill and use it to enhance our well-being. In the following chapters, we will go through some of these gadgets and apps in more detail. 
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Chapter 2: Breath monitoring in Smartwatches and fitness bands
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Figure: Smartwatch. Photo by Andres Urena on Unsplash

2.1 Introduction

Smartwatches and fitness bands are probably the most widely owned personal health devices in the world. Many people wear them already for step counting, sleep tracking, or heart rate monitoring. What is less well known is how much these same devices can do to support meditation and stress management, and how much the landscape has changed in the past few years.

This chapter explains how smartwatches measure physiological signals relevant to meditation, which devices and features are worth knowing about, and how they can be integrated into a meditation practice.
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Figure: Fitbit Relax smartband, and tracking mindfulness sessions using Fitbit relax

2.2 What Smartwatches Actually Measure

Most smartwatches and fitness bands use a technology called photoplethysmography, or PPG, to measure heart rate. The device shines a small LED light into the skin on the wrist and measures how much light is reflected back. Because blood absorbs light differently depending on how much of it is passing through the blood vessels at any moment, the fluctuations in reflected light correspond to the heartbeat. This allows the device to count beats per minute.

From this heart rate data, more sophisticated devices can also calculate heart rate variability, or HRV. HRV is the variation in the time interval between heartbeats. A healthy, relaxed heart does not beat with perfect metronomic regularity: the gap between beats varies slightly from moment to moment, and this variation reflects the activity of the autonomic nervous system, the part of
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