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					How the Body and 

					Brain Communicate   

				

			

			

			Our bodies and brains really are not separate things, even though they are typically treated thusly. We tend to think of the body as the meat sack the brain is in charge of hauling around, when in fact they are as dynamic and interrelliant a duo as Grace and Frankie. 

			One of the major pathways of brain-body communication is the tenth cranial nerve, otherwise known as the vagus nerve, (historically referred to in Traditional Chinese Medicine as the du channel) which serves as the foundation of polyvagal theory. All methods of body-brain intercommunication appear to organize through this channel. 

			The vagus nerve is the part of us that most of this book rests on. It’s the nerve that physically creates the mind-body connection, linking your brain and your gut and the rest of you. It’s the body’s communication system. It’s how information, inflammation, and relaxation spread. And because our whole body is involved in our emotional health, understanding the vagus nerve helps us understand both our physical health and our emotions, and how they are connected. In the next part of the book, we’ll look at trauma, inflammation, stress, and toxicity and how the vagus nerve mediates them all.

			The vagus nerve’s information flow is designed to help us stay alive and stay safe. But like every other safety process, it is designed to err on the side of caution by embedding memories of past threats and overcorrecting juuuuuuust in case something might be dangerous. Hence, the prevalence of trauma-informed responses and fuckery galore.

			In this chapter, we’re going to take some extremely fancy science and boil it down into something a normal-but-nerdy-enough-to-be-reading-this human can understand. If you can understand these ideas, then you’ll have the key to understand so much about how our bodies and brains work, how they get fucked up, and how they can heal. 

			

		

Is the Vagus Nerve a New Idea? 

			First, a little bit of history. Because vagus theory is seen as cutting edge in the scientific community right now, but it goes back thousands of years. 

			We’ve known forever that there is a governing mechanism that delivers information throughout the body to include the brain. The oldest records we have of a singular, governing bodily system are from the Mawangdui (206 BC – 9 AD) and Zhangjiashan (196–186 BC) tombs of the Han-era Changsha Kingdom. These texts describe 11 pathways that carry the same names as the acupuncture meridians described in later works. The idea that these meridians are pathways through the body in which our vital energy (Qi) circulates. They are still widely used today in Traditional Chinese Medicine to treat a wide array of ailments, physical and mental.

			The idea of a singular, governing system within the body wasn’t missing from Western culture, either. In 1543, Flemish anatomist and physician Andreas Vesalius, the “father of modern physiology,” wrote and illustrated a seven-book series called On the Fabric of the Human Body that included amazingly detailed drawings of the nervous system showing a mind-body connection similar to what Chinese physicians had long been aware of.

			Back in 1872, Darwin wrote specifically about the expression of emotions, noting the bi-directional neural relationship between the brain and the heart. But the founders of modern psychology and mental health treatment must not have read this, or done the thing scientists have been doing since the beginning of sciencing—ignoring anything that didn’t fit their paradigm. 

			The work that did fit this new, modern research paradigm? The work of British physiologist John Newport Langley, who wrote the “definitive” guide to human physiology in 1921 (still in the middle of the emerging field of psychology) which shifted the whole focus of physiology away from the idea that our brains and bodies are in constant communication back and forth with each other. Modern medicine was the future, therefore studying how X pill affects Y organ became the standard practice.

			It wasn’t until the 1990s that a research scientist named Stephen Porges started studying the autonomic regulation of preterm infants, which led to a serious reexamining of how our bodies affect our brains and vice versa throughout our lifespan through the central organizational structure of the brain-body connection. 

			

		

How Does the Vagal System Work?

			The vagus nerve is the information highway between the emotional-cognitive centers of the brain and the body, including our intestinal functions. 

			Right off the bat, one of the most important things to know about the vagus nerve is that it swings both ways (heh): It carries information and activates response both from the brain to the body and from the body to the brain. We like to think of the brain as being in charge, but we have four times more messages going up to the brain rather than down from the brain—80% of are body-to-brain (afferent messaging), and only 20% is brain to body (efferent messaging). 

			Junior high science flashback: Nerves are cells that have special communication functions. Like telephone lines that run all over your body, they communicate throughout the body as bioelectrical signals. Like, what happens if you touch a hot thing? The nerves in your hand send a message of “FUCKING OW!” to your brain, which then sends a message back saying: “WELL PUT IT THE FUCK DOWN THEN! THAT’S THE LITERAL MEANING OF DROP IT LIKE ITS HOT!!!” 

			Nerves exist throughout our body and serve to transmit electrical impulses for intra-body communication. Our sensory and motor functions in the body are specifically tasked to 12 cranial nerves. Some of these cranial nerves are super specific. Like the olfactory nerve, unsurprisingly transmits information about what we smell to our brain. But number 10 of 12, the vagus nerve, is the longest, weirdest, and most complex of the twelve pairs of cranial nerves. The name itself (vagus) comes from the Latin word for “wandering” because this nerve wanders all around the damn body, sending information to organs and tissues. It wouldn’t be irrational to say that this particular nerve is an information superhighway.
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					This? The Fancy Fucking Diagram of the Vagus Nerve. So You Can See How the Brain Communicates with Every Major Organ in Your Body. No Pressure to Remain Calm Then, Right?

				

			

			

			Nerve cells don’t just bop around aimlessly like your useless ex. They are organized into systems. Nervous systems are the networks of the nerve cells and fibers that transmit messages. These systems make the messages transmit more efficiently. So that you will, indeed, drop it like it’s hot when need be. 

			Now while the vagus nerve is the messanger for an entire nervous system, it is only one of several nervous systems that create the entire human nervous system. So, the human nervous system can be broken up into the central nervous system (brain and spine) and the peripheral nervous system which connects the brain and spine to the rest of the body. The peripheral nervous system can be split again into two parts: 

			-	The somatic nervous system, which we have voluntary control over

			-	The autonomic nervous system which is the part that we do not have voluntary control over, which regulates all of our organs and endeavours to maintain bodily homeostasis
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			Bodies. So complex and so dumb at the same time. Am I right?

			

			The autonomic system is the one we are focusing on in this book. All autonomic means is self-governing. These nerves work involuntarily and are not under conscious control. So you are not allowed at any time to decide whether or not you are going to drop the hot thing. That’s the kind of shit that will get you killed. Your body is not interested in negotiation, shit’s just getting dropped. You’re starting to feel me on why this is important info, yeah?

			The autonomic nervous system has three components: the sympathetic, parasympathetic, and enteric nervous systems. And the vagus nerve is their communication pathway. It’s important to understand how they work in relation to each other. 

			The sympathetic nervous system governs our fight-flight-freeze instinct, which is critical to our survival. It is activated in the face of a threat or perceived threat, whether it be to our actual, physical safety, the individuals we love and care for, our possessions, or our needs, wants, desires, well-being, and belief systems. Essentially, anything that challenges the core of who and what we are and who or what belongs to us invokes a protective response. It has nothing to do with how mentally or physically strong we are or how much we love the person or people that we are with. That ability to be engaged and connected goes offline.

			If we perceive aggression as a means of escape, we will fight. If our instincts tell us we can’t fight effectively but we can escape, we will flee. If neither of these responses are likely going to be effective, we will freeze.

			All of these strategies, even fighting, are purely defensive ones. The intent is not to win against or overwhelm the threat, but to survive. The body’s job is to size up the situation and figure out the best means of staying alive. It chooses a strategy based on the information it is receiving and past understanding of the threat. We may move back and forth between strategies as we take in information and gauge our effectiveness at managing the perceived imminent threat. All three responses are part of our defensive, survival instincts.

			I’m focusing so much on the freeze response (official science-y term: dorsal-vagal response) because it’s talked about the least. And it’s the one that most human beings are embarrassed about, although it makes just as much sense as a protective strategy as fight and flight do. It’s also the most physically dangerous: the freeze response can actually kill you if it goes on too intensely, too long. 

			So why does the body do something so dangerous? Peter Levine (until Porges, he was one of the few theorists to talk about the body’s survival mechanism and trauma) states that there are four potential evolutionary survival benefits to the freeze response:

			•	Most predatory animals won’t eat an animal they believe is already dead unless they are really hungry. Most animals have encoded information that meat that is already dead may be spoiled and therefore is a risk to eat.

			•	It is more difficult for predators to detect prey that is not moving. Immobilization shuts down all movement responses. Even if we are trying to be still and quiet it is difficult to do so unless we have become biochemically immobilized.

			•	When one animal collapses in a group, this distracts the predator from the rest of the group, allowing their escape.

			•	The freeze response releases a numbing agent in the body that makes the pain of attack more bearable.

			Now obviously, it makes sense that the sympathetic nervous system should not be in charge all the time. It would make us fall apart at the seams pretty quickly (and this is why people who don’t have conscious ways to cope with chronic stress do fall apart at the seams pretty quickly).

			Our second nervous system, the parasympathetic nervous system, is the one associated with social relationships and bonding. We’re pack animals. We need to connect to other human beings for long-term survival, not just for mating season, and be able to navigate the world without feeling batshit crazy and threatened by our surroundings all the time. Being relaxed and alert is how we best engage with the world around us. This means that when the parasympathetic system is in charge, we are able to connect and communicate and form social relationships because we feel safe to do so.

			The foundation of Porges’ research on the vagal system is the finding that our nervous systems work in ranked order (a hierarchy). Safety and connection and relationships—the functions governed by the autonomic nervous systems— rank highest on the hierarchy. But because these processes are managed outside of conscious thought, our ability to remain calm and engaged and relational is the first thing we lose when our bodies perceive threat. In order to be our best selves, to live and work in cooperation and build relationships, our bodies have to perceive us as being safe.

			But when something challenges our sense of safety at a bodily level, the parasympathetic system goes offline. This works because the sympathetic nervous system is myelinated, while the parasympathetic nervous system is not. I know, I know with the science textbook words, but this is actually an important point. Myelination provides insulation, which speeds up the sending of the messages. So the nervous system that is in charge of our stress response works faster than the one that is in charge of our chill response.

			Both systems operate involuntarily. And the sympathetic nervous system has to be turned off for the parasympathetic nervous system to work, meaning it has to determine that there is no stress or threat and that you are allowed to go about your day. But even when it’s not running the show, the sympathetic nervous system is still humming in the background, watching for danger. And it works faster than the chill system, so it will shut shit down on a moment’s notice.

			Any of us with unresolved trauma histories are far more likely to have our parasympathetic systems go offline, putting us into survival mode. We’ll get more into this in the trauma chapter coming up next.

			The stomach is called the second brain for a reason. The third part of the autonomic nervous system is the enteric nervous system, which resides in the gastrointestinal tract and is the largest of the three autonomic nervous systems and has its own unique microcircuits. It receives feedback from the other two systems but is also able to operate independently of them. There are people out there with severed vagus nerves and their enteric nervous systems work just fine. This is some zombie science shit.

			Because many neurotransmitters, signalling pathways, and anatomical properties are common to the enteric nervous system and the central nervous system, it’s safe to say that the vagus nerve is actually messaging our “gut feelings” to the brain. 

			And those gut feelings are loud. Our internal bodily state is communicating continuously with the brain far more than the brain is communicating back with the body (4 to 1, remember?). The brain is dependent on the physiology of the body to manage our breathing, our heart rate, whether or not we are hungry or full, and the nervous system activity related to our emotional states. This isn’t something we think about (pun intended), which is why Dr. Candace Pert, the neuroscientist who first became known as the person who discovered the opiate receptor in the brain as a freakin’ undergrad, stated that the entirety of the human body operates as the unconscious mind.

			If the vagal system is the body’s information superhighway, how exactly does that relate to stuff like being scared, activated, or experiencing a trauma trigger? We know that memories of past events are stored in the amygdala, but how exactly is that memory file being pulled up? Is it just within the brain or is it also in the body? 

			Dr. Pert’s research described and explained how human moods, feelings and emotions are mediated and experienced through peptides. Peptides are made up of amino-acids (the organic compounds that combine to form proteins in the body) but can be best thought of as information substances because their common function in any form is to distribute information throughout the body.

			Yes, there is a high concentration of peptide receptors in the amygdala. But there are also high concentrations of them at the back of the spinal cord (vagus!) and any place in the body where information about the five senses enter the body (vagus vagus vagus!). Peptides are what activate the vagal system in order to send and receive messaging. Our body-mind is using peptide cues to choose or discard both emotions and behaviors. And the vagal system is the mechanism for how the information travels.

			This is how, as Dr. Pert put it, traumatic emotional events put down deep roots in the body, not just as episodic-autobiographical memories. She noted that “while we may not remember something consciously, the psychosomatic network in the body does.” 

			And that, smart cookie, is exactly why we’re talking about this in so much scientific depth. Your feelings are real. It’s not a made-up discomfort, it’s biochemical and bioelectrical messaging happening between your body and mind on a constant basis. And the system is wired to err on the side of caution to keep you safe. So if you have been through some deep shit, your whole body becomes wired with a hair-trigger invader detection system. That doesn’t mean healing is impossible. It’s completely fucking possible and I see people do it every day, which is why I love my job so much. But we have to understand what healing entails for the entirety of the body, how to change our relationship with past events in our lives, and how to move forward as healing survivors. 

			

		

Recognizing Your Personal Vagal Responses

			Ok, so there was a lot of blahblahblah about scienceblahscience. We’re about to get into a whole lot of the ways your vagal system can get fucked up, but before we do that let’s start putting this knowledge into practice so you can recognize what’s going on in your own body. 

			You’re going to see the lolwut-inducing term vagal tone quite often throughout this book. So just to let you know now, that really just refers to the activity of the vagus nerve. It’s ability to communicate quickly and effectively. The better it’s ability to communicate, the healthier we are both physically and mentally. The word tone comes from how the effectiveness of vagal communication is measured in terms of heart rate variability, which is interesting (to me) and super-techy and not important to this discussion (for everyone else).
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			Our body’s vagal response has an array of “options.” Visualize a series of light switches, with “safe” in the middle and “too low” on one end and “too high” on the other, and a couple of switches in between for when you’re moving down or up.

			Remember how I said fight, flight, and freeze all of these responses are survival instincts, and your body is going to read the room and choose the physiological response that makes the most sense? Porges’s work visualizes the response options as existing on a ladder, which presumes that we enter and exit certain states in a certain order. I’ve found this personally confusing and instead use the visualization as a series of flip-switch options rather than a spectrum. 

			Depending on the level of threat detected and previous experiences, the body will flip one switch rather than another which is why you can go from fight/flight to complete collapse so quickly. The body has to make snap decisions. I have worked with people who only freeze up, others who only fight, and people who run the gamut. Remember how I mentioned earlier it’s about what the body recognizes is its best bet for survival or pain management?

			On the “too low” end of the spectrum, you have the freeze/collapse response switch, scientifically known as the Dorsal Vagal response. On either end is the sympathetic nervous system switch. On the “too high” end, you’ve got your fight and flight responses, or as we call it “SNS Engaged”. In the safe center, you have your window of tolerance switch, where your vagus nerve sees no threat and your parasympathetic nervous system is engaged. That’s your baby bear just right switch. Like any spectrum, there are shades in between—you can be activated down into dorsal vagal or moving up into SNS and notice that and bring yourself back into your window of tolerance if you need to. That’s what we’ll be working on here. 

			Our goal is to stay within our window of tolerance, and learn to expand our window of tolerance as much as possible. In a perfect world, we would become activated enough to deal with potentially threatening situations, but we wouldn’t become SNS Engaged or Dorsal Vagal unless we were under a real attack, right? But a trauma response trains our bodies to presume attack based on the traumas we experienced. So it may not be real in an external world sense, but is very real to our internal world.

			

			Window of Tolerance 

			In our our window of tolerance state (ventral vagal), our muscles are relaxed, our breathing is easy, our heart rate is resting, our blood pressure is normal, our skin is our “normal” rosy hue (which is obvs different for everyone, but there is blood flow to the skin enough to give us some color), our pupils are normal sized, our eyelids are relaxed, and our digestion is functioning. Our eyes and mouth are moist and our skin is dry. We can differentiate individual sounds from background noise (the muscles of our middle ear have tone). Emotionally we are calm. We can feel love and pleasure. More complex emotions are bearable (e.g, we can be sad or frustrated but process through the experience with a sense of it being manageable). Our prefrontal cortex (thinking brain) is engaged. We are able to connect with self and others, and feel integrated within our own bodies. Our parasympathetic nervous system is in charge and it’s doing a great job.

			Think about:

			•	What signs tell you that you are in your window of tolerance?

			•	What activities, coping skills, and behaviors help you remain in your window of tolerance? Which can you do for yourself? Which do you need support from others to do? Who are your go-to support people?

			

			Fight / Flight 

			As we start getting into the the danger zone heading toward fight or flight (with our sympathetic nervous system activated), our muscles become more tense, our breathing gets faster and comes more from our upper chest (hyperventilation), our heart rate and blood pressure go up, our skin gets paler (under whatever level of melenation we have) because blood is rushing to our muscles away from the skin, our pupils become dilated, our eyelids get tense, and our digestion halts (this is why the dorsal vagal is called fight/flight and ventral vagal is referred to as rest/digest). Our eyes and mouth start to become dry while our skin starts to get sweaty (though it may be a cold sweat). Sounds become overwhelming, and it becomes harder to pick out individual voices (we lose tone in the muscles in our middle ear to make it easier to pick out low frequency predator sounds). Emotionally, we start to feel angry or fearful and our ability to connect with others becomes increasingly limited and eventually not likely. Concomitantly, our thinking brain goes increasingly offline and we find it more and more difficult to connect to our own bodies.

			Think about:

			•	What signs tell you that you are in fight or flight mode?

			•	What helps you move out of this response and back into your window of tolerance? Which can you do for yourself? Which do you need support from others to do? Who are your go-to support people?

			

			Freeze / Collapse

			As we move into the shutdown state of freeze mode (dorsal vagal activated), our muscles become rigid instead of tense, and we will move from hyperventilation (getting too much oxygen) into hypoventilation. Our breathing and heart rate can bottom out to very slow (bradycardiac). Our blood pressure will also get very high and then bottom out. Our skin will often become even paler, our pupils get very small, our eyelids will start to move from very tense to either completely closed or stuck open. Our eyes and mouth will get very dry and our skin may go from extremes of hot to cold, though will eventually become very cold if we continue in this state. All auditory stimuli can become loud and overwhelming and you may shut all sound out completely because of it. Emotionally, we may feel terror or complete dissociation. Our thinking brain moves into being inaccessible, and connection with others and our own bodies moves to being impossible. 

			NOTE: Once you are in hypofreeze (bradycardia) this is now a medical emergency, and emergency medical care is required. You’ve probably heard about seeking medical attention if someone is “in shock” and that’s exactly what’s going on here.

			Think about:

			•	What signs tell you that you are in freeze mode?

			•	What helps you move out of this response and back into your window of tolerance? Which can you do for yourself? Which do you need support from others to do? Who are your go-to support people?

			In the second half of this book, we’ll have a ton of exercises aimed at recognizing that your body is reaching for a particular switch, when it’s been flipped and how to work with that state, and how to expand our personal windows of tolerance. But first, let’s go into some of the reasons our vagal system regularly goes wonky to begin with. 

			

		


				
					How Do Bodies Get Fucked Up and What Does Mental Health Have to Do With It?

				

			

			

			I think everyone feels that their body is enemy territory. We feel a sense of frustration and even failure at our inability to “be healthy,” by whatever health standard has been established in that regard. And while there is a lot of information out there on how to “be healthy” so much of it is contradictory and extreme and unhelpful. And it rarely takes into account how much our bodies are taking in that is really out of our control. 

			The reason I carry such a big purse all the time is that I have a multitude of soapboxes I insist on dragging along with me. One of the biggest of the boxes involves all the systemic ways humans struggle with physical and mental health issues that have little or anything to do with their personal choices. 

			Yes, I know. Mainstream media will insist otherwise. As will a lot of medical and health practitioners. Or programs trying to sell you a new smoothie as a quick fix. When reality is so fucking complicated that everything I am about to cover is only the tip of the iceberg.

			But first things first. I want you to take a couple of pieces of scrap paper and write “because fat” one one and “because lazy” on another. Now crumple them up and throw them away. Or stomp them. Or set them on fire (but safely, of course).

			Because bullshit.

			While dietary changes and movement can help us combat the systemic problems I’m about to throw down about, oversimplification and victim blaming have no place here. I am so over that bullshit and I hope you’re with me. 

			Now, we all know our food system is crap. And the crappier it is, the more it is subsidized. The Standard American Diet is SAD for a reason. And if you are poor? You are so truly, deeply fucked within the current system, I don’t have a purse or a soapbox big enough to even begin to get started. But this is stuff we all know, and I want to go even deeper than “genetically modified soybeans, amiright?” because it’s bigger than all that and the solution-generating depends on understanding it.

			But before we start getting granular with doable solutions, let’s get into the physical mechanisms that are causing body fuckery to begin with. The biggest culprits? Trauma (surprise!), inflammation, environmental toxicity, and our relationship with stress. 

			

		

Trauma

			Short answer: It’s trauma. It’s always the fucking trauma. Trauma is something I write about a lot—it’s the whole point of these books.

			When we talk about our five senses, we talk about how we use them to organize information from the outside world, but rarely do we use them to register what is going on inside of us. In reality, we are receiving internal sensory information on a constant basis but are rarely connected to that experience simply because that’s how bodies are supposed to act. All of it. Walking, talking, breathing, avoiding a crack in the concrete that we could trip over, recognizing that the milk is spoiled as soon as we open the container and not drinking it. It would take too much of our physical and mental effort to do all of these things consciously and continuously. These behaviors have to be automatic for our survival. 

			But what if the correction process has become trauma informed? 

			Sometimes the wiring goes wonky. You know. Our body and mind are over-eager and over-protective and start sending haywire messages that are overanalyzing current experiences and anticipating dangerous and damaging future experiences based on our past experiences.

			That’s the very definition of a trauma response.

			Any living animal will respond to changes in light and shadow. From amoebas to Homo sapiens, we perceive threat and duck. The difference between us and amoebas is that we can (at least on a good day), become aware of our instincts and challenge the efficacy of our ducking patterns. This means being more aware of the interplay between our external and internal sense messages. And learning to tolerate our duck response without needing to always duck.

			We need this duck response to survive. But sometimes it gets stuck on. And when it sticks around for the long term, we call it PTSD, which is a fear response that gets switched on but never gets switched off.

			PTSD can come from one specific terrible event, which is what the psychological establishment defines it as, but it also can come from a ton of bad things adding up.

			Trauma and PTSD are widely recognized as a major factor in our mental health. But they are very much bodily reactions, which is why this book exists.

			Of course, trauma affects our health at all stages of life, but childhood trauma is more likely to change our epigenetic structure, according to a 2014 Yale University study. The world is unsafe from the get-go, and when things happen to us as kids—either one big event or a lot of bad things—our stress response gets set to high alert, which can persist through our adult life if left untreated.

			One term being thrown around on the regular now to account for the impact of childhood trauma on our bodies is “ACEs.” An ACE is an “adverse childhood event” which is a fancy way of saying childhood trauma. The Center for Disease Control and Kaiser Permanente conducted one of the largest research studies on the impact of ACEs on health and well-being over the lifespan, and developed a questionnaire which is widely used for determining how much childhood trauma might be a part of your life now. 

			The ACE questions are looking for information about your life prior to your 18th birthday, specifically regarding, abuse, neglect, and what are termed household challenges. Abuse questions ask about physical, emotional, and sexual abuse. Neglect questions focus on physical and emotional neglect. And the household challenges include having family members with a mental illness and/or substance dependence, having family members incarcerated, witnessing interpersonal violence, or witnessing separation and/or divorce.1

			Researchers have linked ACEs to the onset of chronic conditions and early death in adulthood. The more ACEs that occur, the more an individual is at risk for negative health outcomes. If you experienced an ACE (just one!), you are twice as likely to suffer depression. And also twice as likely to suffer cancer, heart disease, and diabetes.

			Studies have also shown that ACEs mean you are far more likely to suffer with migraines and irritable bowel disease, as well. Women who’d faced three types of childhood adversity had a sixty percent greater risk of being hospitalized with an autoimmune disease as an adult. Suffering six categories of early life stress shortened one’s lifespan by twenty years. ACEs are also tied to the adoption of health-risk behaviors (smoking, not exercising, eating gummi worms instead of broccoli, etc.). 

			So the CDC looked at the data and came up with a fancy explanation for the data. They created a graphic2 that endeavored to explain the relationship of ACEs to the physical and mental health issues that we see co-occurring with them. It shows a pyramid with ACEs at the base, and then several levels building on each other, starting with social, emotional, and cognitive impairment, leading to the adoption of health-risk behaviors, which produce disease, disability, and social problems, all culminating in early death.
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			I call bullshit.

			This model leans heavily on the trope that trauma fucks us up so we don’t take care of ourselves. The implication is that we are fat and lazy (and whatever else), which is making us sick. Because of trauma, sure, but it is still very victim-blaming. 

			This graphic refers to research gaps that seem to show that science doesn’t know how ACEs lead to impairment or how that leads to risky behaviors. This is bullshit too. By the time the CDC published this graphic in 2014, there were already plenty of studies to explain what was going on and there are even more studies backing up the understanding that trauma alters the immune system and metabolic system and these changes persist over time, increasing our chances of developing disease. Everything that we have discussed in terms of upregulated inflammation and vagus system messaging can also be ACE-activated. 

			The body does not differentiate how it responds to physical and emotional trauma. We already recognize that if we are in a car accident, and our chest hits the steering wheel, that causes pain and inflammation, and that injury can lead to more health problems down the road. And now it is time to recognize that growing up in a household where you didn’t feel safe and loved and secure causes the same pain and inflammation.

			That’s a little heavy, I know. When I teach this class, people generally need a minute to breathe. 

			What we also need to know, though, is that just like we can treat physical injuries and recover from them, emotional injuries aren’t our destiny either.

			

			How Trauma Shows Up in the Body (and Mind)

			How do you know you’re dealing with trauma?

			Once you start operating from a trauma-informed experience (whether full blown PTSD or not), you can see signs of the following in your life as the brain’s way of managing your trauma with adaptive strategies. Which is just a grad school way of saying we create great ways to avoid our trauma responses so we don’t have to deal with them. But it’s a foundation that was built on unsteady ground. Cracks start to develop.

			•	Arousal – The amygdala is always wearing its crazy pants and you find yourself freaked out when you shouldn’t be or don’t want to be. You may or may not know why. Your heart is racing, your breathing gets weird, your muscles get tense—you are shifting out of your zone of tolerance. 

			•	Avoidance – You find yourself avoiding things that trigger arousal. Grocery store was bad? I can order my groceries online. Really don’t need to leave the house for groceries, right?

			•	Intrusion – Thoughts, images, and memories related to the trauma experience start shoving their way up. The things that your brain was protecting you from don’t actually go away. And they start bubbling to the surface without your consent or willingness. This isn’t the same as rumination, where you worry over a bad memory intentionally; instead, stuff shows up when least expected. And you can’t manage everything that is bubbling up.

			•	Negative Thoughts and Feelings – With all this other stuff going on is it any wonder that you never feel good? Or even just okay?

			These are the essential four horsemen of the PTSD apocalypse. It’s how we diagnose full-blown PTSD. When they’re present, it means that at some level you are reliving your trauma in your head at any given moment.

			Not everyone having a trauma response has full-blown PTSD. A PTSD diagnosis is a checklist in the end. And someone who is giving a diagnosis is asking if you have X number of these symptoms or not. Some people meet some of the criteria for PTSD but not enough to warrant a diagnosis. But not meeting criteria for PTSD does not put you in the all-clear or make you magically feel any better, right? You are clearly not okay now and there is a pretty damn good chance that it is gonna get worse.

			Ok, then. What kinds of symptoms do we need to watch out for? Good question, smart cookie! The list is a pretty long one.

			Reliving the Trauma Symptoms:

			•	Feeling like you are reliving the trauma even though it’s behind you and you are physically safe. Not just thinking about it, but your body is reacting as if it is happening in the present. 

			•	Dreaming that you are back in the traumatic event (or maybe a similar event).

			•	Having a huge emotional response when something or someone reminds you about the trauma. Like freaking the fuck out, even though you are currently safe and/or having lots of physical symptoms (sweating, heart racing, fainting, breathing problems, headaches, etc.)

			Avoiding the Memories of the Trauma Symptoms:

			•	Doing things to distract from thoughts or feelings about the trauma, and/or avoiding talking about it when it comes up.

			•	Avoiding things associated with the trauma, like people, places, and activities. And a lot of times these areas of avoidance get bigger and bigger. Like avoiding a certain street that an accident happened on. Then the whole neighborhood, then driving in a car at all.

			•	Needing to feel in control in all circumstances, like sitting in places that feel safest in public places, not having close physical proximity with other people, avoiding crowds.

			•	Having a hard time remembering important aspects of the trauma (blocking shit out).

			•	Feeling totally numbed out or detached from everything or just about everything.

			•	Not being interested in regular activities and fun stuff. Not being able to enjoy shit, even if it should be enjoyable shit.

			•	Not being connected to your feelings and moods in general. Feeling just . . . blank.

			•	Not seeing a future for yourself, like just more of the same versus things getting better.

			Other Medical or Emotional Symptoms:

			•	Stomach upset, trouble eating, only craving foods that are sugary (therefore more comforting to a stressed out body)

			•	Continuously stressed out, and unregulated and out of your zone of tolerance for most of the time or all of the time.

			•	Trouble falling asleep or staying asleep. Or sleeping a lot but for shit. Either way, feeling fucking exhausted all the time. Having intrusive traumatic dreams even in your sleep.

			•	Not having enough fucks in your pocket to take care of yourself in important ways (exercising, eating healthy foods, getting regular health care, safer sex with chosen partners).

			•	Soothing symptoms away with substances (e.g., drugs, alcohol, nicotine use, food) or behaviors (e.g., gambling, shopping, or dumb endorphin-producing shit like playing chicken with trains).

			•	Getting sick more frequently, or noticing that chronic physical health issues are getting worse.

			•	Anxiety, depression, guilt, edginess, irritability, and/or anger. (A huge number of mental health diagnoses are really just a trauma response that is not being properly treated, sadly.)

			Is it any wonder that we get all confused about what is a trauma response versus some other diagnosis? So the easy diagnosis is PTSD. But trauma responses, like I mentioned above, can wear a Halloween mask of other stuff. Depression and anxiety are two big ones. Autoimmune diseases and chronic pain are also really common. Heart disease and high blood pressure can also have emotional trauma roots. 

			There is nothing wrong with any of these other diagnoses in and of themselves. These are all serious diagnoses that need to be treated appropriately. And these diagnoses can absolutely exist on their own, without a trauma trigger. But the problem with getting real help is when trauma is one of the root causes. 

			And that is how we set ourselves up for failure. Trauma-related diagnoses are actually more successfully treated than many other mental health issues, and can be an integral part of treating chronic medical issues as well if we understand what the symptoms are in response to and handle them in that context.

			Unfuckening is a completely possible thing.

			

		

Inflammation

			Inflammation is another one of those buzzwords that you hear all the time and to be fair, nutritionists looooove to blame inflammation for everything, sorry about that. We have this idea that inflammation is inherently bad and is to be avoided. In reality, inflammation is just as important and life saving as our fight/flight/freeze responses. Inflammation is the result of our bodies fighting off infection and external invaders like viruses and bacteria. This fighting-off battle is mediated substantially by chemicals in our body called cytokines that signal our white blood cell count to rise and the like. And? That inflammatory reflex response in the body? Is mediated by the vagus nerve.

			As with the vagal system, the body remembers past threats and can stay upregulated long past when you need to fend off attackers. Cytokine production can get stuck on, resulting in chronic inflammation. Chronic inflammation leads to tissue damage, disease susceptibility, and autoimmune issues. The World Health Organization recognizes that chronic inflammatory diseases are the most significant cause of death in the world.

			Inflammation can result not just from physical injury, but psychological injury—like trauma. And chronic inflammation leads to this higher risk of diseases. High rates of inflammation are found not just in individuals with heart disease and cancer and autoimmune disorders, they are found in individuals with diagnoses of PTSD, OCD, depression, and anxiety disorders. According to a 2012 study in Biology, biomarkers for inflammation are higher in individuals who have experienced adverse events. 

			So, I’m gonna say this again because this is one of those “thesis statement” ideas that I want to stick with you even if you don’t remember fuck-all about the rest of this book. The body responds to physical trauma with inflammation, right? If you smash your thumb with a hammer (by accident, not a suggested experiment or anything) it hurts like a motherfucker and it becomes inflamed to protect the area while it is healing. The body also responds to emotional trauma with inflammation. The body doesn’t differentiate where the injury is coming from or the type of injury it is. Inflammation is part of the body’s healing mechanism and it responds to physical and emotional injuries in the same way. We need this response in order to be able to rest and recover after an injury. 

			Another important thing to know is that this response majorly slows us down. If the body recognizes itself as injured—physically or psychologically—its first line of defense to ensure healing is to conserve energy for the healing process. In order to make sure that that energy is available, it reduces our natural drive to perform other tasks, even simple stuff like taking a shower and brushing our teeth, because task performance takes energy. 

			In fact a study from Emory University found that inflammation doesn’t just make us tired and sore, it directly reduces the dopaminergic signaling system in the brain, which assists us with a multitude of tasks including spatial working memory, cognition in general, motor function and other shit humans need... and is a necessary part of having the energy and motivation to do shit. Fancy terminology? The body engages in an immune-mediated disruption of the dopamine pathways using inflammation as a mechanism to decrease dopamine production.

			How would the world be different if we recognized that inflammation is stripping away our ability to “function normally?” 

			Our microbiome (that’s our bodies’ internal soup of bacteria, fungi, and viruses, both helpful and harmful) changes constantly throughout life based on our exposures. These exposures include toxins (that’s the next chapter), foods (which can operate like toxins), and our stress hormone cascade (which is a whole complicated process in and of itself therefore has its own upcoming chapter, exciting right?). 

			Inflammation problems often start in the gut and/or are reinforced in the gut, allowing them to to run rampant through the body. It’s like having a wound on the inside and every time we eat or drink (and we kinda have to in order to do the staying alive thing) we are poking at the wound.

			Our gut is full of organisms. Most of them are not trying to kill us, but live with us happily, keeping us healthy. The mechanism in play here, is that the chronic activation of our stress response (traumatic events, adverse childhood events, fucked up shit happening on the regular, call it what you will) is fucking up the balance of these bacteria (as is toxins, don’t forget the toxins!). More and more research is focusing on the gut microbiome of individuals with childhood trauma (the ACEs again) or PTSD and finding that they have significantly lower levels of Actinobacteria, Lentisphaerae and Verrucomicrobia. Coprococcus and Dialister (all good bugs for the tummy) have been found to be consistently depleted in individuals struggling with depression, whether or not they were undergoing treatment. 

			Imbalances in our gut bacteria can lead to damage of the lining of the gut. The fancy term for this process is leaky gut (Finally! An easy one to remember!) because gut lining damage means that toxins, bacteria, food particles, etc, can leak through the intestinal walls into the bloodstream. Then the body says “Wait, what? Invader!” and launches an attack (immune system response) which perpetuates the cycle of inflammation. 

			Inflammation spreads like wildfire once the on switch becomes stuck (the molecular switch for chronic inflammation is a cluster of immune proteins called the NLRP3 inflammasome that was just isolated in a laboratory in 2020 by scientists), and it lights up through multiple pathways in the body, using the vagus nerve as its superhighway. 

			More and more research is demonstrating that inflammation is a trigger for many mental health and physical health diagnoses. When we recognize that, we can perceive healing in a different light. Integrative medicine expert Dr. Mark Hyman views disease as having processes, not causes. When I wrote Unfuck Your Brain, the whole point was to explain “if this is how our brain is wired to process, we need to change how we approach healing in order to be effective.” And we need to approach the body-mind in the same way. 

			

			How Inflammation Affects Our Mental Health

			So how does inflammation affect our emotions? We already talked about how our enteric nervous system comes into play, and how our gut bacteria can give us feelings. But a lot of mental health problems start in the body before they end up tearing up shit in our brains.

			The brain and spinal column have their own, unique immune system (the neurimmune system). Until recently, researchers assumed that inflammation of the brain (neuroinflammation) was pretty rare, because there’s a wall of cells, called the blood-brain barrier, between the neurimmune system and the rest of the body’s immune system. 

			But we are now finding increasing evidence that neuroinflammation may be as common as cornbread (that’s not a real expression, I just made it up, pass it on). When inflammation stays upregulated (turned on for long periods of time) and crosses the blood-brain barrier, we can get a ton of mental health problems including, it’s starting to look like, depression. 

			Let’s back up and look at how the neurimmune system works. It’s managed by these tiny brain cells called microglia. Microglia make up about 10% of the brain and serve various protective functions that vary depending on the part of the nervous system they are in. One of the things they do to protect our brain is secrete cytokines (inflammatory chemicals) when they detect a threat. The swelling caused by the cytokines serves as a buffer while the microglia attack and destroy whatever crossed the blood-brain barrier. 

			Scientists are now finding increasing evidence that microglia can remain upregulated even when the original invader is no longer present (just like the inflammation process in the rest of the body)...and, at that point, are no longer serving their reparative function. For example, researchers have found that individuals who engaged in binge drinking as teenagers, had upregulated microglia far into adulthood even when they were no longer binge drinking. In another recent study, researchers found that many individuals who suffered an ACL tear (a pretty horrific tear of a ligament in the knee that is caused by a torquing motion, which is why you see it in athletes a lot) also suffered neuroinflammation afterword. And those with that higher level of upregulated microglia after the tear, had slower bodily recovery and were more likely to reinjure their ACL again. 

			Does this mean every injury can cause a neuroimmune response? And if you are klutzy as I am, are you entirely fucked for time eternal? Scientists don’t know enough to answer that question with precision. But it happens often enough that we need to be aware that it is a possibility that could be impacting our continued physical health as well as our mental health.

			One of the most studied impacts of inflammation on our mental health (and how complicated it can be) is depression.

			The brain is the least understood organ in the body, which means that we have a lot of theories about depression and a good number of the puzzle pieces, but we haven’t fit everything together yet. For a half a century, the idea was (and depending on who you ask, sometimes still is) that low serotonin causes depression. This is what antidepressants were created to address, and why their effectiveness varies wildly. Research that endeavors to monitor the influence of serotonin typically leaves us with more questions. When the metabolization of serotonin was studied in human spinal fluid back in the 70s, there was no difference in the levels between depressed and non-depressed individuals. And just in 2019, scientists removed the stuff in the brains of mice that produce serotonin, thinking they would exhibit signs of depression when they did so, but they continued micing along as normal.

			Does serotonin play some role in depression? Of course it does. In my book This Is Your Brain On Depression, I wrote about how serotonin transmits messages between nerve cells, and therefore has a role in the coordinated function of the nervous system. When you’re depressed, something gets janky in that process, but we don’t really know what. Low serotonin may create depression, or depression may be creating low serotonin. Either way, inflammation seems to be a likely stakeholder in the process. 

			While lower levels of serotonin are correlated with depression, researchers are realizing that the causality is not cut and dry. Serotonin is a chemical that is found throughout the body. In fact most of it is found in the gastrointestinal tract, ninety percent of it, in fact, produced by the enterochromaffin (EC) cells that line the digestive tract. Some research shows that taking an 

			antidepressant creates more serotonin in the stomach, not in the brain directly. Which isn’t necessarily bad. A study done on mice found that when the gut-brain connection is severed (this is the vagus nerve), the antidepressants also stopped working, leading to the theory that serotonin is gut-produced and the vagus nerve is the mechanism of travel up to the brain.

			To get a different perspective on how depression digs its claws into us, let’s start with where inflammation itself starts, in the body. Those same EC cells that make serotonin in the lining of the gut also relay information to the rest of the body and brain about our diet, our microbes, and possible inflammatory factors. Like, “dumbass is eating hot cheetos again even though we’ve warned her a thousand times, release the kraken!” These EC cells serve to activate responses within the gut-brain axis and they influence a batrillion important parts of our physiology: cognition, metabolism, you name it. 

			There was a great scientific journal article published a couple of years ago called “The Bowel and Beyond” (I knoooooooow, this is what I read for y’all!) in which the authors stated something that many of us have intuited for a very long time; that if we recognize that the gut-brain connection has a significant impact on keeping us healthy, it also must have a significant impact on how and why we become ill. This begs the question: the “social, emotional, and cognitive impairment” that the CDC likes to remind us is a result of childhood trauma—that sounds a lot like depression, doesn’t it? And that loss of energy to complete tasks? Is depression a product of inflammation? Is depression actually a body illness rather than a mind illness? And is the body’s way of trying to protect us from further pain by slowing us down? 

			This is deep mind-body connection shit that we are just beginning to wrap our science brains around. But we know that inflammation causes “sickness behavior” in that it slows us down to create opportunity for healing. And we know that neuroinflammation increases the chances of nerve cells dying and not regenerating. And we can see a decrease in the effectiveness of the brain’s ability to communicate (which happens in part through serotonin, which is a neurotransmitter). 

			There is far too much data out there to stick with the classic model of “take an SSRI and the magic happens,” especially when research shows that antidepressant medications are not effective for many, many people. This isn’t me dissing antidepressants. I know they have been life-saving for many people, and if you are one of them then that’s awesome. But because they aren’t helpful for everyone, we need to step up our treatment strategy game, right? We want to keep everyone on Team Alive and Happy. And adding immuno-psychiatry (to borrow Oxford psychiatrist Edward Bullmore’s term) to our range of treatment options increases our chances of finding effective treatment strategies for people, especially the people who haven’t benefited from traditional antidepressants.

			

			Inflammation and Chronic Pain

			According to an NIH study in 2012, 11% of U.S. Americans (over 25 million people) reported having some form of pain every day for at least three months in a row. That’s a lot of people suffering all the fucking time because we are struggling to find treatment options that bring relief. These numbers are also super relevant to everything I wrote about the mind-body connection. We know that pain and depression share the same neurophysiology, meaning the parts of the brain that are involved in perceiving pain also affect mood. So while being in constant pain is reason enough to experience depression, it’s more insidious than that, they actually end up together more often than not, like peanut butter and jelly. 

			There are two types of pain that we’re going to be talking about here, nociceptive and neuropathic. 

			Nociceptive pain requires a physical interaction or a physical stressor, like a sports injury, a papercut, or chronic muscle tension due to how we sit at work. This is the sort of pain that shows your body is working correctly, giving you information about an injury. But if you’ve been following along, you’ll notice that a lot of the body’s signals can get stuck on. 

			Neuropathic pain doesn’t always have a physical component. This could be when the nervous system keeps sending pain signals to the brain after the physical injury has healed, or as a result of conditions that don’t have an external physical injury component (like diabetes, cancer, multiple sclerosis). Lots of things can set off a neuropathic pain response, like being reminded of your injury, being inactive, your immune system being activated, or even changes in temperature.

			While there are numerous neuropathic chronic pain conditions, the one that is finally being taken more seriously and studied more intensively is is myalgic encephalomyelitis (ME), also known as chronic fatigue syndrome (CFS), which is characterized by extreme fatigue, joint pain, dizziness, and difficulty with memory and focus, among other symptoms that go on for months and months. I’m going to talk specifically about ME here, because research in this area has led to huge breakthroughs on where it comes from and new ideas on how to treat all types of chronic pain. 

			So where do ME and other neuropathic diseases come from? The Mayo Clinic defines ME as “a complicated disorder that can’t be explained by any underlying medical condition.” First of all, um, thanks? This lack of definitional clarity (and the presumption that it’s all psychosomatic) is a big contributor to the reason that while there are an estimated two million U.S. Americans with ME, 90% of them have not been diagnosed.

			ME affects twice as many women as men.3 It’s most common among people over the age of 40 and doesn’t seem to favor individuals of certain races or socioeconomic status. Because of the physical and psychological distress associated with ME, there are much higher rates of unemployment among people with the diagnosis, meaning that this disease alone is causing an economic loss of 9 billion dollars per year in productivity. Not that our human worth has anything to do with our productivity but damn you’d think this would make treatment a higher priority for the overlords of capitalism.

			ME was originally termed chronic fatigue syndrome, but the disease isn’t just being “really tired.” The CDC recommends ruling out other conditions first, plus finding a significant drop in regular activity levels due to severe fatigue that has lasted more than 6 months, a spike in symptoms when you engage in physical or mental activity, and trouble falling or staying asleep. There also needs to be either impairment of short term memory or dizziness, faintness, or weakness when standing or sitting upright. 

			There are also physical, measurable pathologies associated with ME (meaning we can diagnose it with more accuracy). They include: 

			•	Altered gut microbiome with less colony diversity

			•	Hypermetabolic response to stress (presumed to be the result of mitochondrial dysfunction)

			•	High level of immune cells (especially NK cells)

			•	Chronic or reactivated infection with a virus such as Epstein-Barr

			•	Elevated levels of oxidative stress, especially after physical activity

			•	Bacterial infections such as a Mycoplasma species or Borrelia burgdorferi

			•	Lyme disease, FM, or postural orthostatic tachycardia syndrome (POTS)

			Why are we talking about chronic pain syndromes in the middle of all this shit about inflammation and the vagus nerve? Once again, it’s the vagus nerve. The vagus nerve is the nervous system’s conduit of information throughout the body as it connects all of our major organs. And all of our organs have likely at one time or another harbored the herpesviruses (not just the STD, but also HHV6, HHV-5 [cytomegalovirus], and HHV-4 [Epstein-Barr virus])4 which have been thought to be associated with ME/CFS for decades.

			If any of these viruses lying dormant in the body wake up, then they start replicating in different organs in the body and using the vagal system to reach the brain. The brain’s first line of defense is to combat them with glial cells. The glial cells are the scaffolding for the vagus nerve, and they also assist in regulating nervous system messaging. So the presence of infection causes them to release cytokines, free radicals, and glutamate, causing system wide inflammation. Constant production of these chemicals is what tells the body we are injured, making chronic pain likely. This can add up to the otherwise unexplainable joint aches of ME, and if it remains untreated can become something termed allodynia, meaning any touch, no matter how slight, will cause the nervous system to react with pain signaling.

			When dealing with treatment-resistant depression and pain, we are moving more and more in the direction of treating chronic inflammation in the brain and body. Strategies for this include antiinflammatories, glial cell inhibitors, and vagus nerve stimulation. A series of journal articles by medical doctor and researcher Sota Omoigui posits a unifying theory of pain which states that all pain (whether acute, chronic, peripheral, central, nociceptive or neuropathic) originates with inflammation and our bodies’ response to inflammation. Inflammation is mediated by all the stuff we’ve been talking about thus far (cytokines, neuropeptides, and neurotransmitters) creating our own unique inflammatory profile, which varies person to person and even varies within the same person over time. If we can understand our inflammatory profile, Dr. Omoigui states, we can treat our pain effectively. 

			Tl;dr: Our inflammatory response is not designed for modern society. It’s very likely that many of our “modern” ailments, including mental illness and chronic pain, are the result of inflammation running rampant and we should be focusing on treatments that mitigate these issues at their source.

			

			Some Signs of Chronic Inflammation

			Acute inflammation is pretty obvious, right? Pain, swelling, redness, heat, and complete loss of function. Chronic inflammation is more subtle.

			

			Stuff you might notice

			•	Fatigue

			•	Sore joints

			•	Chest pain

			•	Lower back pain

			•	Mouth sores 

			•	Rashes (Livedo Reticularis, a purple marble-y rash is especially common)

			•	Insulin resistance (which you will notice either through checking your blood sugar or recognizing it in your body when it’s unstable) 

			•	Muscle weakness (myositis)

			•	Bowel inflammation (abdominal pain, diarrhea, cramping, constipation)

			•	Dry eye

			•	Mental fog

			•	Memory issues

			

			Stuff your doctor might notice

			•	Hardening of the arteries (arteriosclerosis)

			•	Excessive blood clotting (hypercoagulation)

			•	Insulin resistance noted in bloodwork (high fasting glucose, high fasting triglycerides, high A1Cs (amount of red blood cells that have sugar coated hemoglobin)

			•	Increase in erythrocyte sedimentation rate (ESR), C-reactive protein (CRP) and plasma viscosity (PV) in your blood work (they demonstrate elevated protein, which is related to higher levels of inflammation)5

			

			If you think chronic inflammation might be something that is up with you, find treatment providers who specialize in this area. If your regular doctor has blown you off, look for people who specialize in pain management who aren’t just medication pushers. Ask online and join groups of individuals with similar diagnoses to hear about new treatment options. You aren’t doomed to live a life in bed, we are getting better and better at treating chronic pain. 

			

		

Toxic Environment

			Toxins are antigenic substances. Antigenic means anything that produces antibodies in the body as part of our immune response. That is, toxins are poison. They fuck up the internal workings of our bodies, even when present at low concentrations. Even when they are not producing a specific disease (though that happens quite regularly too) they are pinging our immune system and upregulating our inflammation levels on the regular. 

			Toxins can be a lot of things, but for our purposes, I am not referring to unique poisonous events like snakebites or the cinnamon challenge, but instead the various chemical compounds that have entered our everyday environment and our bodies in the last 200 years (but especially post World War II) as a byproduct of pesticides, industrial waste, burning fuel, and other crap modern technologies create. We are barraged by toxins every day in the air we breathe, the water we drink, the food we eat, and the products we use. 

			Avoiding toxins is something you might hear people talk about or read about in magazines—but it’s not as simple as a personal choice to buy organic or use an expensive stainless steel water bottle. Some of our exposure is within our control—like broccoli being a better meal choice than gummi worms. But even the broccoli we are eating today is often sprayed with pesticides. And even the fancy organic kind doesn’t have the same micronutrients that it used to have. The earth’s atmosphere is a closed system, the soil is slowly being depleted, and the toxins are recycling into our food supply (among other places). 

			Even though chemical pollutants have been accumulating on the planet at accelerating rates in the last 75 years, we have only begun to start monitoring how it is affecting the environment, animals, and us. We may bump into an article in our daily scroll that demonstrates how air pollution is destroying the gut microbiome and cardiac cellular structure of individuals as young as three years old in Copenhagen (this is a real thing, not a made up example) and think that’s pretty fucked up. We may read up on how many of these chemicals are not just toxic in general, but either mimic or block the work of certain hormones in our body (endocrine-disrupting chemicals, also a real thing, not a made up example). Just in 2020, scientists discovered that there are traces of microplastics in human organs and traces of nanoplastics in human tissue. But it’s difficult to fully grasp the impact of how toxins are fully affecting our body-mind since most of the research has been done on animals. Additionally, there is tremendous variability between people and how they react to certain chemicals.

			We know that we all have a bioburden of these chemicals and there is likely an additive effect of their existence in our systems that builds up over time and is impacting our physical and emotional health. We won’t know the extent of it until we start monitoring this data on a significantly larger scale. It’s important to recognize that our body burdens are not short term. For instance, if we paint our bathroom, the chemicals we inhale can be found in our system for a couple of weeks after. Many of us hold these chemicals for indeterminate amounts of time.
The most in-your-fact example of this issue is among the Inughuit peoples of the Arctic who still eat an Indigenous diet of foods they fish and hunt. Quebec epidemiologist Dr. Éric Dewailly was studying the effect of toxic exposure on breastmilk. He decided to use Inughuit women as his control sample, presuming them to be a “clean” standard to compare to other women because of their Indigenous diet. So he took their blood, expecting it to be free of toxins. He was shocked at what he discovered: that Inughuit women have an incredibly high level of toxic compounds in their bloodstream—in fact, they’re significantly higher than those of women in industrialized settings.

			The Inughuit are not the only Inuit peoples with these high levels of toxic compounds. Because the industrial emissions, pesticides, and chemicals from the rest of the world are unable to break down and weather patterns allow them to eventually travel into the polar ecosystem where they are absorbed into the animals that are eaten by the peoples who subsist off of them. As a result, nearly all Indigenous individuals living in Greenland and northern Canada have mercury and PCB levels that exceed international health guidelines. Their bodies contain the highest human concentrations of industrial waste found anywhere on earth—so much so that Inuit women have been told not to breastfeed their children. Their breastmilk and their tissue could be classified as toxic waste. The exposure of babies in the womb alone is affecting their immune systems and brain development. Dewailly’s studies were done in 1987, and many of the babies he was studying decades ago are now mothers themselves.

			But that doesn’t mean people south of the Arctic Circle are living toxin-free lives. Bill Moyers submitted a sample of his blood as part of his investigative piece Trade Secrets: A Moyers Report, a 2001 investigation into the chemical revolution and the companies that drove it. His blood sample was returned from the Mount Sinai School of Medicine with the information that there were 84 distinct toxic chemicals found in his body. These 84 chemicals make up his personal “chemical body burden.” Some of the chemicals found in his blood were ones that have been banned for several decades and some were so obscure that there was no information even on what they were.

			And 84 really wasn’t that bad. According to the Environmental Working Group (EWG), the average newborn baby has 287 known toxins in their umbilical cord blood. Eighty thousand toxic chemicals have been released into our environment since the dawn of the industrial revolution. We are each exposed to just over 2.5 billion pounds of toxic chemicals and 6 million pounds of mercury alone each year. 

			Now we add to that the common toxins humans experience in their lifetime. Not all of these toxins are human-made chemicals—there are certain naturally occuring substances like mold, fungus, or tick bite transmitted bacteria that operate as biotoxins for the human body. And some toxins we welcome into our bodies as treatment for something more insidious—like cancer treatments—but they are still toxic. And then there’s your everyday stuff. Toilet cleaner in a spray bottle, pesticides on food, car exhaust, off gassing from new furniture, those plug-in air fresheners, the plastic in your face lotion....

			These toxins cause, you guessed it, inflammation. And all the issues that can come along with it, including mental and physical illnesses, chronic pain, and even trauma. 

			Take all of these together, add our own unique genetic make up to the mix and we get varying degrees of total load. Total load is the total amount of stressors (which includes toxins) to your system at any given time. There is only so much we can handle without overflow and illness. And some of us have gene patterns that make us more susceptible to overload. About 25% of people have the specific gene pattern that means their bodies don’t have adequate mechanisms to deal with these toxins, which makes them more likely to be susceptible to chronic inflammation and increased likelihood of illness.

			A lot of people with a high toxin load may have normal labs, or may show signs of candida, bacterial overgrowth, or a parasite infection. They get treated but then it keeps coming back. The aforementioned mercury numbers? People without the GSTM1 gene which is critical for mercury detoxification are far more susceptible to that total load tipping point. The people who are genetically more susceptible or have more exposure (such as individuals who work with harsh chemicals or live in especially toxic environments like the Inughuit women) are the same ones that are more susceptible to Chronic Inflammatory Response Syndrome (CIRS) because their bodies can’t naturally shed all of the toxins they are taking in.

			

			Physical Symptoms of Toxic Overload

			Some signs that you might be dealing with a greater toxic load than your body can handle include:

			•	Fatigue

			•	Concentration difficulties

			•	Muscle aches

			•	Headaches

			•	Joint pain

			•	Sinus problems (congestion and/or postnasal drip)

			•	Gas, bloating, water retention, constipation, diarrhea, or extra stinky poops6

			•	Heartburn

			•	Sleep problems

			•	Food cravings (quick carbs usually because blood sugar is wonky)

			•	Trouble losing weight, toning up, or increasing energy (you’re doing the right things but your body isn’t feeling any better)

			•	Skin problems (rashes, eczema, psoriasis, acne, canker sores)

			•	Halitosis

			•	Puffy, dark circles under the eyes

			•	Premenstrual syndrome or other menstrual disorders

			If you have a suspicion this might be a major issue for you (especially if you’ve had identifiable exposures, like living in a major agricultural area or growing up in a moldy house or a war zone), working with a clinician that specializes in shedding a toxic load can be hugely beneficial. There are treatments (medications, supplements, and specialty diets) that help you significantly lessen your toxin load. As does doing everything in your power to control your toxin exposure as much as possible by whatever means are available. When it comes to detox, everything within this book applies. Movement and eating strategies, treating inflammation, and the like can help you better mitigate the things you can’t control so they don’t affect you nearly as much.

			

		

Stress

			Like inflammation, stress is an example of something that isn’t inherently bad for the human body but becomes problematic because of modern life. We talk about stress and being stressed probably more regularly than we discuss any other aspect of our health and wellness. However, it has become so big and so vague that we lose sight of the fact that stress isn’t external events. And we have far more control over our stress response than we do over our toxin exposure.

			Stress is how our body responds to life events with the appropriate output of resources. Stress is heavily influenced by our life events (stressors), the chronic nature of them, and even our perceptions of them. And understanding all of this isn’t as complicated as most research papers would have you believe and is a very important part of anyone’s personal wellness plan.

			

			What Is Stress?

			Stress affects us all differently. Some people thrive on it and use that energy to get shit done. Others feel overwhelmed and check out. Maybe you get energized and motivated. Maybe your shoulders get tight. Maybe your whole body gets tight. Maybe you yell at people or drive recklessly. Maybe you space out. We all respond differently based on our previous experiences.

			Physiologist Walter Cannon first proposed the idea of the “acute stress response” in 1915. He also termed it the “fight or flight response”—which is going to sound familiar; remember, the fight or flight response (which is, yes, also called the SNS vagal response) is what becomes trauma if it gets stuck. His use of the term “stress” comes from the engineering field. Stress, in the context of engineering, refers to the pressure or tension imposed upon material objects. Because (no shit) we are also material objects and experience pressure or tension on our state of being.

			In the 1930s, a physiologist named Hans Selye’s inability to do basic lab draws led to our first understanding of the effects of stress on the body. He was trying to study the effects of ovarian extracts on rats but sucked horribly at the injections. He kept dropping the rats and ended up chasing them around the laboratory for hours on end. Fortunately, he was far better physiologist than rat handler, and he noticed that his ineptness was causing enlarged adrenal glands, fucked up immune systems, and ulcers in all of the rats that were fried by his continuous bullshit.

			Our bodies are quite able to manage occasional stressors and have a nice orderly way of doing so. But as Selye discovered through his dumbass behavior, our bodies are not designed to respond to stress all the fucking time. When that happens our bodies get overloaded and we get sick. Selye referred to this overload as general adaptation syndrome, which today is called “adrenal fatigue.”

			But in a clinical sense, stress is a more neutral term that refers to any event that requires an output of resources.

			Stress can be good (output of resources to create art, run a race, or finish school) or it can be bad (coping with a car accident, an illness, or being terminated from a job). Kelly McGonigal, in her book The Upside of Stress defines stress in terms of meaning. Things are stressful to us because they fucking matter to us. 

			Whether the situation is good or bad, we can hit a point where we run out of the resources that we need to cope with the situation. And that is what distress is. The point of resource depletion. The point where we need support. It isn’t something you can do on your own. It isn’t a term that identifies someone as tragically fucked up. It’s a clinical term that we understand to mean this person needs some help. 

			If you have tipped into distress, maybe it’s because life has been throwing you too many curveballs and then you also just spilled your coffee and it was the last fucking straw. Or maybe it’s a lot of great stuff happening, like you’re on a fun trip and you hit exhaustion/sensory overload and the ziplining event reduces you to tears even though you were the one who planned it. They are both distress, not because they’re equivalently upsetting but because they’re overloading your system.

			And it’s distress that researchers are talking about when they say that our “stress” numbers are through the roof, worldwide, according to the data collected within Gallup’s 2018 Negative Experience Index. The index tracks the human experience of stress, anger, pain, sadness, and worry throughout the world. In 2017, the global index score hit a new high score of 30. All of the markers of negative experiences went up in 2017 except anger (yeah, I dunno why not either). And stress and worry numbers went up the most, with almost 4 out of every ten people reporting stress and worry.

			

			How Does Stress Work?

			Stress—or distress—is regulated by something called our “HPA axis”, short for Hypothalymic-Pituitary-Adrenal Axis, which is basically our central nervous system as it is intertwined with our endocrine system—which produces our hormones. 

			The HPA axis is designed to keep our body balanced (or as scientists put it, in homeostasis). This means, weirdly enough, helping us react appropriately to stress. In order to stay on an even keel, we are meant to deal with problems quickly and efficiently so we can go back to point chill. Two of the main hormones that the HPA axis deploys to deal with stress, however, cause problems when they are activated regularly and run rampant. They are cortisol and adrenaline. 

			Adrenaline

			When our body determines an event to be stressful, a cascade of events is set off. The amygdala—the emotional center of the brain—starts the process, sending a signal to the hypothalamus in the brain stem region, which has the task of releasing hormones to help us level up to respond to the stressor. The hypothalamus flips the switch for the sympathetic nervous system to get ready to engage and tells the vagus nerve to shoot a message down to the adrenal glands that they need to pop the tab on an energy drink. 

			The adrenal glands say “bet” and release adrenaline into the bloodstream. Adrenaline (also called epinephrine) ups our heart rate and our blood pressure, expands our ability to take more air in our lungs, makes our pupils expand so we can take in more visually, and redistributes blood to our muscles. It gets us ready for action. Adrenaline is our first line of defense. It’s such an immediate response that it happens pre-awareness. Whatever we are looking at, hearing, or smelling, we haven’t even processed the information in the prefrontal cortex—the thinking brain—but the body is already chugging Red Bull. Because it happens so quickly, it also wears off really quickly. It’s that flush of energy you get when you have a really bad scare. Then when you feel kinda nauseous 20 minutes or so later, that’s the adrenaline wearing off.

			Cortisol

			After the adrenaline kicks in, if the amygdala says “nah, not done yet, need more juice” we end up with cortisol production.7 Cortisol is also a flip-switch for the sympathetic nervous system, causing rapid heart rate and and breathing and all the same energy drink feelings, but even more sustained. 

			Cortisol is slower-acting in the system than adrenaline, since it’s the second line of defense and is designed to keep our nervous system on the gas to deal with a longer-lasting situation. It takes more time to build up in the body, and takes longer to dissipate back out. When we are trying to test someone’s chronic stress levels, we look at cortisol. Cortisol levels going up are also correlated with vagal tone going down (as measured by heart rate variability), meaning we are far less likely to remain in our window of tolerance.

			You’ve probably heard about how cortisol causes belly fat and heart attacks? That’s because it changes the body’s metabolism by altering our blood glucose when it is in our system all the damn time. Cortisol also increases amygdala activation and brakes hippocampal activity (which keeps the hippocampus from going in and telling the amygdala to calm its tits), which leads to more cortisol production (Thanks, brain!).

			Continuous cortisol build up makes our thinking brain (the prefrontal cortex) far less effective. Just like trauma, chronic stress changes the blood flow in the brain because the blood flow is going to the muscles of the body to prepare us for an attack. Decreased blood flow means decreased brain activity which creates “holes” in our prefrontal cortex.8 It fucks with our ability to think clearly and remember things that aren’t related to stressful situations. Which is why you feel like you can’t think straight when you are really stressed out, because you can’t think straight when you are really stressed out.

			Cortisol is a total asshole, BTW, if it’s something we have in our system on the regular. This whole response of the body makes evolutionary sense. It protected us from predators, right? But that’s not modern life and we are not suited to having this chronic chemical cascade going all the time in the face of everyday stressors.

			It’s like driving a car and you get stuck in 5th gear. You may still technically be the one driving, but the actual amount of control you have over the car is pretty low. You’re kinda just looking for a pile of hay to crash into to avoid as much damage as possible, right? (Hi, yes, I grew up on The Dukes of Hazzard, why do you ask?)

			

			The Consequences of Chronic Stress

			The question, then, is how exactly does a normal, protective stress response lead to chronic, unhealthy distress? There is no one, singular answer because we are talking about really complex fucking systems. But Western medicine has been catching up in the past decade to what Eastern medical professionals have been saying for about three thousand years and functional medicine practitioners have been saying for over a hundred years—that there is quite likely a huge role being played by inflammation.

			So we know inflammation is how the body responds to perceived threats through the production of cytokines activated by the stress response. And we know that the cytokines can stay upregulated when stress is chronic creating the perfect human body soup in which to cook up some physical and mental health issues. 

			Stress is hell on our guts. That chronic production of cortisol is telling the body to get ready to fight, right? And the opposite of the fight/flight response is the rest/digest response. We can see how the body not having time to do the resting/digesting part affects the gut’s ability to protect us from other illnesses. The gut does this through an immunoglobulin called secretory IgA. Once that system starts going down, pathogens in the gut start running amuck.

			Additionally, all that cortisol starts eating the glutamine, which is an essential amino acid, in our gut lining, which strips away another layer of protection. Then we get gut permeability (meaning pathogens get through the gut lining into the rest of the body). This breaks down our gut lining (and other tissue in our body, such as our muscles) and we are now more likely to have food sensitivities, less able to handle toxin exposures, and have more trouble absorbing nutrients in general.

			All of this (waves arms around wildly) is modulated by the vagus nerve—both the emotional component and the inflammation component.

			Pretty much everything that can go wrong with us, in terms of physical or mental health, has a stress connection. Naming them all and detailing the connection would be a multiple volume book series. WebMD (everyone’s favorite internet diagnostic tool) will tell you that chronic stress causes (to name just a couple) heart disease and asthma. And on the “mental” health side, depression and anxiety are strongly correlated with chronic stress.

			Physical Symptoms of Chronic Stress

			•	Cardiovascular issues like abnormal heart rhythms, high blood pressure, heart disease, heart attacks, and strokes

			•	Disordered eating patterns and and weird weight fluctuations due to jacked up hunger signals from cortisol

			•	Menstrual problems

			•	Loss of sexual desire, sexual dysfunction, impotence, and premature ejaculation

			•	Problems with hair and skin (hair falling out, skin problems like rashes, eczema, acne, etc.) 

			•	Gut upset (IBS, gastritis, ulcers, nausea, GERD, etc.)

			•	Low energy

			•	Headaches, other aches and pains (chronic or acute), and tenseness throughout the body

			•	Upset stomach, including diarrhea, constipation, and nausea

			•	Racing heart and rapid breathing

			•	Other nervous behaviors (fidgeting, picking at cuticles, etc)

			•	Changes in sleep

			•	Changes in appetite

			•	Getting sick more easily than usual (colds, flus, infections)

			Emotional/Mental Stuff

			•	Mental health problems, such as depression, anxiety, PTSD, and thought disorders

			•	Feelings of agitation and frustration

			•	Uncontrolled mood swings, racing thoughts

			•	Thinking you are losing control, being out of control

			•	Low level depression, hopelessness, helplessness, worthlessness

			•	Unable to relax or enjoy things you usually enjoy

			•	Avoiding people and situations you generally enjoyed in the past

			•	Inability to focus, feeling disorganized and forgetful

			•	Incessant worry

			•	Making bad choices and judgements

			•	Always framing things through a negative lens

			•	Struggling to stay organized and/or focus your attention

			•	Procrastinating and avoiding responsibilities

			•	Increased use of substances to manage mood (drugs, alcohol, nicotine, caffeine)

			So for those of us with all kinds of continued stress-response upregulation of the HPA axis and its hormonal compadres, we start seeing the effects in our lives. It can also be complicated, because many of the symptoms of stress can be symptoms of other things. Is it stress or is it immediate death butt-cancer? 

			Saying it again for the people in the back who are worried about going all woo-woo and ignoring other serious medical issues: We always need to rule out other medical stuff that might be going on. And even if it isn’t immediate death butt-cancer, it’s still serious. Your body is trying to get your attention. Because early stress symptoms turn into chronic problems within the body which can lead to serious illness (and yes, more on that later).

			Additionally, you may already have already had some of these issues and then they get exacerbated by stress. Everyone with a chronic physical or mental illness is totally nodding their head right now. When you look back at all of the chemicals associated with the stress response and look at how they operate within the body, this list starts to make tons of sense.

			Stress affects everyone differently, and clearly, the more chronic the stress, the more likely it is to cause a cascade of issues. Which brings us to...

			

			When Chronic Stress Becomes Worse 

			When chronic stress starts to cause more severe issues, we have what’s long been referred to as adrenal fatigue. Except you won’t find that diagnosis on your medical records anywhere. The problem is although it sounds clinical as fuck, adrenal fatigue still isn’t an accepted medical diagnosis. Adrenal insufficiency is something that can be measured on lab work, while adrenal fatigue cannot. 

			Whether we call it adrenal fatigue, general adaptation syndrome, or hypoadrenia, there is no real diagnostic criteria to determine it exists. It’s a catchall term for a set of symptoms like body aches, fatigue, nervousness, sleep disturbances and digestive problems. It’s hard to define what we can’t measure. And the medical establishment understandably worries that there is another medical illness causing those symptoms that are being left untreated, like major depression, Addison’s Disease, or even ME.

			And that’s entirely fucking fair. Other serious medical issues should always be ruled out first. But if we do rule out other stuff and are still feeling low-level shitty all the time, we are doing ourselves a disservice by not considering that we might be experiencing a physiological maladaptation to stress causing a chronic dysregulation of the HPA axis.

			Our bodies are not designed for being in a constant state of stress. Modern living and anticipatory distress have made it far more likely that we remain in this state of disequilibrium on an ongoing basis. And with more and more research linking patterns of adrenal hormone output to other chronic illnesses, I think that we are doing ourselves a disservice to dismiss that the cascade of events caused by the stress response, if activated constantly, causes dysregulation of the HPA axis. One term I’ve seen more recently in response to this idea is HPA-D (HPA-Dysregulation) as a replacement term for adrenal fatigue.

			So rather than looking just at adrenal output as a measure of disease, we are looking at the entire system becoming hypo-activated. That is, slowing down from overuse.9 It’s the body’s ways of adapting, physiologically, to the constant influx of stress hormones—by decreasing production of those same stress hormones. Just like the whole HPA axis activation is a complicated process, so is the adaptation of the process to chronic stress which appears as HPA dysregulation. And when we slow down on producing stress hormones, our body is less able to effectively respond to stress (which remains a legitimate need), which causes more stress, and begins the cycle again. This can lead to more complex physical and mental health issues, like...

			While we can’t measure issues within the adrenal glands until they are shutting down (which then gives us a possible diagnosis of a disease like Addisons, Cushings, etc), we can measure for patterns of elevated cortisol with a fairly simple saliva test. We can also measure an individual’s Cortisol Awakening Response and their Cortisol-to-DHEA ratio.

			Even easier than that? Another common symptom of HPA dysregulation is orthostatic postural hypotension. Meaning, a drop in blood pressure when you stand up. If I suspect HPA-D, I will have someone lie down on the floor and take their blood pressure after resting there a few minutes (the floor in my office is clean, though, it’s cool). Then I will have them stand up and take it again. Normally, someone’s blood pressure should go up when standing up, but if it drops (especially by 10 or more points) that’s a sign of HPA-D. The bigger the drop, likely the bigger the problem. I know this sounds a little redonkulous, but a recent study of patients in Poland found orthostatic hypertension in all of the study participants who had both adrenal insufficiency and adrenal crisis.
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					How We Think HPA-D Continues to Self-Reinforce

				

			

			

			Long story short, there are usable testing techniques that we can employ to recognize a body overloaded by stress before we develop an even more complex and chronic mental health issue. I see it akin to treating chronic allergies before it becomes a bronchial infection or pneumonia. We can also look at good old clusters of symptoms in our lives. 

			The symptoms associated with HPA-D may feel super vague to you, but they are still a good starting point. And when we see certain patterns in symptoms we can get a better idea of what’s going on. Symptoms of HPA-D due to chronic stress can look somewhat different from stress symptomatology. Here’s what we look for:

			•	Difficulty getting up in the morning

			•	High levels of fatigue each day

			•	Inability to handle stress (small things get really big, really fast)

			•	Cravings for salty foods

			•	Higher energy levels in the evenings (and not just because you are finally away from your stupid job or school day)

			•	Overuse of stimulants like caffeine (I feel attacked)

			•	A weak immune system (every bug that makes the rounds, you get)

			If this sounds super familiar to you, it’s another case where it’s good to find a doctor who takes this stuff seriously. Not one who says “Hahaha, just relax, it’s not that bad!” Plus, everything we talk about later in this book about supporting a healthy body, was written with stress hormones in mind, not just vagal response (cuz it’s a system that self-references constantly, right?). Making lifestyle changes is hard work, but you’re already doing the hard work of living with an exhausted body, so this will be a cakewalk in comparison!

			

		


				
					Conclusion  

				

			

			

			Was this book as hard to read as it was to write? If my editorial team is any indication, it was. So first of all, so many gold stars for tackling something really complex. Between you and me? Mind-body science is so complicated that it still isn’t being taught in graduate programs for therapists, at least where I live. It is also a topic that can veer quite easily in depression-inducing overwhelm. I mean, if shit is this fucked then why bother?

			Okay, it is fucked. I get that. I agree. But not hopelessly. I don’t believe in doomwriting, handwringing, and hopelessness. I do believe we have enormous capacity to heal, both our bodies and the world they reside in. I’ve been in this field a super long time now, and see over and over the astonishing capacity we all have for healing, even when we know what the fuck we are actually up against. 

			I’ve had many people tell me over the years that my book Unfuck Your Brain gave them a different perspective on how to approach their healing. And to not beat themselves up for doing something really fucking dififcult. And I hope this book did the same thing for your relationship with your body. And many of the books that I most love that explore these topics in even more depth are listed in the further reading section of this book for your next steps forward.

			You don’t need me telling you how strong and capable you are, do you? You know. You’re already doing it. Here’s to more support on the journey.
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			Polyvagal Theory

			The stuff written by Stephen Porges on polyvagal theory is very dense and scientific, but interesting. 

			The books (and posters and flipcharts) by Deb Dana on the application of polyvagal theory to mental health are generally designed for mental health practitioners but could also def be used by anyone.

			Somatic Trauma

			Waking the Tiger: Healing and Trauma by Peter A. Levine

			In an Unspoken Voice: How the Body Releases Trauma and Restores Goodness by Peter A. Levine

			Molecules of Emotion: The Science Behind Mind-Body Medicine by Candace Pert

			The Body Keeps the Score: Brain, Mind, and Body in the Healing of Trauma by Bessel van de Kolk

			My Grandmother’s Hands: Racialized Trauma and the Pathway to Mending Our Hearts and Bodies by Resmaa Menakem

			Focusing by Eugene Gendlin

			Focusing in Clinical Practice: The Essence of Change by Ann Weiser Cornell

			Inflammation

			The UltraMind Solution: Fix Your Broken Brain by Healing Your Body First by Dr. Mark Hyman

			The Inflamed Mind: A Radical New Approach to Depression by Edward Bullmore

			Stress

			The Upside of Stress: Why Stress is Good for You, and how to Get Good at it by Kelly McGonigal

			Burnout: The Secret to Unlocking the Stress Cycle by Amelia and Emily Nagoski

			Breathing

			Breath: The New Science of a Lost Art by James Nestor

			Mindfulness and Meditation

			Trauma-Sensitive Mindfulness: Practices for Safe and Transformative Healing by David Treleaven

			Don’t Just Do Something, Sit There: A Mindfulness Retreat with Sylvia Boorstein by Sylvia Boorstein

			Movement

			Overcoming Trauma through Yoga: Reclaiming Your Body by David Emerson

			Yoga for Depression: A Compassionate Guide to Relieve Suffering Through Yoga by Amy Weintraub

			The Joy of Movement: How Exercise Helps Us Find Happiness, Hope, Connection, and Courage by Kelly McGonigal

			Embracing Yoga’s Roots: Courageous Ways to Deepen Your Practice by Susanna Barkataki

			The Myths of the Asanas: The Stories at the Heart of the Yoga Tradition by Alanna Kaivalya and Arjuna van der Kooij 

			Invisible Rainbow: A Physicist’s Introduction to the Science Behind Classical Chinese Medicine by Changlin Zhang

			The Body Electric: Electromagnetism and the Foundation of Life by Robert O. Becker

			Sleep

			Why We Sleep: The New Science of Sleep and Dreams by Matthew Walker

			The Sleep Revolution: Transforming Your Life, One Night at a Time by Arianna Huffington

			Food

			Fearing the Black Body: The Racial Origins of Fat Phobia Sabrina Strings

			Body Respect: What Conventional Health Books Get Wrong, Leave Out, and Just Plain Fail to Understand about Weight by Linda Bacon and Lisa Aphramor

			Wheat Belly: Lose the Wheat, Lose the Weight, and Find Your Path Back to Health by William Davis

			Eat In Peace To Live in Peace: Your Handbook for Vitality by Charlotte Kikel

			Stolen Harvest: The Hijacking of the Global Food Supply by Vandana Shiva

			Primal Nutrition: Paleolithic and Ancestral Diets for Optimal Health by Ron Schmid

			Small Wonder by Barbara Kingsolver

			Animal, Vegetable, Miracle by Barbara Kingsolver

			Supplements

			The Emperor’s New Drugs by Irving Kirsch

			Drug Muggers: Which Medications Are Robbing Your Body of Essential Nutrients---And Natural Ways to Restore Them by Suzy Cohen

			

		

  

    

      

        1 The ACEs assessment is easily found online, and free to use (just not free to republish in a book so I didn’t). The original assessment uses more gendered language (did you witness your dad beat up your mom), so I prefer the state of California ACEs Aware version, which uses more general terminology about parents, guardians, and partners. Additionally, their website has free training you can enroll in, which actually does go into epigenetic changes, how emotional trauma impacts the physical body and the like. It’s the only ACE materials that I have seen discussing that information (besides my own), team science!


      


      

        2 Since it’s a government graph it’s public domain so I can reproduce it just to yell about it. Woohoo!


      


      

        3 Women account for 80% of the autoimmune diseases in the US overall. It turns out that there is an inflammation reason for that as well. Individuals with wombs, predominately cis women, have bodies anticipating the existence of a placenta, leading to the pregancy-compensation hypothesis. Pregnancy requires downregulation so the body doesn’t consider the placenta and embryo an invader to be attacked. Therefore when the body is not pregnant, the immune system gets spikey to protect from germs. Since we don’t have near the number of pregnancies than we did in the past (thanks birth control!) the spikey levels stay higher for longer causing more inflammation and autoimmune disruptions.


      


      

        4 Most humans carry several of these herpesviruses in latent form unless some stressor or biological event allows them to become reactivated.


      


      

        5 This is easier to find than artery plaque build up and the like. I always suggest to clients to find out how much blood work is covered under their well care if they have a large deductible and get as much as possible. Generally only a basic panel is requested unless your doc is doing diagnostic labs, but get a full panel and differentials if they will prescribe it (and if it doesn’t cost you thousands out of pocket). As a nutritionist, I look for patterns of elevation in lab work, not just numbers being completely out of range, as a clue to inflammatory fuckery taking hold.


      


      

        6 I mean, all poop stinks. It’s poop. But if it’s that chronic “something crawled up my ass and died” smell then that may mean toxins your body is working to dispel.


      


      

        7 This is where we really see the complexity of the whole system. Cortisol doesn’t release on its own. The continued threat signals the hypothalamus to release corticotropin-releasing hormone (CRH), which travels to the pituitary gland (there’s the P part of HPA!), triggering the release of adrenocorticotropic hormone (ACTH). Then the ACTH runs to the adrenal glands, prompting them to release cortisol. I refrained from putting this in the main text of the book because ugh it’s a lot of science.


      


      

        8 As determined by measuring blood flow and electric activity in the brain through SPECT imaging (Single Photon Emission Computed Tomography, if you’re nasty).


      


      

        9 I have a middle aged body and I resemble this.


      


      

        10 Look up contraindications for any essential oil you are thinking about using. Some of them shouldn’t be used while pregnant or if you have certain medical conditions. Some shouldn’t be applied directly to the skin. While the palm of the hand isn’t particularly sensitive skin for most people, you can blend any oil with a carrier oil before applying it to your skin, particularly if you haven’t done a patch test on that particular oil or blend yet.


      


      

        11 Sciency stuff? Essentially, working out once, especially when it’s something that is super bouncy-aroundy makes pain spiky if you have a chronic pain disorder because it increases phosphorylation of NMDA (N-methyl-d-aspartate) receptors in the RVM (rostral ventromedial medulla). But gentler and more regular movement reduces NMDA receptor phosphorylation, meaning it helps teach the body to be less pain activated over time. Then, over further time, it increases serotonin levels and our naturally occurring opioids in the body (including in the RVM which is what was initially causing the increase in pain). Your body eventually learns to use exercise to feel better the way it does for normies. 


      


      

        12 This isn’t by BMI standards because, as we are going to establish in the next chapter, that’s garbage. But the weight your body is healthiest at. If you are under or over that right now, adjusting the weight of your blanket accordingly probably won’t be helpful, and will likely not feel right.


      


      

        13 I know, I am saying this a batrillion times, but I have had a doctor not give a fuck about my supplement schedule and wouldn’t even document it. Fortunately, I knew because of my training to watch for certain interactions but his lack of interest was dangerous. I changed doctors. My current doctor doesn’t just document what I take, she is super fascinated with it all and takes notes for herself because she wants to learn more about other avenues of treatment. This is totally the kind of doc to look for, if you have any decision making power in the process.


      


      

        14 According to the modern scale, if a BMI is less than 18.5, it falls within the underweight range, 18.5 to <25, is “normal,” 25.0 to <30 is overweight, 30.0 or higher is obese, and 40.0 or higher is morbidly obese. 


      


      

        15 I hit the underweight mark some years ago when my iron levels crashed out. I was sick, I felt awful and was shaking with cold all the time, but the number of people who told me “OMG you are so tiny! You look amazing! You are so cute!” was freakishly high. When I got treatment and was back at my healthy weight and people commented on that I loved saying “Right? Thank Buddha, I feel so much better now!”


      


      

        16 This is when corn is soaked and cooked in an alkaline solution (usually limewater), washed, and hulled to make the body better able to absorb the nutrients within it.


      


      

        17 I fell for this again in the middle of editing this book. My husband bought some salmon that was labeled as “Atlantic Salmon” so I thought it was wild salmon, not farmed. Nope. “Atlantic Salmon” was the name of the company and it was farmed and dyed for color. I could tell it was grody after one bite and looked more carefully at the label. The fuckers.
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