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Any map or language, to be of


maximum usefulness, should, in


structure, be similar to the


structure of the empirical world.





Alfred Korzybski, Science and Sanity, 1933




1 Introduction


1.1 How it all started


At the end of 2013, I was, once again, searching the internet for new information about “stress”.


I had never heard about the Polyvagal Theory back then, which brought my understanding to a new level once I learned about it. My search brought me to the DVD “Neurophysiologie der Selbstregulation” (only available in German) by Stephen W. Porges, which I ordered right away. It contained a seminar-recording of Porges from 2011 in Zurich, Switzerland. (Porges, 2011)


As soon as I had seen this tape, I was sure to have stumbled upon something significant. I bought all books and films available in German and English about this topic and set to work.


Soon I realized that this journey would be a lot longer than I had assumed at first. Porges’ theory is simply no use for any reader who is not equipped with the necessary background knowledge of neurology or medicine. The content is somewhat exciting but not usable for practical application.


This fact made me sad because if you understand what Porges writes about, it helps you to understand yourself and your psychology in a much better way. Not limited to theory alone, it explains how and why we relate to our environment in the specific way we do.


The better I got to understand Porges’ theory and what it meant for psychology, the more I could feel the hope contained in his work, and it was this hope that set me on my path to engage myself deeply into this beautiful topic.


1.2 Hope


So let us see what kind of hope it is I think this theory contains.


It is the hope that we will learn to understand our nervous system and, in connection with that, the term “stress” in a much better, natural way.


This knowledge will allow therapeutic and social interventions adapted to our neurological pathways and the brain’s functions instead of working against those systems.


In trauma therapy, this kind of work will allow a much faster rehabilitation process for the affected people than previously possible.


All experiences in our lives are based on the autonomic nervous system with its corresponding brain structures. If we would get to know under which circumstances this system reacts and in what ways, we would be able to open vast possibilities to regulate and influence ourselves and others.


The Polyvagal Theory helps explain how we perceive our world. We react in certain ways because of the neurological cycles we have developed throughout our evolution on this planet. This helps us explain how we interact with our surroundings and how our bodies respond to outer and inner events in our lives.


1.3 Cause and help for misery


Our misery and distress root neither in our spirit nor in our psychology or thinking. It is not a problem of wrong “programming” or even of our emotions. In its origin, this misery is caused by a dysregulated nervous system. We usually think that our problems are caused by wrong ideas or concepts of life acquired earlier in our lives.


As soon as we feel overly agitated or, on the other hand, paralyzed or frustrated, we relate to these states as being caused by a “psychological” problem.


The problem is seen as a “mental” one, whereas “physical” issues are on the other end of the spectrum and have seemingly nothing to do with the first.


We may experience problems as “mental”. Still, now Stephen Porges can show through his Polyvagal Theory that what we feel being a mental process has its roots in a physical condition. There is no disease, solely psychological or mental, and there is always is an autonomic nervous system reacting to specific input from our environment or our most inner world.


I mean thoughts, internal dialogues, memories, and physical perceptions with inputs from this inner world. At the same time, information from our environment is all experiences we get through our body and senses from the here and now outside of our skin.


If our nervous system is dysregulated and reacts habitually in a specific incorrect way, the problems we experience in the following are then the dysregulation results.


With the Polyvagal Theory, we will learn what we need and what we can do to help this dysregulated nervous system find back into its homoeostatic state.




2 Overview


2.1 Stress management


The term “stress” is used a lot these days and sadly plays a significant role in our everyday life. Most people in our society would probably claim to be “stressed”.


The idea of “stress management” is prevalent now, but what does it mean?


“Stress management” is a generic term for any coping strategy that helps to diminish or altogether remove physical or psychological stress. (Wikipedia, 2019)


Seminars, books, videos, audios, and many more items are out there to reduce stress. The markets are booming. And yet, despite the effort to get rid of our stress symptoms, stress seems to be on the rise.


The more we try to reduce stress, the more it seems to be on the rise. It is like being in quicksand: the more we struggle to get out of it, the deeper we are sinking in.


Maybe it is time to take a step back and look at the map we are so hard trying to find our way on.


Does this map show us the correct area we are trying to find the path in, meaning, does it contain our starting point and our mountain top? Does it lead into the wilderness, or does it show the way we want?


The current stress management model, which forms the basis of most of the seminars, books, and so on, relies on the wrong map to believe the Polyvagal Theory. It only contains one side of the medal, and as a result, we actually push our nervous system, and in combination with it, our stress level up while trying very hard to minimize it.


The solution we are aiming at nowadays is not compatible with the Polyvagal Theory.


The harder we try to “relax” to rid ourselves from the feeling of being stressed, the more we get stressed. What our nervous system needs is the feeling of being safe.


The model to reduce stress by actively engaging in relaxation is based upon Walter P. Cannon and Hans Seyle, who both saw a duality in stress and relaxation.


2.2 Famous figures of stress research


In the Anglo-American common language, the word “stress” was already used during the 17th century; back then; it translated as: affliction, trepidation, mishap, or misery.


Later the meaning of the word changed, implying furthermore:


… compulsion, pressure, tension, or hardship. (Cooper, 1987)


When the field of stress research opened up, the scientists working with it were led by those ideas.


2.2.1 Walter P. Cannon


Physiologist Walter P. Cannon (1871-1945), professor at Harvard University, is considered the founder of American Physiology. Cannon discovered that an organism reacts physically to dangers directed at it from its environment.


He then described the physical changes occurring in an organism in reaction to “stress”. He concluded that an organism tries to fight or escape while being provided with the necessary energy by the body when in danger. Cannon named the physical reaction of an organism exposed to stress the “fight-or-flight-response”.


His core assumption was that the organism only had one way of reacting to a stressor, namely by increasing the sympathetic nervous system’s activation, which means a faster heartbeat, elevated blood pressure, and direct blood flow towards the big muscles of the body.


He assumed that the physical reaction of an organism to danger was one single response only. Cannon claimed that either fight or flight was possible and that the autonomic nervous system’s response was produced by only one branch (sympathetic nervous system).


The stress reaction can vary in duration depending on its stressor: it can be concise (acute stress) or ongoing (chronic stress).


The other branch of the autonomic nervous system (from now on referred to as ANS), the parasympathetic one, seemed not to be part of any stress response as Cannon understood.


The parasympathetic part of the ANS, said Cannon, calms the organism down right after a stressful event, restoring a homoeostatic state and helping the body relax, regenerate, and detoxify.


Like on a seesaw or scale, relaxation and stress continuously alternate with each other.


Cannon viewed the two branches as equals, which means that either the first or the second one is dominant, but never both at the same time.


The stress management theory we are following up until now is based on this assumption. To regulate our system’s imbalance, we have to add on the one side (relaxation) or subtract on the other (stress) until the balance is restored.


Therefore, anyone who wants to feel more relaxed needs to reduce stress or increase their time relaxing.
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Figure 1: Compensation on a scale. To gain back a balanced system, one has to re-strengthen the weakened side. Presuming the opposite of stress is relaxation; we either have to add to rest and tension release or minimize stress and stressors to reach the homoeostatic state and balance we prefer.





The reasons why relaxation is rather not the opposite of stress will be discussed later in this book.


A relaxed state is the result of a successfully compensated nervous system but not its cause.


We will never be able to reduce our stress level as long as we view the ANS as a two-part-system based upon Cooper’s model and see actively resting and relaxing as a means of coping with stress.


The right input, as we know it today, is one that induces a feeling of safety. The opposite of stress is not relaxation but a signal of safety.


This is why our stress levels are rising while we try harder and even harder to relax. Relaxation is the wrong input for our ANS. It is not able to “let go” as long as it does not feel safe. The feeling of being safe is to achieve first, and then we can relax.


As long as we try to skip the first step (feeling safe), we fight against our natural stress reaction. This does not decrease the stress reaction but instead increases it.


In Cannon’s model, “stress” also means that the body provides energy because both reactions, fighting and fleeing, need power. On the other hand, resting and relaxing are necessities to maintain and restore the energy necessary for facing new stressors in the future.


The stress model’s oversimplification implies that “stress” always means mobilizing a system, which needs a lot of energy. Immobilization, on the other hand, is associated with a state of relaxation only.


Thanks to Porges, we know now that this assumption is wrong, and there is indeed a stress reaction of immobilization, which means saving energy.


2.2.2 Hans Seyle


Hans Seyle (1907-1982) was born in Vienna, Austria, and started a significant career after studying to become a chemist and physician. He concentrated mainly on researching the physiological processes of organisms confronted with stress.


1934 he had to emigrate to Canada due to the Naziregime’s oppressing power and started lecturing at the McGill University. (Wikipedia, 2019)


Seyle developed a different stress model, saying that the organism answered in a three-stage-pattern towards a stressor. He named his model “the General Adaption Syndrome”; the three stages being “alarm reaction”, “resistance,” and “exhaustion”.


During the first stage, the body would answer in a fight or flight mode in reaction to a stressor, activating the sympathetic branch of the ANS. At this stage, the organism reacts in a neurological way and with a changed hormonal status, releasing adrenaline and cortisol into the bloodstream. These two hormones make sure the body can obtain the necessary energy reserves (first stage of alarm reaction).


During the second stage, the parasympathetic part of the ANS would get activated, trying to calm the body down again, aiming at attaining the homoeostatic condition it had been in before the stressor occurred (second stage of resistance).


If the stressor continued to be present, the body would not be able to get back into a relaxed state. Chronic stress would occur, keeping the level of the two hormones named above elevated so the parasympathetic nervous system could not get the body back into normal organ functions. The second phase would therefore not come to a closure.


In the bloodstream, the cortisol level would stay up too, and the body would not be able to downregulate its stress reaction and stay on alert always, which would weaken the whole organism over time. This impairment that the body inflicted on itself by not stopping the stress reaction is the third phase of Seyle’s model: exhaustion.


This third phase brings forth stress-induced diseases, often in combination with self-medication through alcohol, drugs, or food (Seyle, 2017).


In short, Seyle also held the belief that only one branch of the ANS was responsible for reacting to a stressor (sympathetic), while the other branch (parasympathetic) was solely there for downregulating this reaction back to a normal state.


After all, Seyle viewed the stress reaction as a more complex reaction than Cannon did, also noticing exhaustion often occurred in combination with stress, which Cannon had ignored completely.


2.2.3 Peter Levine


Peter Levine was one of the first scientists to take a closer look at “trauma” concerning stress (Levine, 2018).


Based on his research, he concluded that humans must have the innate ability to overcome trauma.


He started as a postgraduate student in stress research at Berkley University in California in 1964. He studied the impact of accumulated stress on the nervous system of a variety of different organisms.


In monitoring animals, he found out that they have the innate ability to rapidly and completely free themselves of any impact a stressor (for example, a predator chasing them) had on their nervous system.
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Figure 2: Balanced and well-regulated nervous system. Tension and relaxation take balanced turns.





Humans tend to ponder over stressful past events (with their vast brains) for a long time while a zebra, for example, just shakes a bad experience off right after the event and starts grazing again.


Humans can consciously remember the event, and with each memory, the old feelings of fear reappear. Robert Sapolsky described this later on by saying that zebras do not suffer from gastric ulcers after living through a traumatic experience. (Sapolsky, 2004)


In 1969 a psychiatrist, a friend of Levine, asked for help with a patient’s treatment, here called Nancy. Nancy suffered from several different symptoms, but worst of all, she had severe panic attacks. The doctor sought Levine’s help, hoping that some relaxation exercises could help her ease or erase these attacks.


Levine started to train Nancy in different techniques for relaxation, and it seemed to help as she began to wind down, but just then, Levine noticed something happening that would change his career path sustainably. (Levine, 2018)


Following the relaxation techniques, the parasympathetic nervous system should have calmed the whole body down and brought it back into a healing state of homeostasis. On the other hand, the stress reaction caused by the panic attack should have subsided proportionally – but that did not happen.


One of the most precise indicators for the activity of the different branches of the ANS is the heartrate, going up or slowing down, depending on which component is active at the moment.


Levine monitored Nancy’s heart rate during his treatment and figured it acted not at all as he had anticipated.


The heart rate should have been steady and calm while Nancy was relaxed and increased while she was in a state of distress. But here, it somewhat varied between extreme conditions of hyperarousal (sympathetic activity) and a deathlike calmness (parasympathetic activity); in the latter, her pulse went down dramatically. Here is Levine’s description of the situation:


… her heart rate was running wild and alternating between a highly activated sympathetic state and an even more activated parasympathetic state… But instead of relaxing during the parasympathetic state, she fell into paralyzed horror. (Porges, 2018)


Levine observed Nancy’s state of paralyzed horror and the much too low heart rate, and out of an instinct, he called to her:


Run, Nancy, a tiger is chasing you! (Levine, 1998)


Nancy, sitting on her chair, moved her legs as if running.


Levine tried to get Nancy out of her paralyzed state by activating the sympathetic nervous system. It worked!


Nancy recovered during this session, and her panic attacks got significantly less. Levine did not fully understand what had happened back then but was impressed by this success in such a manner that he started his clinical career with patients.


Levine observed that stressed and traumatized patients were usually not sympathetic during their work but were relatively too calm, feeling paralyzed.


Levine found out that all patients who happened to become trapped in decreased heart rate and a “shut-down” state needed to be taken through sympathetic arousal to find their way back out of their paralysis. He also found a condition that seemed to be in the middle of the two extremes where humans function optimally, physically, and emotionally.


This middle state of arousal is the healthy one and can adaptively self-regulate. Adaptive self-regulation only is possible while being with a high vagus tone.
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Figure 3: The ability for adaptive self-regulation





The surprise


As we know, Levine measured Nancy’s heart rate while he treated her. When the heart is exposed to an increased sympathetical tone, it beats faster, and with that, the breathing changes as well; it becomes faster.


The correlation between heart rate and breathing is called “respiratory sinus arrhythmia” (RSA). The RSA is a secure indicator for the effect the vagus nerve has on the heart (discussed in more detail in chapter 5).


The kind of influence the vagus nerve has on regulating the heart rate, as well as the homeostatic state of an organism, is a critical part of Levine’s work.


The extent to which the vagus nerve can influence the heartbeat is called vagal tone. A high vagal tone is desirable and a sign of good health. A low vagal tone, meaning a decreased influence of the nerve on the heart rate regulation, is a sign of stress or trauma. A low vagal tone results in a chronic over-or under regulation, as is shown in figure 48.


As he admitted, Levine had too many difficulties with the precise measurements of the RSA on his patients to be able to make accurate predictions and describe the phenomenon in detail, so in the 70s, he contacted Stephen Porges for help and explained his problem. Porges had figured out a method to measure the RSA in a precise way.


At first, Porges challenged Levine’s conclusions (Porges, 2018) as his results were not consistent enough with what stress research predicted at that time. It seems, though, that their shared interest in the ANS working kept them in steady contact and exchange of ideas.


But one fine day, Porges discovered something that gave credit to all of Levine’s observations and initiated the way to the Polyvagal Theory.


In the 90s, Porges did his research in a hospital for premature babies and what he encountered there was what he later called the “vagal paradox”. This vagal paradox seemed to point in a similar direction as Levine’s observations with adults. There are stress reactions in which the body does not increase arousal but decreases it in a hazardous way.


But why?


2.2.4 Stephen W. Porges


The vagal paradox


Stephen W. Porges started his career by researching heart rate variability (HRV). He was the first scientist to quantify the HRV, meaning he was able to do accurate calculations. He could provide evidence of the HRV as a precise indicator of the influence the vagus nerve had on the heart rate. (Porges, 2015)


As I mentioned before, Porges was working on the premature baby unit in the 80s and 90s. (Porges, 2016)and his research there was to find an indicator that could predict the survival of premature babies.


They had found that the heart rhythm of premature babies could indicate whether they survived or not. What astonished and worried the doctors back then was when the babies’ heartbeats suddenly slowed down too much. This is called bradycardia.


Bradycardia means that the heart beats at such a low rate that the brain will not get sufficient oxygen to function any longer. In connection to this specific heart rate pattern, there is another pattern that slows down the breathing rate so that at some time, the baby would stop breathing.


At that time, Porges was already able to measure the vagal tone technically and do accurate calculations with the results. (Porges, 2017) He became interested in the question of whether the vagal tone could influence the prediction of premature babies’ survival.


His findings were that the higher the vagal tone, the higher the babies’ survival rate, so he concluded that the vagus nerve must be the life-protecting nerve. (Porges, 2016)


Porges published a paper for the magazine “Pediatrics” in 1992 about his discoveries.


After his publication, Porges received a letter from a neonatologist, which said:


I honestly enjoyed your article, but there is some part I do not understand. During my medical training, I learned that the vagus nerve could kill. This does not match your discoveries, and the only explanation I can figure out is: maybe it is too much of the “positive”?


(Porges, 2016)


The doctor wrote about the effect the vagus nerve has on the heart, meaning that it can slow the heartbeat down so much that it stops beating altogether.


The same is true for breathing, in which the vagus nerve can slow down until one stops breathing.


The findings of Porges and the perception of conventional medicine were diametrically opposed.


Based on his research results, Porges could not accept that the protecting nerve could also be responsible for bradycardia.


Moreover, bradycardia was very similar to Levine telling Porges about his observations with traumatized adult patients.


The vagal paradox existed since Porges had received this letter: the vagus nerve could protect, and it could kill. With the anatomical knowledge and physiological theories medicine had available at that time, this contradiction could not be solved.


The puzzle got solved as soon as Porges found out that he and the doctor had talked about two very different mechanisms.


There is not one vagus nerve, but it consists of two branches:


Two neuronal pathways stem from one nerve. Those pathways originate at two different parts of the brain.


(Porges, 2020)


The branches of the vagus nerve stem from two different parts of the brainstem. One of them is evolutionary older, and the other developed more recently. The older part is the one that can kill a premature baby under certain circumstances. The other, the younger one, helps the baby survive.


The autonomic nervous system of premature babies is not fully developed. So when they experience stress (almost anything means stress to them), their whole system gets dysregulated, which can lead to an extremely low heart rate (bradycardia) and a full stop of their automated breathing mechanism (apnea), causing them to die.


A dysregulated nervous system means that the ventral part of the vagus nerve (the one Porges had measured) has too little influence on the system while the dorsal part (the specialist wrote about it) has too much. An evolutionary, ancient part of the vagus nerve takes over and causes in the not yet fully developed baby heart an ever decreasing heart rate.


It is the same branch that causes premature babies to die and drives adults into paralyzed states of horror, as Levine had seen with his patient Nancy. The evolutionary older branch takes over the regulation of the heartbeat, but luckily not entirely.


Grownups usually have a customarily developed heart and a fully developed nervous system, meaning their heart usually does not stop with the activation of this part of the vagus nerve; the reaction is more subtle.


There is a little anecdote that I will tell now because it is distinctive for the Polyvagal Theory: Porges repeatedly told in his seminars, lectures, and online-courses that he kept this letter from the doctor in his wallet between 1992 and 1994 until the vagal paradox was solved. He never mentioned where he had his wallet, but most of the right-handed male population keeps their wallet in the left inside pocket of their jacket, which means: directly above their heart.
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