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            Introduction
When a Part of “Us” Has Been Cut Away

         
         Imagine you are cycling down a city street lined with beautiful trees, enjoying the fresh air and slight breeze. You see that
            you are approaching an intersection, and you automatically reach out to squeeze your hand brakes. But there are no brakes
            there, only the bare handlebar. Your heart rate speeds up; your muscles tense. The intersection is getting closer—you need
            to stop. You clutch at the bar. And then you remember that this beach cruiser bicycle has coaster brakes, engaged by pedaling
            backward. Your heart may continue to pound for a little while as you travel on. Many of us would find the ride stressful,
            since the habitual way of riding a bike is no longer easy, no longer relaxing.
         

         
         The key to this metaphor is that it is the absence of something, something built into the way we naturally operate in the world, that causes our body to react, our heart rate to accelerate, our blood pressure to surge. This whole situation happens in a brief moment, and may even happen largely in our subconscious. We figure out how to manage the situation. But even if we do not note it consciously as stressful, our body has still reacted to the absence of the brakes. You may never have considered this, but this is similar to how our body reacts to the absence of a loved one after they die. Our loved one is built into every action we take and how we function in the world. Their absence
            causes our body to react, because we need them in a basic, survival kind of way. Our body’s stress response to their absence,
            over and over again, happens even if we dismiss the moment as unimportant. The missing hand brakes is a simplistic metaphor,
            but imagine how many times after a loss we might reach out for our one-and-only, by picking up the phone to call them, or
            even just realizing they are not in the room. When they are not there, our grieving body reacts.
         

         
         When a loved one dies, it is not just our brain that responds. Our reaction to loss is not only in our thoughts, our emotions,
            our mind. The response to the death of a loved one is a physiological one as well, reverberating through our body. Bereaved
            people show increased heart rate, blood pressure, stress hormones, inflammation. Without our spouse, or our child, or our
            sibling, the world feels all wrong. Even when we cannot put our finger on what is missing from the situation (maybe it’s missing
            the shoes kicked off and left lying in the hallway, or the whistle of the teakettle from the next room), our body still reacts
            to their absence.
         

         
         When we form a bond with a loved one, we form an unconscious dynamic system, in addition to the conscious one we typically think of. This relationship between two bodies has many responses without either person’s conscious awareness. When my partner hugs me, my heart rate decelerates. When I go to sleep at night, I respond to the warmth, smell, and sounds of him next to me, helping to cue the release and inhibition of various neurochemicals that allow me to slip into that state of slumber. Every time I leave on a trip, my departure from him resounds through my body in ways I am not aware of but that are nonetheless physiologically real. And our reunion leads to more changes in my body, experienced as comfort and familiarity upon my return, as my hormones return to their optimal set point. My body, in addition to my mind, is in a relationship with him. The death of a loved one reveals this system, which otherwise functions as an invisible force, a magnetic attachment bond that dances electron around nucleus without being seen by the naked eye. My body simply responds to my loved one’s absence, unconsciously. 

         
         Human beings attend to the things we consciously experience. But there is more to love than words, and there is more to grief
            than the sadness we feel. Previously, I have written about grief and grieving through the neuroscientific lens. Much (although
            not all) of the mind is governed by thoughts, expressing what we are feeling and thinking, explaining our motivations and
            intentions, planning our activities. Not all of our grief can be expressed in words, and thoughts and insights do not always
            control our feelings or emotional reactions. The Grieving Body goes beyond the conscious experience to reveal the physiological impacts of grieving, what happens when “you” and “me” turn
            into “us” through bonding, and then “us” has a piece cut away. When this amputation happens, we do not return to the “me”
            of before, because the absence leaves a hole that could not have existed before we ever knew love.
         

         
         Attachment relationships regulate our physiology, affecting our hormones and neurochemistry, our cardiovascular and immune systems. This dynamic relationship system governs our reactions and interactions. Our loved one is a huge resource in the ledger of what psychologist Lisa Feldman Barrett calls our “body budget,” the constant attempt to keep our incoming and outgoing energy in balance.1 Because our brain relies on our loved one to help us calm down or to get us motivated, our loved one usually helps to keep
            our body in the normal range of energy where we thrive. Consequently, during grieving, our body attempts to compensate for
            the hole that has been left and tries to reregulate. Attempting to reregulate during grieving looks like fatigue or brain
            fog or restlessness or being more susceptible to the flu. Figuring out how to regain the equilibrium in our physiological
            systems, doing everything without our loved one, is a (largely) unconscious process in grieving.
         

         
         The book you are about to read tells the story of how our psychology, our nervous system, and our immune system are intimately
            linked, and how our bonds with our loved ones regulate these systems. I am a professor in the Psychology Department at the
            University of Arizona, and my research on inflammatory markers and cardiovascular function during bereavement, along with
            the research of many colleagues around the world, has advanced a mechanistic understanding of the broken-heart phenomenon.
            But in addition to my scientific research, I have been learning through personal life experience, through my own grief. Grieving,
            as I wrote about in my first book, The Grieving Brain, can be thought of as a form of learning. Grieving can also be an opportunity for healing. The opportunity arises if we can listen to the messages of stress in our body, those internal sensations and emotions. We can slowly begin to respond to them in a healthy and compassionate way, restoring a full life that takes our body’s needs into account. 

         
          

         When my mother died in December 1999, our family had been anticipating it for years. When I was thirteen years old, she was
            diagnosed with stage IV breast cancer, followed by a mastectomy and a year of weekly chemotherapy, which led to days of her
            never changing out of her bathrobe. She then spent many years in remission, followed by a metastatic recurrence, and then
            a shorter time until the next metastasis, and so on. But all of this medical management was nothing compared to the painful
            management of our relationship, as I entered high school and then moved over a thousand miles away to college. I explored
            the world, motivated by that outward-focused stage of my life, trying to create a little space between us while feeling her
            emotional dependence on me and her heartbreaking grief in my absence. Navigating this change in my closeness with her, navigating
            my enduring love for her while I developed greater closeness with romantic attachments and friends, felt impossible.
         

         
         When she died, I was relieved to no longer be torn between seeking my way in the world and returning repeatedly to Montana, where I grew up. The expectation that I be present at her bedside, or wrestle with guilt when I was not, finally ceased. But of course, our loved ones do not live only in the outer, physical world. They also live on in the virtual world of our mind, encoded in the neural connections of our brain, and my internal relationship with my mother continued as well. Her approval still mattered to me even though she was no longer there in person. Even after our Sunday phone calls ceased, I stressed about not meeting expectations she would have had. When others I cared for experienced depression or anxiety, I continued to see it as my job to fix it, just as I had tried to do for her. Our relationship continued to shape me long after her death, and my anxiety and strong emotional reactivity, which I attributed to interactions with her, persisted during bereavement. From the outside, my friends saw me ricochet through my days, always busy, always energetic. But I was detached from my body, not spending much time aware of my physical state. This prolonged state of agitation likely reflected high levels of stress hormones, which take a toll on the immune system. 

         
         In the year or so following my mother’s death, I began to experience “twinkling” sensations in my arm. Twinkling was the best description I could come up with for these bizarre electrical sensations that today I would call paresthesia (pronounced paris-thee-zhea). Others might describe these abnormal sensations as feeling like one’s skin is being pricked with pins, lasting a few minutes to a few hours. But because they came and went, a few days here and there, I thought little of them, although I did mention them to my doctor at the campus health service of my graduate school. When they roared back, causing me to jump out of bed one night, my doctor pointed out that pains were not normal even if they were intermittent, and they certainly were not “in my head,” as I worried they might be. A few rounds of specialists, including sports medicine and rheumatology, turned up nothing. Over a year later, I told my dissertation advisor—a clinical psychologist jointly appointed in departments of psychology, psychiatry, and neurology—about these strange experiences that were leading to so many appointments. He asked me for a fuller description of the pains, and I described the most recent iteration as twinkling sensations in the outline of a hand across my neck and cheek. Given his extensive background in neurology, I think he knew what was causing this, and he suggested I see a neurologist friend of his. 

         
         The kind neurologist immediately ordered an MRI, which, in retrospect, I doubt my graduate school health insurance covered.
            He recognized the sensation as trigeminal neuralgia, a hallmark symptom of multiple sclerosis (MS). Indeed, the MRI showed
            tiny brain lesions in the places you would expect for someone with MS. “I’m going to give you this diagnosis now and put it
            in your medical record,” the neurologist told me. “We would ordinarily do more tests before giving such a definitive diagnosis,
            but since you are moving to California soon—well, I can tell you that a young woman such as yourself, with intermittent symptoms,
            would not receive a diagnosis for far too long.” And so I began my clinical internship year at UCLA newly labeled with a chronic
            autoimmune disorder and no clear prognosis. I doubted I would ever complete my PhD, let alone take the postdoctoral fellowship
            at UCLA that I hoped to complete in psychoneuroimmunology. Grief over the loss of health is different from loss over the death
            of a loved one, but the feeling of not knowing how to operate in the world, of wanting one’s life put back to the way it should
            be, makes both of them resound as grief.
         

         
          

         Only a few years ago did it dawn on me that the appearance of my MS symptoms might be connected to the death of my mother. And I want to be crystal clear: Bereavement did not cause me to develop MS. My paternal aunt was wheelchair-bound with MS, so I carry a genetic predisposition. I was also raised in the northern latitudes of Montana, a known risk factor because less sunshine from shorter days provides less vitamin D during child development. And I had mononucleosis in kindergarten and harbor the Epstein-Barr virus, which increases risk for MS. So the death of my mother did not cause my MS, but the stress of grieving was likely a contributing factor to the moment in which the symptoms emerged. 

         
         My experience so far with MS pales in comparison with what many people with this disease experience: a mismatch between their
            physical body and the built world that society has created for the “normal” person, a world where people are not expected
            to limp or have reduced vision. In fact, without these visible symptoms, I have been able to pass as a person without a chronic
            illness, and many of my colleagues have not known. I see the struggle with my MS symptoms behind closed doors as similar to
            what many grieving people have described to me. They stop telling people about how they are really feeling when they are asked
            (with a sad face), “How are you doing?” They mask the emptiness or loneliness they feel but do not let on, because they feel
            they should be “over it,” and people are uncomfortable around someone who is in pain. Learning how to manage grueling episodic
            fatigue and other symptoms has given me great empathy for bereaved people who manage the waves of grief that could overwhelm
            them at any time.
         

         
         More important to the book I offer you now are the lessons I learned about leading a meaningful life in the face of terrible loss as I teetered through managing a chronic illness. Loss due to chronic illness and loss due to bereavement both involve the unbearable cloak of grieving, weighing on you every day, shaping what you think, what you do, and your beliefs about the future. When I was first diagnosed, I was told that the first five years would tell me a lot about what the course of my MS would look like. Five years?!, I thought. It is hard to figure out who you are, and how to plan, when you are uncertain about the future. With a chronic
            illness, you cannot imagine a future with unspecified disability. With loss, you cannot imagine a future without your beloved,
            who was always supposed to be there with you.
         

         
         In this book I share with you my experience of grief after the death of my mother and my diagnosis in retrospect, knowing
            what I know now after years of hard-won wisdom, learning how to relate to my internal state differently, becoming aware of
            how I was feeling, and figuring out how to soothe myself. I hope what I have discovered will be helpful to you, who may also
            have faced the heart-wrenching death of a loved one or another type of loss, and yet wish to make good use of this one life
            you are given, to share the gift of the love you have known, and to accomplish what you set out to do before your life went
            terribly off track.
         

         
          

         My expertise in explaining the physiology of grief and grieving is based on more than illuminating metaphors or personal experience, however. I have spent the last quarter of a century studying the body’s mysteries, in blood samples and heart-rate patterns deconstructed into their component parts. Physiology involves a lot of techniques that take laborious study—the methods of transforming physiological signals into numbers. Learning these techniques includes making sure the data represent the signal you want to detect, and not all the other signals the human body produces simultaneously. If you are measuring the influence of the parasympathetic nervous system on the heart, you do not want to accidentally be measuring the influence of breathing on the heart instead. If you are measuring brain activity, you do not want to accidentally include involuntary head movement as well. In addition, research requires not only interpreting the mounds of data produced but also doing so without making classic errors humans are prone to, by using the scientific method. For example, confusing causation with correlation means that we often assume that when two things occur together, one is the reason for the other, unless we carefully design experiments to tease apart order or timing. 

         
         All scientists walk into their labs with preconceived notions about the world around us, and those notions form unintentional
            biases as we decide what questions to ask, who we include in our studies, how we interpret what we see in the data, and whether
            we deem our research worthy enough to publish. My research has been no different, sometimes suffering from small sample sizes
            or nonrepresentative samples or not sufficiently replicated findings. Science bears human fallibility. But the process of
            thinking through the critiques of my research, conducting hundreds of interviews with grieving people while observing their
            physiology, and always pursuing the underlying theories that might explain why and how grieving works, gives me hope that the revelations expressed in this book might serve as a lighthouse for others steering
            their own investigations, whether for the single case study of yourself or a large laboratory producing grief research for
            the world. This book is for anyone who seeks to reduce suffering from any kind of loss, and seeks more understanding of us
            in our world.
         

         
         I began my own journey by studying psychophysiology in graduate school. I was fascinated by the way our cardiovascular system reacts to the world around us and then recovers, enabling us to experience pain and pleasure, and to regulate our emotions. After psychophysiology, I studied neuroscience and specifically functional neuroimaging to peek inside the tantalizing black box of eighty-six billion neurons. But because the brain is not disconnected from the body, I also became curious about how the immune and central nervous systems work together—and so I began to study psychoneuroimmunology. There is a lot to learn when studying immunology, with a whole new set of techniques and possible errors to be made. The immune system is wondrous, able to learn and remember what germs it has seen before, rivaling the impressiveness of the brain. I told myself that I was done taking on new methods—except that by isolating immune cells from blood samples, cells that harbor all of our DNA, the role of genetics in grieving became tantalizingly available. And so I studied genetics as well, leading to discoveries that I believe are only in their infancy but will help us understand the development of our attachment relationships, our responses to stress, and how we carry the experiences of our ancestors forward. My graduate students have spurred me to conduct clinical interventions, an opportunity to determine whether a specific ingredient in a person’s grieving process could be changed and, if so, whether it would lead to an easier road for them. While my pursuit of understanding grief has been dogged, using many different methods and techniques, my goal is to put this knowledge into your hands now, so you can apply the scientific findings to your own life and your own grieving. 

         
          

         We really can die of a broken heart. The undeniable physical response to bereavement emerges in data. In the first three months after the death of his wife, a man’s risk for his own mortality is almost twice as high as a similar man who remains married during the same time.2 The widowhood effect is seen in women as well, at over one and a half times higher risk. We gleaned this knowledge from a
            huge 2013 epidemiological study in the United States that included 12,316 people. But we have known for a long time that bereavement
            increases mortality. Colin Murray Parkes, one of the first psychiatrists to specialize in grief, published evidence of the
            widowhood effect on mortality in the British Medical Journal in 1969, and actuarial tables from life insurance companies documented this phenomenon even earlier. From painstaking research,
            we know the widowhood effect wanes over time. From a study of 1.5 million Finns, we know that between six months and six years
            following a death, mortality risk for the bereaved drops to only 16 percent higher for men and only 6 percent higher for women
            than their married counterparts.3

         
         The epidemiological evidence for dying of a broken heart has made me wonder about—and study—what physiological changes happen
            in our body after the death of a loved one that might lead to outcomes as significant as illness or death. The book that follows
            describes the many organs and systems that may be affected, including the heart, the immune and endocrine systems, the lungs
            and liver, the brain, and the sympathetic nervous system.
         

         
         Many people assume the stress of bereavement must be unique, to warrant the study of its physiology. But the way your body responds to stress is quite simple: Your heart rate and blood pressure can go only up or down. Your inflammation level can be higher or lower, and so on. So although the death of a loved one has long been noted as the most stressful life event, the stress response does not have to look different from responses to other stressors in order to make bereavement a worthy area of study.
         

         
         The point is not whether bereavement causes a unique stress response; rather, I am pointing out that beyond the emotional
            reactions we experience during bereavement, we have a significant physiological stress response. Grieving wails and screams,
            not just as outward expressions of emotion, but inside our body as well. It is my greatest hope that reading this book will
            lead you to deeply understand that grief is a physical experience. And that this understanding will also be a call to action.
            Because if we understand that grief is physiological, there are important implications for how we care for those who are grieving.
         

         
         Bereavement is a period of increased risk for illness and death, and recognizing this should lead to better medical care.
            We should treat bereavement as the monumental stress event that it can be. Grief is not a disease, but it has physiological
            effects, just as pregnancy is not a disease, but it increases the risk of hypertension and gestational diabetes. Consequently,
            societies develop systems to assess risk and provide care when women are pregnant. Taking the physiology of bereavement seriously,
            understanding the new medical science this book includes, should lead us to advocate for health care as a necessary response
            after the death of a loved one.
         

         
          

         I have organized this book in two parts, the first part contemplating the physical and even medical impact of grief and grieving,
            and the second part exploring how to consider grieving as an opportunity for healing.
         

         
         The chapters unfold as a series of questions:

         
         
            	Chapter 1 uses research from epidemiology and cardiovascular psychophysiology to answer the basic question, “Can we die of a broken heart?” 

            	Chapter 2 delves into the complex and highly intelligent immune system, which carefully balances protecting what is self with eradicating what is non-self. This chapter asks, “Why does the immune system tilt off-balance in the wake of the enormous stress of bereavement?” Here
               I share my own studies in psychoneuroimmunology, studying inflammation and white blood cells in those who have lost a loved
               one.
            

            	Chapter 3 wonders, “How do our hormones reflect the stress of cutting away our loved one, and why does bonding mean that this
               hormonal impact is inevitable following separation?”
            

            	In chapter 4, I turn to clinical psychology and behavioral science to consider, “How do our coping behaviors in turn affect
               our physical health?”
            

            	For chapter 5, I return to my neuroscience background, but this time to explain how our brain, as an organ like any other,
               must cope with increased inflammation and remodeling of its cells. But because the brain is also unlike any other organ, we
               can ask, “How do physical changes in the brain after the death of a loved one alter our emotional and cognitive states?”
            

            	The topic in chapter 6 is the impact of grief and grieving on our peripheral nervous system. I trace the sympathetic nerves in the body and the evolution of viruses and bacteria to ask, “Why are we more prone to illness during times of enormous stress?” 

         

         Part Two focuses on the process of healing during grieving:

         
         
            	In chapter 7, I rely on rehabilitation psychology research to take up the question of motivation, asking, “How can we pursue
               value-driven goals if we have no energy and fail to see the point?”
            

            	Chapter 8 delves into the science of behavior change and digs for answers to the question, “How can we develop new and healthy
               habits in the absence of our beloved?”
            

            	In chapter 9, cognitive science and Buddhist practice help answer the question, “How do we raise to consciousness the things
               we avoid and maintain our attention on overcoming the barriers to meaningful activity in our lives?”
            

            	Chapter 10 explores, “How can we reconnect with others when we feel broken, and how could that help our physical health?”

         

         I hope the work my fellow grief researchers and I have done will continue to elevate our concern for our bereaved friends and families, patients, and clients until we better understand how to help those who have suffered a loss. My aim is to raise awareness that not only is bereavement a stressful life experience but also that grieving is a medical risk factor. We can all learn more skilled responses to suffering during grieving. By sharing with you the physiology of grief, and exploring with you a diverse toolkit of coping strategies, I hope those of you who are grieving may come to discover continuous healing in the service of restoring a meaningful life. 

         
         
      
   
      
      
      
         
            Part One
The Physical Nature of Grief

         
         
      
   
      
      
      
         
            Chapter 1
The Heart

         
         Joe Garcia collapsed and died of a heart attack on Tuesday, May 24, 2022. He had just returned home after visiting the memorial
            of his beloved wife, Irma Garcia, a teacher who was shot and killed two days earlier in the Robb Elementary School massacre
            in Uvalde, Texas.1 When we see the photos of the paired black hearses, carrying their two bodies to the cemetery, it resonates with us as an
            image of deepest grief. Tragically, we can truly die of a broken heart. As a psychologist, I have investigated this most human
            of mysteries: How does the heartrending loss of a loved one affect us so profoundly as to cause death? What is the evidence
            that our heart can physically break after a loss?
         

         
         What we know is that our chances of dying of a broken heart skyrocket as soon as we learn of our loved one’s death. The more recent the death, the more impactful for our body. In fact, epidemiologist Elizabeth Mostofsky and cardiologist Geoffrey Tofler studied people who had heart attacks (including nonfatal ones) and discovered that a heart attack was twenty-one times more likely to happen in the first twenty-four hours after the death of their loved one, compared to any other day in their life.2 Twenty-one times more likely. The risk on that first day is even higher when our loss feels moderately or extremely meaningful,
            pointing out that the psychological aspect of grief contributes to our medical outcome. On each subsequent day after the loss,
            our risk of a heart attack decreases.
         

         
         
            [image: CHAP001_001_9780063338906.jpg]

         

         
         Although dying of a broken heart has mostly been studied after the death of a spouse, cardiovascular incidents like a heart attack or a stroke happen after the death of a child and other loved ones as well. Perhaps the most famous example is the death of Debbie Reynolds the day after her daughter, Carrie Fisher, died. And after the death of a parent, our risk of ischemic heart disease increases by 41 percent and our risk of stroke increases by 30 percent. 

         
         Regardless of whether the person you lost is your spouse, child, sibling, or best friend, the most important predictor of
            dying of a broken heart appears to be the strength of your attachment to the person who died. We can see evidence of this
            from a Swedish study by Dang Wei and Krisztina László, who observed patients after they survived a heart attack following
            the death of their loved one. These researchers discovered that when heart attack survivors said the impact of their loved
            one’s loss was significant, regardless of their kinship relationship to the deceased, they had a 12 percent increased risk
            of having a second cardiovascular event (as opposed to when they reported the impact was mild or moderate). The intensity
            of our grief response comes from who the person was to us, rather than just who they were, and it can wring the life out of our heart.
         

         
         
            Having a Theory About Why

            For me, these incredible data demonstrating that grief increases the risk of one’s own mortality raise the question “Why?”
               Theories as to why grief has this impact on the heart seem vitally important to solving this mystery, rather than simply documenting what happens. Most research studies consider a whole host of possible contributors, and these explain only a little of the increased risk. For example, in that last study, Wei and colleagues included the influence of age, sex, education, financial stress during childhood, parental smoking during childhood, partner’s smoking, survivor’s smoking, stroke, diabetes, physical activity, parents’ history of heart disease, etc. All these other factors accounted for only a small contribution to the increased risk of a second cardiovascular event after the death of a loved one. This means the broken-heart effect is still there even when we try to explain it away through myriad other physical reasons. The psychological impact of grief shocks our heart; the absence of our one-and-only tears at our very tissue. 

            
            Two scientific strategies can help us to discover why grief has this impact. The first strategy is to develop theories that
               incorporate what we know about both the psychological and the physiological responses in grief, like attachment theory. Working from the top down, these theories point us to where to look for changes in biomarkers, and researchers can then
               design studies to discover whether the data bear out that those theories are true. The second strategy works from the bottom
               up. We can assess the physiological mechanisms in bereaved people that constitute heart function (like heart rate, blood pressure,
               inflammation, and arrhythmia). By determining whether bereaved people show changes in these biomarkers, scientists can plot
               a plausible path from the death event, through these mechanisms, to the broken heart. For example, not all bereaved people
               experience changes to heart function. So who is at highest risk for the broken-heart phenomenon? If we understand the physiological
               mechanisms, we may find answers as to whether it is the severity of our grief response to a death loss, rather than simply the fact of a death loss, that matters most to our physical health. Of course, the best way forward is to use both top-down theories and the bottom-up accumulation of empirical data together. 

            
         
         
            Attachment Theory

            Throughout this book, I explain several theories as to why we are so seriously affected by the death of a loved one. In my
               own research, I have relied heavily on attachment theory to understand why a loved one’s death might cause us physical harm.
               Attachment theory was first described in 1982 by British psychiatrist John Bowlby, who made careful observations of infants
               who were separated from their parents. Relevant to the loss events of his time, Bowlby had studied orphans of World War II
               and systematically described their protest and then despair when they were orphaned. Bowlby went further and made comparisons
               to separation reactions in other animal species as well, giving us brilliant new insights into the basic science of why loss
               has such a huge impact. We cannot study grief and loss without first studying love and bonding, and his studies of separation
               revealed the invisible tether of attachment between parent and child.
            

            
            Since I live in the American Southwest, when I think of attachment, I always picture a string of little quail following in a line behind their bigger mommy or daddy quail. Each baby quail has a tiny little feather at the crown of its head, bobbing up and down, a miniature version of their parents’ same bobbing feather. One year, quail nested in a huge flowerpot on my back patio. At some point in the spring, I heard a racket outside and looked through the sliding-glass door to see one of the adult quail standing on the ground, loudly encouraging the little ones to make their first leap out of the pot. This took quite a bit of time and encouragement, especially to get the last chick to venture out. Protesting separation, and making the effort to stay together, is part and parcel of our attachment bond. That bond is the invisible tether, sometimes stretching across miles or across days and weeks. It is the deeply held belief “I must wait for them to return. They will always come back for me” or “I must find them. I know they are out there waiting for me.” Our implicit beliefs arising from attachment motivate incredible patience or effort. This motivation gets its strength from powerful neurochemicals in the brain. Once we have formed a bond with our loved one, our brain understands that this one-and-only is different from any other of our species and uses dopamine, opioids, oxytocin, and cortisol to motivate us to seek them out. 

            
            Attachment theory predicts two responses to the absence of our loved one, demonstrated in numerous research studies: protest
               and despair. Seeking out our one-and-only, along with protesting being separated from them, clearly makes sense when our loved
               one is alive. If loudly protesting their absence does not work, if it does not bring them back, then despair settles in. But
               even our despair has its function—this is our brain recognizing that the one-and-only will never return, and despair is the
               manifestation of this deep knowledge of our new reality. I think of protest as “Oh no, they’re gone?!?” and despair as “Oh no . . . they’re gone . . .” Both reflect awareness of the new reality, as painful as it is.
            

            
            But this is not the end of the story. This natural learning process eventually allows us to return to living in the present moment, to transform our relationship with the deceased through continuing bonds, and potentially to strengthen our attachment relationships with living loved ones or even form new bonds. For most of us, our physical body can withstand the stressful process of grieving, despite how painful and disruptive it is. Our attachment neurobiology is designed to resiliently allow us, with support, with time and experience, to continue to pursue a meaningful life, having gained the bittersweet awareness that love and grief are all a part of it. 

            
         
         
            The Heart Is a Remarkable Organ

            Although most of us think of our heart in terms of plumbing (blood pressure through pipes, corrosion in arteries), the most
               fascinating aspect of our heart is electrical. Pacemaker cells autonomously beat to their own drum of approximately 220 beats
               per minute in each and every heart, for no apparent reason other than the miracle of life. Two primary electrical systems
               wire—or innervate—the heart: our sympathetic nervous system and our parasympathetic nervous system, together called the autonomic
               nervous system. The parasympathetic nervous system uses the vagus nerve, a word that comes from the same root as vagabond, because the vagus nerve “wanders” throughout our body, regulating many of our organs in addition to the heart. This same
               set of nerve fibers controls our larynx, trachea, stomach, pancreas, kidneys, and intestines.
            

            
            Our parasympathetic nervous system has captured my attention since the early days of my graduate training, when I studied how this system might react during bereavement. If our sympathetic system can be thought of as the gas pedal, the vagus nerve of our parasympathetic system can be thought of as the brake pedal. The reason our heart ticks along at a resting heart rate of less than 220 beats per minute is because our vagal brake is constantly being applied (at least when we are sitting still). The genius of this system is that when our vagus nerve lets off the brake a tiny bit, the heart immediately accelerates. For our sympathetic system to get the heart going faster, a great input of energy is required to release the hormone adrenaline. But for our vagus nerve, it takes much less energy to simply let off the brake to increase the heart rate. So our parasympathetic system can react much more quickly and with less effort. Notably, the sympathetic and parasympathetic are not always reciprocal. They can both be activated, analogous to a drag racer at the starting line, pressing both pedals so the car is still until the flag goes down. These two systems work together to match our heart rate to what our body needs, based on what is happening in our environment. 

            
            Why does a psychologist study the unique influences of sympathetic and parasympathetic influences on the heart? Because emotion, concentration, and recognition of stressful events all affect our heart rate. Psychophysiology has been a part of psychology dating back to the earliest laboratory of German physiologist Wilhelm Wundt, when “psychology” was a new discipline in 1879. Assessment of heart rate has come a long way since then, utilizing elaborate mathematical models to evaluate the way one heartbeat relates to the next one in the sequence. Picture the readout of your heart rate on graph paper, the sharp peaks etched on an electrocardiograph. Now imagine how far apart those peaks are—for a fast heart rate, the peaks are close together, and when the rate is slow, the peaks are farther apart. But the distance between peaks is almost never constant. In fact, our heart rate continuously accelerates and decelerates a tiny bit or exhibits heart rate variability. This acceleration and deceleration follows our breath. When we inhale, our heart rate goes up. When we exhale, our heart
               rate goes down. If you go running and get your heart pumping, you can feel this yourself by taking your pulse when you stop.
               During your inhale, your heart rate is fast from your exertion. During your exhale, you will feel your pulse slow. Understanding
               these influences can help us to solve the mystery of why a stressful event might overwhelm our heart following the death of
               a loved one.
            

            
            But first, the knowledge of cardiovascular functioning can help us to understand how bonds with our loved ones are created
               and maintained. Social engagement, and the cardiac control it requires, begins when we are infants. Much of this happens during
               nursing, which necessitates a unique behavioral state, as infants must focus and remain nearly immobile. I have recently had
               the joy of taking care of an infant, and I can tell you that sucking from a bottle requires a surprising amount of effort
               and concentration!
            

            
            Social engagement requires us to make eye contact, modulate our tone of voice, and form facial expressions, all of which become associated with the calm and safe experience of nursing. Our ability to know when to trust other human beings begins here, based on what we see and hear from our caregivers. Our capacity for social bonding starts with cooing, gazing, smiling, and sucking, all regulated by our autonomic system. Through these expressions, we communicate whether we want our loved one to come closer or to give us some space, and we learn the signals from our loved one for the same requests. Reading social cues, expressing our emotions, getting riled up, and then calming down again—each of these are aided by our autonomic nervous system. Together with sympathetic nerves, the parasympathetic nervous system enables calming (rest and digestion) and communicating (vocalizations, facial expressions, and head rotation). This well-regulated social engagement enables the creation of our attachment bonds. Our psychology and physiology are inextricably linked. 

            
         
         
            Better Vagal Tone Facilitates Bereavement Intervention

            How does our vagal brake relate to bereavement stress? In my dissertation study, I was curious as to whether individual differences
               in vagal control would enable better cardiac regulation during waves of grief. We know from research with nonbereaved people
               that more effective vagal control predicts fewer heart attacks. So I asked bereaved participants to come into the lab for
               my study, and I measured their heart rate variability at rest. Then I asked them to write about what happened when their loved
               one died. I asked them to come back the next week and write a letter to their loved one, saying goodbye. The third week, I
               asked them to write about how the death of their loved one had affected their life.
            

            
            I discovered that those with greater vagal cardiac control showed decreased grief across the three weeks. They benefited most
               from processing their grief experience through writing, compared to those bereaved people with less vagal control.3 I also studied a group of bereaved people who came in for the same three weeks and just wrote unemotionally about the facts of what had happened during their day. These latter participants served as a comparison group, so I could distinguish the writing intervention effect from any change that occurs naturally during grieving. Unlike the intervention group, improvement in grief in the comparison group was not predicted by whether or not participants had high vagal control. 

            
            I interpret these results to mean that two different elements are important in grieving: emotional processing and concurrent physiological regulation. Expressing our feelings and thoughts about grief enables us to grapple with what has
               happened and what it means for us. If our cardiac regulation enables us to react and recover from these waves of grief, then
               we benefit from that emotional expression in the form of less grief over time. This study demonstrated the interrelated links
               between our physiology and our psychology. The heart can be thought of as an accurate barometer of the nature and intensity
               of our thoughts, feelings, and motivations. From the readout of the heart, we can see the automatic, unconscious dance between
               our body and the loss that shattered our world. Seeing the effect of grief in the peaks and valleys of an electrocardiogram
               reminds us that the impact of loss, although it seems mysterious, is real.
            

            
         
         
            A Broken Heart vs. Takotsubo Cardiomyopathy

            The increased rate of mortality among bereaved people we have been discussing, or “dying of a broken heart,” is different from Takotsubo cardiomyopathy. Takotsubo cardiomyopathy, first reported in 1990 by Hikaru Sato and colleagues while treating Japanese earthquake survivors, is defined by a specific anatomical “ballooning” of the heart. When people with Takotsubo cardiomyopathy show up in the emergency room, it looks for all the world like they are having a heart attack. But they are not having a heart attack, although they still need medical attention.4 So the broken-heart phenomenon is broader—it includes Takotsubo cardiomyopathy but also heart attacks (including fatal ones), strokes, and other medical events. Dying of a broken
               heart means that the mortality rate among bereaved people is higher than nonbereaved people, regardless of the cause.
            

            
            Takotsubo cardiomyopathy is nonetheless fascinating. It usually follows an extremely stressful event in the person’s day.
               This stressful event could be the death of a loved one but can also be a significant argument, learning of the illness of
               a close person, significant stress at work, attending a funeral, or an earthquake. Less widely known, and much rarer, Takotsubo
               cardiomyopathy can also occur after an intensely positive event, like a family wedding, a milestone birthday party, the triumph
               of a favorite sports team, or winning the lottery.5 The temporary ballooning of the heart in Takotsubo cardiomyopathy following an emotional event likely results from the “stunning”
               of the heart by adrenaline. While Takotsubo cardiomyopathy happens on the day of an emotional event, dying of a broken heart
               can occur at any time after the loss, from the same day to weeks, months, or even years later.
            

            
         
         
            An Emotional Stress Test for the Heart

            A unique study from Australia by Thomas Buckley and Geoffrey Tofler investigated the mechanisms through which bereaved people might die of a broken heart.6 Buckley, a critical care nurse, contacted bereaved spouses or parents of deceased patients from hospital emergency departments
               within seventy-two hours following the death of their loved one. Participants in the study had cardiovascular assessments
               within two weeks of the death and again at six months. Buckley also enrolled, as a comparison group, nonbereaved family members
               of patients from other hospital departments (like orthopedic or endoscopy clinics) and assessed them at two weeks and six
               months as well.
            

            
            From this careful study, we know that acutely bereaved people have a higher twenty-four-hour heart rate and higher blood pressure,
               and lower heart rate variability than their nonbereaved counterparts. These are known cardiovascular risk factors, suggesting
               they are mechanisms that could contribute to the increased cardiovascular risk in bereavement. In addition, the bereaved showed
               risk factors for heart attack and stroke, prothrombotic changes seen in their blood samples. Here is the most valuable part
               of Buckley’s longitudinal study: These cardiovascular measures had returned to normal after six months, so that heart function
               of bereaved and nonbereaved groups was indistinguishable at that point.
            

            
            Roman Palitsky (a graduate student of mine) and I asked: If grief is causing our heart to malfunction, when is

            
            
            
            
            
            
            
            
            
         
         
            Absence Makes the Heart Respond

            
            
            
            
            
            
            
            
         
         
            Our Loved One as Our External Pacemaker

            
            
            
            
            
            
            
            
            
            
         
         
            Acknowledging Grief as a Cardiovascular Risk Factor
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