


Pathways to Sleep: Invitation to the World of Sleep Coaching
William Bergquist, Ph.D. and Brigitte Lewis, B.S. Neuroscience
Welcome to the Pathways to Sleep project. As part of this project, we have identified four components of an individualized strategy for you to achieve successful sleep for yourself or for your clients (with you serving as a sleep coach). We know that this is a big order and that many other people (and many advertisements) are telling you that they can help you achieve successful sleep. Many voices are to be heard because this is a very important domain of health—and for many of us, a good night of sleep is hard to achieve. We can’t personally promise you successful sleep; however, we can identify the four components that you need to keep in mind when planning for your own sleep or assisting your coaching client with their sleep. 
Most importantly, the two of us have identified more than 70 pathways to sleep which cluster around these four components. Furthermore, we can provide you with a Pathway to Sleep Inventory that not only lists these pathways, but also tells you something about what experts say about each pathway, how your fellow sleepers judge the efficacy of each pathway, and how much each pathway costs and how accessible is it to you. That is quite a bit of information that you and/or your client will be able to use in making decisions about the pathways to follow or at least try out and evaluate. In essence, we are inviting you and/or your coaching client to become your own or their own personal sleep researcher.
The Proposal
We have a proposal for you. There is a wonderful new resource that you can add, at no cost, to your coaching tool kit. This is a tool called The Pathways to Sleep Matrix. It provides information that is generated from the forementioned Pathways to Sleep Inventory (which yields user ratings). As noted, it also provides expert ratings and information regarding the cost and accessibility of each of the 70 pathways as related to improved sleep quality. We ask only that you complete a version of the Pathways to Sleep Inventory which enables us to expand our user rating data base. You will receive the Matrix once you have provided us with the completed inventory as well as your email address (sent separately to insure anonymity of your completed inventory) 
By offering your own responses to an online inventory, you will not only receive a copy of the updated Pathways to Sleep Matrix but also be sent (via e-mail) regular updates of the matrix and essays about sleep based on new research findings and identification of new pathways. The Matrix is an exceptional coaching tool that you can use, at no cost, in your own work as a coach. The other documents you will receive keep you informed of the latest findings and practices related to the rapidly growing fields of sleep-based coaching.
To participate in this study and receive the Pathways to Sleep Matrix--a unique and highly valuable coaching tool just click on (or paste) the following link and you are on your way:
https://www.surveymonkey.com/r/3BWMNFF

Becoming a Sleep Coach
Clearly, the challenge of getting a good night of sleep is something most of us face in our daily life – and most of our coaching clients face in their personal life. The lack of high-quality sleep impacts our health, our ability to concentrate, our ability to work effectively and our overall quality of life. To provide you with an even better sense of what would be available to you as a participant in the Pathways to Sleep Project and as a subsequent receipt of information related to Sleep Coaching, we offer the following preliminary summary what researcher tell us about sleep and with some initial guidance toward getting a good night of sleep. These findings can help to buttress you own work as a sleep coach.
Human beings need sleep. This is fact of which we are all aware. Not all animals need sleep—a surprising fact and a fact that challenges us and forces us to ask a basic question: Why do we have to sleep? Why does evolution give up vigilance and consciousness in favor of a state of unconsciousness and the loss of vigilance when we are asleep? We are vulnerable to attack from other entities, including other people when we area sleep. Why risk the absence of consciousness and vigilance for the sake of sleep? This doesn’t seem to be very adaptive. If some other species don’t need to sleep, then why are humans saddled with the challenges of falling asleep and somehow surviving when asleep? 
The What and Why of Sleep
Here are some preliminary answers—though research on the benefits of sleep for humans is still underway and we are likely to know more in another year or two than we do now. Before focusing on these benefits, we would like to set the stage by describing something about the unique way in which our brain lets us know that sleep offers such important benefits. Our brain, in fact, is willing to short-circuit all other functions of our body to demand that we fall asleep. 
The Brain’s Demands
Only the brain needs sleep. Other parts of our body are not in need of anything quite similar. It is interesting that we use the same word, “tired”, when describing the conditions leading to both sleep and cessation of physical activity. We spend an hour working in the garden or completing a run of 5 miles – and we are “tired”. Our body suggests that we take a little time off from physical labor and rest a bit. However, it is only a suggestion being made by our body. We can ignore the suggestion and continue to garden or run another five miles. Sometimes (at least in the logo of sports psychology) we “will” our body into doing a bit more work – and we ignore (at least temporarily) the signals emanating from our body regarding the value of reduced physical activity.
Such is not the case when we speak about being “tired” and needing to get some sleep. Our brain is not offering a suggestion. Rather, it is commanding that we fall asleep. It is very hard to ignore this command. We will tend to fall asleep – even if we are driving a car or trying to watch a movie. The demand for sleep can lead to the inconvenience of a missed movie or to the much more serious consequences of an automobile crash and the potential loss of lives. The chemicals involved in this demand for sleep are quite powerful and tend to override other chemicals that help to keep us awake.
It is also the case that when these chemicals are not present, it is very difficult to fall asleep. Our brain is doing a very good job of sustaining our vigilance and consciousness – even though we wish this were not so. We can do a few things to at least temporarily “trick” our mind (and body) into staying awake, whether this be ingesting caffeine or thinking about something that is filled with anxiety (what Robert Sapolsky describes as the human’s ability to imagine attacking lions in the form of financial, work-related, family-related, etc. fears and apprehensions). Neither of these alternatives is very attractive or healthy over the long term. There should be other ways to stay awake – or we should attend to our brain’s demands that we get some sleep.
Why Do We Need Sleep?
The benefits offered by sleep tend to circle around three important perspectives: (1) homeostatic regulation, (2) restoration and repair of bodily functions, and (3) storage and adjustment of mental functions. While these three perspectives are closely related, they do seem to arise from somewhat different sources of concern and interest. If you put together all of their limited perspectives, then you get an accurate sense and picture about the whole, complex biological process called Sleep.
First, the homeostatic perspective. This is the most general perspective – and it relates directly to the demands being made by the brain. Our entire body is devoted on an ongoing basis to remain in some balanced state. We don’t want to be too warm or too cold and we don’t want to be too active or too sedentary. Most importantly, we want to balance off the time we are alert and active with the time we are inactive and restorative. There is a rhythm to our daily life (that we will describe shortly) and this rhythm results in a cycle requiring a period of sleep. If we don’t get enough sleep, then there is a sleep debt that accumulates—requiring that we fall asleep. This is the demand being made by our brain. 
This first perspective is valuable in that it provides us with a compelling image of the demand for sleep—but it still doesn’t tell us why we need this cycle. The second perspective provides at least part of the answer. The brain needs the sleep because it is working on behalf of the welfare of other parts of our body. Every part of our body requires long periods of sleep—in order to restore and rejuvenate as well as develop. Our body needs time off from being active in order to grow muscle, repair tissue, and synthesize hormones. As we noted about, if the body can’t demand that we rest when we are tired, then the brain can make the demand and produce the required rest provided by sleep.
This second perspective is very helpful, but it still isn’t enough, for the brain is not just a self-less protector of our body’s welfare – it also has its own specific reasons for demanding sleep. Let us turn to the words offered by Matthew Walker (2017, p. 7) in his highly informative book, Why We Sleep:
Within in the brain, sleep enriches a diversity of functions, including our ability to learn, memorize, and make logical decisions and choices. Benevolently servicing our psychological health, sleep recalibrates our emotional brain circuits, allowing us to navigate next-day social and psychological challenges with cool-headed composure. 
To offer one specific example of the critical role played by sleep in this functioning of the brain, researchers have recently begun to examine ways in which we reorganize our memory system during sleep. Information we have collected during the day, that are stored in a short-term memory system, are sorted, coded and selectively retained during sleep and moved to a long-term memory system. This is part of the reason why students can stay up all night to study for an exam held the next day and can pass this exam with flying colors – yet remember nothing the following day. They were able to use the information contained in short-term memory for the exam, but none of this information was transformed and placed in long-term member. Without sleep, the information is worthless, except for the exam grade.
The Damage of Sleep Debt
With these three perspectives in mind, we can turn briefly to the specific impacts that take place if we don’t get enough sleep. The sleep debt accumulates, and, as a result, a lot of bad things can happen. There are many well-established relationships between sleep and physical health, mental health and cognitive functioning. The physical consequences of inadequate sleep and the accumulation of sleep debt include obesity, diabetes, vulnerability to infections, and cancer. The complete list is much, much longer. We can also point to the accidents and performance decline that comes with lack of sleep.  Remember falling asleep at the wheel? 
When we turn to the consequences in terms of mental health, we can identify a list that is just as disturbing. First and foremost is the relationship between sleep debt and depression. There are many reasons to believe that the increase of depression in the United States is related to a reduction in the amount and quality of sleep among our citizens. Sleep debt also relates to our ability to manage anxiety, control our rage and remain emotionally stable and “emotionally intelligent” when relating to other people. Perhaps of greatest importance is the strong relationship between sleep debt and suicide attempts (and tragically successes). The bottom line: we can die from sleep debt.	
What is High Quality Sleep?
The usual concern about quality of sleep centers on the number of hours needed between hopping in bed and bounding up in the morning. As we all know, this number usually hovers between six (at the low end) and eight (at the high end). We also know that most Americans (and those residing in many other countries) tend to get too little sleep – often 4-5 hours per night. The sleep debt accumulates, like the national financial debt, and the alarms periodically sound in the national media: “We need to get more sleep!” However, high quality sleep is defined not just by number of hours in bed, but also by three other factors: (1) depth of sleep, (2) amount of sleep disruption, and (3) amount of “sleep” engaged at times other than at night. Let’s briefly look at each of these.
Depth of Sleep
First there is depth of sleep. Typically, when we fall asleep, we move slowing down through what are called stage one, stage two and stage three sleep—to arrive at stage four. This stage is often called delta sleep because the brain waves (EEG recordings) resemble the Greek letter delta (slow upward spikes). This is the stage where our body seems to be doing a whole lot of physical restoration. It is sometimes called “the working man’s sleep” because of this supposed physical restoration. Unfortunately, as we grow older, this fourth stage of sleep becomes less frequent and will often vanish all together by the time we hit our 50s. 
Usually, a remarkable thing happens after several hours. We slide (or leap) up to a unique stage that is called REM sleep. This label is attached because it is during this stage that there are rapid eye movements (REMs). These eye movements rarely occur during the other sleep stages—that is why these other stages are given an additional label: NREM (non-REM).  It is also during the REM stage that dreams often occur.  After this first (often short) REM stage, we will slip back down to stage four – or more likely stage three. This third stage, often called gamma sleep, is likely to last for a longer period than the previous delta sleep and is a bit more often found among older adults like myself. We don’t know much about gamma sleep – it is often identified as the “least interesting” sleep stage. But we do know that this stage is just as important as the three more “glamorous” stages. Gamma sleep typically manifests brain waves that are shorter and with lower spikes than delta sleep.
After an hour or two we once again shift to REM sleep and experience more dreams – which are often more colorful and somewhat longer. Typically, people do not recall dreams occurring during the middle of the night when they awake in the morning. They only recall these dreams from the middle of the night if the dream has awakened them (for example, a dream that is filled with anxiety) and the dreamer writes something down about the dream. Usually, the dream is not recalled in the morning even if it wakes us up. All we remember is that something disturbing, eventful or (sometimes) joyful occurred during the middle of the night.
Now we are entering the second half of our sleep night. It is common for us to slip back down to NREM sleep after we have been in bed for 3 or 4 hours. At this point, we are most likely to enter Stage Two (beta sleep), which is typified by shorter and even less-extreme peaks in EEG patterns. We also find increases in the Stage One sleep which generates something called “sleep spindles” (bursts in electronic activity). This alpha state is often compared to the state of cortical activity found among people who meditate or engage in other forms of mindfulness. 
It is during the last hours of sleep (when both the first and second stages are dominant) that we find the greatest amount of REM sleep. This has been the “pot of gold” for dream researchers. These three stages (One, Two and REM) tend to interweave and many dreams of considerable length and colorful detail are produced. These later night dreams are often the ones we remember when we awake in the morning. 
It is also important to note that this interweaving of these three stages is particularly prevalent as we grow older. These are interesting tradeoffs as we age and may have significant implications for our own physical and mental health. What does all of this mean? The pattern of sleep stages is an important factor in determining quality of sleep – it is not just the amount of time we spend in bed.
Amount of Sleep Disruption
This third criterion of sleep quality is particularly important for those of us who are a bit (or a whole lot) older. It also is a criterion that is somewhat controversial—not as straight forward as the stages of sleep. Put simply, sleep disruption is about the number of times we wake up during the night and the amount of time we stay awake during the night. The critical questions to ask are: Is our sleep fragmented with many periods of wakefulness? Do we make infrequent (or frequent) decisions to get up out of bed and do something else – a midnight snack, a few minutes (or hours) or reading or watching TV, even getting a breath of fresh air by walking outside for a couple of minutes.
As we grow older, the tendency in our sleep pattern is to experience at least one major break. We sleep for part of the night and then wake up. We can’t fall back to sleep right away, but either lie in bed, frustrated by our inability to fall back asleep, or we get out of bed and perform our mid-evening ritual. Then, at some point we do return to our bed and fall asleep or we have remained in bed and eventually drift off to slumber land. The critical issue is often how we manage this bridge between the two sleep segments. 
For many of us, the sleep bridge plays a central role in determining the quality of sleep. Experts in the field of sleep improvement are still at a loss regarding how this bridge can be successfully crossed in the minimum amount of time. We hope eventually to find answers to this sleep bridge challenge, but at the present time can only offer some recommendations. These helpful suggestions are made by folks who have found their own unique way of crossing (or at least navigating) the bridge—be it by consuming certain foods, moving between hot and cold sleep environments, or engaging in certain kinds of visualization). So, stay tuned . . . 
The broader issue regarding sleep disruption is identified as sleep fragmentation. We don’t’ just wake up once in the middle of the night; rather, we wake up many times and might even find ourselves sleeping “fitfully.” Our night seems to be an ongoing dance between wakefulness and sleep. This might mean that we are spending most of our night in stage one, stage two and REM sleep. It might also mean that we are spending a large amount of time in the pre-sleep and post-sleep states of sleep limbo that are called hypnagogic (pre) and hypnopompic (post). These intermediate states are often filled with very loose (disorganized) thinking, vague images (such as our legs and feet seemingly to grow larger or smaller, our arms appearing to become numb), and/or a swirling of various feelings. 
In general, these fragmented sleep conditions are judged to be negative and quite unhealthy. But this isn’t the conclusions reached by all sleep specialists. Some of these experts point out that deep, uninterrupted sleep was not common among our ancient relatives. When our ancestors were living on the Savannah in Africa, it was important to remain alert to some extent in monitoring one’s environment. So that a great night of sleep is not being interrupted by a lion who is eating us! We had to be aware in some way of the potential dangers surrounding us on the Savannah—or we belonged to a tribe in which one or more members remained fully awake during portions of the night. They served as watch guards—keeping alert to potential dangers from other tribes or human-eating animals. It is interesting to note that some animals can actually sleep half of their brain, while remaining awake with the other half. Unfortunately, humans have not been blessed with this capacity. Instead, we either need to remain somewhat wakeful or be the member of a well-organized tribe with an effective watch guard system in place.
How Does Sleep Fit into the Larger Biological Processes of Life?
There is something more than night and day when it comes to our biological cycle. We shift through multiple stages during the day as well as at night. As we all know, there are times during the day when we are less alert – perhaps even drowsy. These times are daytime equivalents to stage three and four sleep. There are other times when we are keenly alert and highly productive. These times are equivalent to our first and second order stages of sleep. We even have periods of time that are amenable to day- dreaming and creativity—perhaps these times are equivalent in some ways to our REM stage. There is much more to learn about the relationship between these daytime states of daydreaming, imagining and creating, on the one hand, and the rich, creative processes of the dream state.
We might not know much about how daydreams and night dreams relate to one another, but we do know what triggers the processes of wakefulness and sustains this wakefulness during the day. The key ingredient is obvious but critical: the sun. This warm and well-lit celestial entity sets the daytime cycle for all of us—whether we live in a sun-drenched region of the world or in a region of the world that is shrouded in clouds. 
Formally called the circadian clock, this sun-directed rhythm of life dictates our stages during the daytime and encourages us to wake up in the morning. As Matthew Walker (2017, pp. 17-18) notes, mother nature has been very smart in establishing the sun as our primary monitor of wakefulness:
Daylight is the most reliable, repeating signal that we have in our environment. Since the birth of our planet, and every single day thereafter without fail, the sun has always risen in the morning and set in the evening. Indeed, the reason most living species likely adopted circadian rhythm is to synchronize themselves and their activities, both internal (e.g temperature) and external (e.g. feeding) with the daily orbital mechanics of planet Earth spinning on its axis, resulting in regular phases of light (sun facing) and dark (sun hiding).
While we all march to the same drummer (our sun), there are a few important variants in this march. First, we know that many of us try to influence the circadian clock by ingesting various stimulants. There is the mandatory morning coffee or tea. There might also be the midafternoon shot of a caffeinated drink. We vary in our reliance on these clock modifiers. Second, we know from studies of people spending time completely outside the influence of the sun (e.g. living for several days in a cave) that the circadian clock isn’t quite geared to 24 hours. It is a bit longer if the sun isn’t around to dictate the daily rhythm. 
Third, some of us live with cycles that favor high levels of wakefulness during the early hours of the day—we are “morning birds.” Other folks tend to find the highest levels of wakefulness during the afternoon or evening—they are “night owls.” Furthermore, as we grow older there is a tendency for us to become morning birds. The typical teenager (as many of us parents painfully know) tend to be night owls. Their circadian rhythm does not remotely fit with the requirement that they get up early for school. The school schedule was clearly not set up to maximize the teenager’s performance – it was set up for the convenience of parents who must get on with their workday.
What does all of this have to do with pathways to sleep? The primary lesson to be taken from our knowledge about circadian variability is that there is no one pathway that works best for everyone. We have identified multiple pathways in this project because we vary in our cycles and in our proclivity to remain awake and active at various times of the day. In this project, we will be introducing many different strategies—including the value for some people of taking a nap during the day, as well as strategies related to living with (and wanting to sleep with) someone who has a different circadian clock from the one that is guiding our own life (can there ever be love among night owls and morning birds – stay tuned . . . )
How Does Sleep Get Generated?
Having briefly described the way in which sleep and wakefulness dance with one another, let’s turn to the tune that determines the nature of this dance. In essence, there are three key ingredients that determine when we fall asleep and how long we remain asleep. The first of these three mechanism was just identified: the circadian clock. We fall asleep when our clock chimes a certain hour. For most of us, this hour is somewhere between 8pm (we older folks) and midnight (the younger folks). Two other ingredients that are chemical in nature also determine the tune. These two ingredients are melatonin and adenosine. 
Most of us have heard of the first ingredient and might even take a pill every night that is a synthetic of this chemical. While there is some controversy regarding the effectiveness of a melatonin pill, there is no doubt that the melatonin we naturally product in our body is critical to moving from the state of wakefulness to the state of sleep. What occurs each evening is a gradual accumulation of melatonin in our brain and a gradual drop in melatonin levels as we near the end of our sleep in the morning. Unfortunately, many of us become less proficient in producing melatonin as we add more years to our life – hence the challenge of falling asleep and remaining asleep for many of us old folks.
We now know that melatonin is not sufficient to create high quality sleep. The band can’t play the sleepy-time tune with only the chemical instrumentation of melatonin. We turn again to the insights offered by Matthew Walker (2017, p. 23): 
. . . melatonin helps regulate the timing of when sleep occurs by systematically signaling darkness throughout the organism. But melatonin has little influence on the generation of sleep itself. . . .  Melatonin corrals [the]sleep-generating regions of the brain to the starting line of bedtime.  . . .
The circadian clock itself is an important companion with Melatonin. Still there is the need for additional assistance. This is where the much more mysterious chemical called adenosine comes into the picture. Walker (2017, p. 27) offers us a useful description of the role played by this chemical:
. . .  a chemical called adenosine is building up in your brain [as you become sleepy]. It will continue to increase in concentration with every waking minute that elapses. The longer you are awake, the more adenosine will accumulate. Think of adenosine as a chemical barometer that continuously registers the amount of elapsed time since you woke up this morning.
If we can reintroduce our own metaphor, adenosine is a clock that signals how many hours (or days) since the band last played. The crowd begins to line up at the door waiting to enter and hear the band. Or the crowd, now inside, grows restless waiting for the band to start or come off its break. Biologically, this is known as an increase in sleep pressure. We all know what this sleep pressure feels like—it is that increasing demand of our body and brain to fall asleep. Many of the pathways to sleep we will be identifying in this project help to either stimulate this pressure or respond to the pressure once it builds up.
There we have it: the circadian clock and melatonin provide us with the band and the tune, while the chemical adenosine is building up and demanding that the sleepy time tune be played. Officially, the circadian clock and the melatonin produce what is known as Process-C, while adenosine produces something called Process-S. When the two processes meet, we get sleep; but as the night goes on the circadian clock will produce variations in level of sleep (the sleep stages I identified earlier) while adenosine is gradually expended. By the end of the night and the first burst of sunshine, there is very little sleep pressure, and we are ready to gain consciousness once again (or at least that is what is supposed to happen if we get high quality, non-fragmented and interrupted sleep). 
Conclusions
Hopefully, this is enough information about sleep for us to get started on identification of pathways to sleep. As you have already seen, there is a wonderful book about sleep that provides detailed, up-to-date information about sleep. This book is Matthew Walker’s Why We Sleep.  We would also recommend the Teaching Company lecture course called Secrets of Sleep Science presented by H. Craig Heller. We have made use of this lecture series, as well as the Walker book, in preparing this brief introduction.  There is much more to come—an anticipated set of 20 plus essays and sleep coaching tips, along with the frequently updated Pathways to Sleep Matrix. 
Once again, here is information regarding how you can participate in this study and receive the Pathways to Sleep Matrix. Just click on (or paste) the following link and you are on your way:
https://www.surveymonkey.com/r/3BWMNFF
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