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Introductory Note by Robert Coles


The following stories by a physician who aims to render the lives, the ups and downs, of his young patients summoned to my mind memories of my times spent as a medical student with the physician and writer William Carlos Williams. Dr. Williams often made home visits, and in so doing got to know where and how the children he met lived, spent their time, and, yes, pondered life’s challenges, opportunities, travails. So it is with Dr. Boyce, who lets us lucky readers meet and learn about the lives of the youngsters he considers, treats as a physician, and then enables us also to do so. “Only connect,” said the writer E. M. Forster, and in this volume we do—we find ourselves contemplating how it goes for a wide range of youngsters as they confront life’s hurdles, and in so doing tell us through their doctor’s knowing eyes, ears, mind, and heart so very much about human suffering, but also about the grit, and valor, and effort at endurance that so many assert, even as children, and beyond.


Robert Coles


Concord, Massachusetts


2017










Foreword by T. Berry Brazelton


This is an impressive and important book—a collection of ideas and research—that reveals the profound prenatal and perinatal factors that affect an infant’s and child’s later development. Dr. Boyce identifies a special group of children—“orchids”—who are outliers among groups of more typically developing children, or “dandelions.” Orchid children are uniquely fragile, needing special nurturing to achieve their best. Dandelions are more rugged and likely to overcome any difficulty, but are often average or ordinary in outcomes.


Dr. Boyce outlines an argument and backs it up with convincing research showing that children vary greatly in their development due to the unique interactions between their genes and environments. These interactions start in utero, for the fetus is already influenced by stressors, nutrition, and the mother’s emotions before birth. The mother and unborn child strive to adapt to these influences, as if preparing to deal with the same conditions after birth. Thus a fetus whose mother is under stress, eating poorly, or depressed before birth can become a newborn with high levels of stress hormones, excessive vigilance, and a diminished ability to attend easily to learning. On the other hand, babies whose mothers are not stressed or depressed, are looking forward to delivery, and are eating and sleeping well are exceptionally ready to learn, engage in effective relationships, and optimally develop. These infants will be better able to learn self-regulation (by, for example, sucking on a thumb or fingers to calm themselves down from an upset). A mother who immediately starts nurturing, holding, stroking, cuddling, nursing, and talking softly to her baby will pass on the ultimate ingredients for healthy, positive development.


These events become reflected in the baby’s epigenome, leading, Boyce shows, to the eventual emergence of orchid or dandelion babies. All parents need to be given a chance to understand their babies’ temperaments and individual differences right from the start. To facilitate this understanding, a pediatrician, neonatologist, or nurse practitioner can translate the baby’s capacities and teach parents how a baby’s behavior can serve as a useful language, helping them to become responsive and optimal parents. Such an understanding of the child and his or her behavior can magnify the caring and sensitivity of all parents.


I have been concerned in my own practice of pediatrics in Cambridge, Massachusetts, about loving parents who attempt to protect their infants and children from all stress of any kind. It is important for infants and children to develop early their own ways of handling stress and difficulty. Such self-regulating mechanisms must be acquired and practiced throughout early childhood, by both orchid and dandelion children, so that they are ready to cope with the adversity all children must eventually face.


This is a book that I hope all parents and professionals (doctors, nurses, early childhood specialists, teachers, and others) will read in order to help them understand how different children, like orchids and dandelions, develop and grow. It will add to their understanding of how best to nurture each child, especially those who most challenge conventional approaches to treating, teaching, and caring for children.


T. Berry Brazelton, MD 


Barnstable, Massachusetts


2017










Foreword by Philippa Perry


Although working in the mental health field myself and having long been aware that some of us are significantly more sensitive than others, I had not realised how this works on a biological level before being enlightened by this remarkable, groundbreaking, essential book.


The information in The Orchid and the Dandelion is intelligence we all need. It is especially valuable for parents, physical and mental health workers and teachers, but useful for all, so we can better understand ourselves and our fellow humans.


Some people can bounce back after appalling traumas and others cannot get over what, to most people, would be but a minor setback. Some seem to have terrible childhoods and yet manage to thrive despite them. Others, even if coming from apparently loving, high-income homes, suffer from mental and physical health difficulties though their siblings may not. But why is this? Tom Boyce’s The Orchid and the Dandelion: Why Sensitive People Struggle and How All Can Thrive investigates this paradox. 


I read the book with a mixture of fascination and relief: the relief that comes when I found reasons, stories and evidence to substantiate what was previously only guessed at or felt rather than really known; and fascination with this enlightening body of research.


One of the facts that blew me away was that it is a well replicated finding in medical research that about one in five infants suffer over half of all the physical and psychological illnesses found within a population of children. There is also evidence that these children become similarly afflicted adults. This appears to be true for children around the world whether from a rich or poor background.


Many of these more afflicted children are those that Boyce calls Orchid children, the ones more susceptible and sensitive to the effects of their environments. The rest he refers to as Dandelion children to invoke their relative hardiness in many different environments. Further, this statistical divide does not just apply to humans but research with other mammals also comes up with a similar statistic. So, do we just have to accept that one fifth of us will have more difficult lives? No.


Throughout all the research, a pattern emerges. If Orchids get the right nurturing that allows their sensitivities to work for them, they come out on top, but if their environment works against them, they sink to the bottom. The Dandelions, less affected by inequalities and adversity, are more robust and are less impacted by their environment. But because Orchid children are more susceptible to both negative and positive social conditioning they have the best outcomes, or, unfortunately the worst.


There are many stories in the book that illustrate the research. Perhaps none so moving as his own case study of himself and his sister which explains why siblings from the same family can turn out so differently. It’s hard for parents to understand why if they can raise one or more offspring to succeed, why another of their children does not thrive. This book lifts the lid on that particular mystery. It is important to note that a child cannot decide whether to be an Orchid or a Dandelion, that is decided by the interplay between environment and genetics. In other words, you cannot scold someone out of being ‘too sensitive.’


We need to offer kinder, more sensitive and egalitarian environments in homes, schools and society. Dandelions will thrive even better and Orchids could be allowed to fulfil their potential. In this remarkable book Boyce shows us why this is so, and how it can be achieved.


Philippa Perry 


Psychotherapist and author of


The Book You Wish Your Parents Had Read


London


2019










Introduction


What if the children about whom we worry most were actually those with the greatest promise? What if those youth whose lives are marked by turmoil and difficulty were plausibly heirs to the brightest, most creative futures? What if seemingly blighted and troubled childhoods could give way, under conditions of encouragement and support, to adulthoods bearing not simply normal lives and passable achievement, but deep, rich relationships and inspired accomplishment? What if even the very real burdens of a child’s uncommon fragility could be reshaped, under responsive conditions, into the tangible advantages of human resilience? What if, in short, the apparent frailties and disarray of some young lives were redeemable—through the alchemy of nurturing families or communities and transformative care?


This book is the story of just such a surprising redemption. It is a narrative mined from a body of child development research and from a near lifetime of careful watching—by a once-young pediatrician who became, by blessing and luck, a father, a grandfather, and, in the end, a grizzled and well-marinated counselor of children and families. The story, at once scientific and personal, is offered as a gift of encouragement and hope for all those who teach, protect, care for, raise, or worry over children, as well as those who have struggled since childhood to understand the origin of their own affliction with human differences. If your life resembles my own to any degree, you have fretted incessantly over your children’s well-being and future and have long pondered how their strivings and trials may stem in some manner from your own. You have likely thrilled at their triumphs and masteries, lived for their affections, taken pride in their accomplishments, and brooded over their troubles and sorrows.


When our daughter-in-law was pregnant with our first grandchild, my wife, Jill, and I were awakened one night out of the deepest of sleep by the sudden intrusive ringing of the bedside telephone and a call from our son, three thousand miles away in Brooklyn, New York. His young wife, nearing the end of her second trimester, had been unable to sleep because of a recurring sharp pain in her flank and pelvis. It hurt badly, and they were both alarmed, especially as rank novices in the business of babies and pregnancies.


Struggling to shake off sleep, Jill (a nurse) and I took a foggy but reasonably careful medical history of this pain, trying to discern with more precision its location, character, and possible cause. Chief among our tacit but mutual concerns was the fear that the pain signaled an early onset of labor and the possibility of a premature, thirty-two-week delivery, with all the attendant hazards to mother and child. As we heard about the pain in more detail, however, we became reasonably confident that it was a muscle strain, probably stemming from a tiny woman, with a belly of unaccustomed dimensions, turning too abruptly in bed. We reassured the young couple that the pain would likely go away on its own and that a heating pad and bed rest would hasten its resolution.


After we finished the call, I turned to Jill and exhaustedly remarked that, as truly wonderful as it had been for our children to have found their mates and launched their own families, it had the unforeseen effect of doubling the number of people over whom to worry and ruminate. Though we had intermittently fussed and stewed for nearly thirty years about the complexities of our own two children’s ailments and scrapes, we now had three more—a daughter-in-law, a son-in-law, and a thirty-two-week-old grand-fetus—over whom we were also obliged to fret! Happily so, but still worried.


But these were largely mundane, relatively unremarkable concerns—the kind that are the normative land mines of ordinary parenthood: the two-year-old who lacerates her lip in a fall while trying to pee in the sink; the five-year-old who feels lonely and bereft in his kindergarten classroom; the middle schooler who misplaces, within a single year, five jackets and four book locker padlocks; the twelve-year-old who is bullied by “friends” who repeatedly force him into a trash can; the fifteen-year-old who issues open invitations for parties at her out-of-town parents’ home, to their lasting annoyance and dismay. These are the banal offenses that nearly all parents have encountered, in one form and time or another, in the raising of their children. While sometimes laughable in retrospect, they are capable of generating in the moment itself considerable chagrin and distress.


But the pain of a parent whose son or daughter has gone seriously adrift—into drug abuse, delinquency, depression, or allegiances to destructive friendships—is anxiety of an entirely different order. Watching as a child strays perilously off course and begins to sustain the feared, often indelible consequences of departure from a healthy life is the kind of parental apprehension that is almost physically sensed. It is the “pit in the stomach,” the panicked, slightly nauseous desperation and dread that disallows sleep, becomes a preoccupation at work, and can erode even the strongest of marriages through miscommunication, acrimony, and disappointment. Watching a child slip away into the dark territory of serious psychological troubles, addiction, school failure, or criminality is an agony almost beyond description. Though never having sustained this level of worry as a parent, I have had a direct and indelibly memorable encounter with such anguish throughout much of my life—because of my sister, about whom more is to follow.


Among the most fervent ambitions of this book is to offer solace and hope to just such anguished “families”: to the parents, teachers, siblings, and others who have lost their confidence in the retrievable promise of a child or children; and to those whose belief in a child’s inherent goodness and potential has been shaken. For in the story of the figure of speech from which this book draws its enigmatic title—the metaphor of orchid and dandelion—lies a deep and often helpful truth about the origins of affliction and the redemption of individual lives. Most children—in our families, classrooms, or communities—are more or less like dandelions; they prosper and thrive almost anywhere they are planted. Like dandelions, these are the majority of children whose well-being is all but assured by their constitutional hardiness and strength. There are others, however, who, more like orchids, can wither and fade when unattended by caring support, but who—also like orchids—can become creatures of rare beauty, complexity, and elegance when met with compassion and kindness.


While a conventional but arguably deficient wisdom has held that children are either “vulnerable” or “resilient” to the trials that the world presents them, what our research and that of others has increasingly revealed is that the vulnerability/resilience contrast is a false (or at least misleading) dualism. It is a flawed dichotomy that attributes weakness or strength—frailty or vigor—to individual subgroups of youth and obscures a deeper reality that children simply differ, like orchids and dandelions, in their susceptibilities and sensitivities to the conditions of life that surround and sustain them. Most of our children can, like dandelions, thrive in all but the harshest, most bestial circumstances, but a minority of others, like orchids, either blossom beautifully or wane disappointingly, depending upon how we tend and spare and care for them. This is the redemptive secret the story herein reveals: that those orchid children who flounder and fail can as easily become those who enliven and thrive in singular ways.


But there are other reasons why you, as a reader, might want to explore the scientific story that this book tells. Perhaps you are a parent grappling with the disappointing realization that “one size does not fit all” in your efforts to parent effectively your remarkably diverse brood of kids. Maybe you have a child who is severely struggling in school or in life, despite your best intuition that he or she is a remarkable and promising young person. It might instead be that you are a schoolteacher groping for a better way to understand the disorienting menagerie of children you are charged with teaching (and managing!). Or perhaps you are yourself one for whom the metaphor of orchid and dandelion captures a personal reality you have always sensed but never spoken or understood.


In the coming pages, I will convey scientific findings and actionable advice relevant not just to the lives of orchids, but to dandelions as well. While less at risk than orchids, dandelions have their own unique set of physiological and psychological traits, and understanding these can impart greater measures of awareness, success, and contentment. And dandelions themselves still face the cruel vagaries of circumstance and chance. As we know from observing plants in nature, no matter how hearty or resistant a species may be, all are capable of withering at any point in their life span. So although this book takes as its point of departure the susceptibilities of children to their socioemotional worlds, our origins and sensibilities continue to shape us all the way into midlife and old age. This makes of human beings a not invulnerable species, but one with powerful, recurring opportunities for reclamation and renewal.


In the chapters ahead, it is my modest but serious intention to offer useful knowledge and assistance to a diverse spectrum of readers. We will explore the early origins of research relating stress and adversity to child development and mental health. We will see, in a frank admission of the sometimes accidental and serendipitous character of scientific discovery, how the first glimpses of powerful differences in neurobiological sensitivity to social contexts came about. I will describe what is known of the developmental origins of orchids and dandelions, why no two children are ever raised in the very same family, and how the field of epigenetics is revolutionizing our understanding of gene-environment cooperation in determining who we are and will become. I will summarize the evidence to date for all the ways in which differences between human orchids and dandelions are played out in the preservation of health and the genesis of chronic disease, in developmental attainments and educational achievements, and in positive responses to preventive interventions. I will consider what is known about loving, sustaining, and encouraging an orchid—whether your child, your student, your patient, or even yourself—and how the splendid potential of a human orchid can be unleashed in the social environments we devise and create. For orchid children, the world is sometimes a frightening and overwhelming place, but with loving and supportive help, they can, as we discovered to our great surprise, do as well as or thrive even more than their dandelion peers. In the end it is not vulnerability but sensitivity that defines the orchid, and when given the right support, that sensitivity can blossom into lives of great joy, success, and beauty.


As I map out the defining features of orchid lives, I will also reflect upon those of us more aligned with a dandelion’s way of being and will take note of how essential, how vital such individuals are to what George Eliot referred to as “the growing good of the world.” Though distinctive in several dimensions, dandelions have their own life struggles and challenges that will be important to understand and define. We will also discover that beneath the serviceable categories of “orchid” and “dandelion” lies the truer reality of a continuum, a spectrum of sensitivities to the world, along which we all have a place. In the end, it will be the remarkable complementarity of orchids and dandelions that we will want to sustain and remember: the usefulness, and often love, of the one for the other, the symmetry and mutuality of their symphonic roles in human discourse and history, and their coevolution as distinctive but equally cogent solutions to the deep dilemmas life calls forth.


Finally, and at a broader, more global scale, we live now in a time of resurgent disregard—perhaps unprecedented within our lifetimes—for the care and protection of the most susceptible and powerless of the world’s people. In a growing number of nations around the world—perhaps most visibly and disturbingly in my own, the United States—the defenseless are bullied and mocked; the poor are blamed for their poverty; the homeless are scorned as slothful and inept; refugees from violence are turned away; the lowly are ignored; and the “least of these” are rejected and forgotten. There is a global and sadly accelerating turn from the plights and needs of our most marginalized, disenfranchised, and vulnerable people.


More illustrative of the broader concerns of this book, however, is the reality that it is the children of our societies who are the most sensitive and susceptible of all those who lack power, the most dependent among those who rely vitally upon grace and beneficence for survival. It is our children who are incapable of providing for themselves, who cannot stand alone without protection or help, who are most vulnerable to the failings and indiscretions of nations. Though orchid children are, as we will see in the pages to come, those especially responsive and tender to the manner in which we treat and protect our young, at the larger scale of human societies and populations, it is all children who are the orchids of the world.
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A Tale of Two Children


It is miraculous 


that flower should rise 


by flower 


alike in loveliness—


as though mirrors 


of some perfection 


could never be 


too often shown—


silence holds them—


in that space.


William Carlos Williams, “The Crimson Cyclamen”


This is the story of a redemption: a story of children who, like orchids and dandelions, differ dramatically in their sensitivities to environmental conditions; a story that has gradually but steadily emerged from twenty-five years of laboratory and field research; a story in which its author is deeply invested, both scientifically and personally, as one of the researchers from whose work the story issued, but also as one of the children for whom the story became painfully and compellingly real long before there was even a story to tell.


The story of the orchid and dandelion begins then with two redheaded children, of which I was one, born into a middle-class 1950s California family, a little more than two years apart in age, who experienced what seemed nearly twin, mirrored childhoods. Both children, parented with all of the love, hope, and buoyant expectations of the postwar generation, and each the other’s best and truest playmate, were as indistinguishable in disposition and sensibility as any brother and sister can be. Yet at a pivotal time of upheaval and disarray in their family’s collective life, the two children parted ways: one on a path of educational achievement, deepening friendships, long and committed marriage, and a life of almost shameful good fortune; the other on a trajectory of steadily escalating mental disorder, loneliness, and devolution into psychosis and despair.


My younger sister, Mary, was a freckle-faced, winsome little girl who was to one day mature into a young woman of stunning physical beauty. Cherubic as a child in both countenance and constitution, she charmed all who saw and knew her, with a quick, multiply dimpled smile, a coy reserve, and an acuity of thought you could see behind her young blue eyes. She had changed her name from Betty to Mary in mid-adolescence, in what could only have been an anguished attempt to press the reset button on her receding youth, by starting again with another name. Yet her decline into a life beset by suffering and incapacity masked an extraordinary array of often hidden but truly exceptional gifts. She had an artist’s eye and an almost intuitive capacity for seeing and creating beautiful and engaging physical environments. In another life, she might have become a designer or a decorator of great renown, and even today many of her treasured paintings, chairs, tchotchkes, and baubles still adorn the homes of her brothers, daughter, nieces, and nephew.


But Mary’s greatest, perhaps least visible asset was her immense intelligence, which became ever more apparent as she grew and studied, and which was ultimately rewarded by a baccalaureate degree from Stanford University and a graduate degree from Harvard. She was regarded by her professors not simply as a diligent and promising student, but as a gifted young scholar, full of uncommon insight and possessed of a luminous mind. She was surely the most intelligent, creative, and clever member of our family, her older brother a shadow of her astonishing acuity and vision. Clearly introverted and shy by inclination and temperament, by late childhood she had mastered the ability to win the attention and affection of other children and to engage in intimate and satisfying personal friendships. Many of her relationships in primary school were carried with her into adult life, despite the sad unwinding of her health that was soon to follow.


So the curly, red-haired infant girl that my parents brought home in my own third year of life became my first, best friend, the abiding, readily-at-hand playmate with whom I spent long hours in games, elaborate stories, and elegant fantasies. Seldom tiring of each other’s company, we spun endless collaborative tales of make-believe adventure and intrigue and fed our dual fancies for magical, imaginary play. I marveled at her ingenuity when she managed, during one memorable naptime, to shove a whole small box of raisins up her nose one by one, a misadventure that brought a trip to the doctor’s office. There she was magnificently emptied of scores of mucus-laden raisins with a long, shiny forceps that disappeared impossibly deep within a three-year-old pug nose. I became recurrently and loudly indignant at her penchant for carsickness on long car trips, when she reliably vomited on the seat between us, once on her brother himself, and once, most unforgivably, on his prized “Indian tent” (so named because he didn’t know the words “teepee” or “wigwam”). I worried over her safety, once rushing to her aid at the beach when, tightly encircled with an inflatable life ring snug round her waist, she ended up an inverted buoy, butt and legs flailing in the air and a sputtering fount of seawater when righted. She and I were pals as much as sister and brother, an equal partnership of sublime, noisy play with no limits, few rules, and a mutual devotion to outrageous imagination. Though I couldn’t have said it at the time, I really loved her, as much as a five-year-old can love his sister, and she loved me.


When our younger brother came along, nearly a decade after my sister’s birth, we reveled together in the joys of joint big brotherhood and sisterhood and joined our parents in unabashed worship of this unheralded, carrot-topped infant. An archival 1957 Christmas card in our brother Jim’s second month of life so captures this physical, encircling family endearment that it has been forever since referred to as “The Adoration of the Magi Card.” Mary and I became even closer through our shared, sometimes competitive but always tandem joy at the advent of a new baby brother. As our minds and bodies began to change with the onset of puberty, we entered adolescence with as close and caring a relationship as siblings ever have—rich in history, suffused with love of family, and filled with a shared sensibility about the nature of the world and the character and purpose of our lives.


And then the bottom fell away. Our family moved five hundred miles north to the San Francisco Bay Area, where our dad would pursue a doctoral degree in education at Stanford, clearly by then a “mature student.” In the months leading up to the decision to depart, he had become profoundly depressed, suffering in the language of that time a “nervous breakdown,” which miserably fastened him to our living room couch for days at a time. It disallowed his work and sent him into a visible and unsettling oblivion of emotion, fierce tears, and uncertainty about his future. We nonetheless moved to the north, where all of the social, physical, and pedagogical environments we had known were gone. We were suddenly awash in a sea of newness, challenged and dismayed by unfamiliar social and geographical landscapes. The neighborhood in which we now played was unmapped and starkly foreign; the schools we attended were peopled with vast crowds of nameless kids; and even our family felt adrift and unanchored in these new, stormy waters.


Mary and I entered unfamiliar schools, and within a year or two had both encountered the even stranger, enemy territory of middle school. Our mom, preoccupied with the exigencies of caring for an infant child, did her best to soften the blow of how our young worlds had turned upside down, but her own support, our dad, was immersed in a deepening vortex of graduate studies, classes, and student obligations. Our parents’ marriage, perennially troubled by discord and disagreement—over family budgets, child discipline, conflicting wills, and imagined slights—took an ominous turn toward more physical, serious struggles. Two beloved grandparents and two uncles died; we moved a second time to a new home closer to the Stanford campus; and our dad, having completed his degree, took a new and even more challenging and consuming job.


None of these closely clustered events in the life of a young family about to enter the 1960s were uniquely onerous or even remarkable for their severity or perniciousness. Indeed, many families routinely sustain disruptions and stressors of equal or greater magnitude and scope, and some have endured unspeakable adversities that only their most fortunate members survive. But the aggregation of these multiple, if mundane events proved gravely traumatic for my sister. Following our family’s second residential move and her enrollment in the local middle school, she developed a serious, systemic physical illness that was distressingly unidentifiable for several months. Her recurrent fevers, whole-body rashes that would come and go, and swelling of her spleen and lymph nodes were at first suggestive of leukemia or lymphoma, leading to a series of hospitalizations and painful, invasive tests. But ultimately, as her joints began to hurt and swell, the illness became recognizable as Still’s disease, an unusually severe presentation of juvenile rheumatoid arthritis. Our parents took Mary out of school, and she spent an entire year at bed rest, treated with aspirin, steroids, and alternating heat and cold to loosen and quiet her angry joints. As her big brother, I watched, bewildered and uneasy, as my sister’s life unraveled in a bedroom at the end of the hall. Though she continued to have recurrent arthritis throughout the remainder of her life, by year’s end she had sufficiently recovered to return to normal life.


Sadly, however, normal life did not return to her. Rather, in the aftermath of her chronic rheumatologic illness, Mary began showing signs of something awry in her mind. She stopped eating and lost weight, withdrew from her friends, and was eventually diagnosed with anorexia nervosa, an eating disorder that disproportionately affects adolescent girls. She returned over and over to the hospital for therapy and imposed nutrition, was enrolled in a series of boarding schools that her psychiatrists thought possibly therapeutic, but continued to descend into a maelstrom of depression, insomnia, withdrawal from social contacts, and increasingly unusual behavior and thought. By the end of high school, she carried a suspected devastating diagnosis of schizophrenia—arguably the worst medical news that parents can ever hear, possibly exceeded only by that of a child’s death.


Nonetheless, Mary’s intrinsic brilliance carried her forward into a promising, if precarious, undergraduate admission to Stanford, where despite recurrent struggles with her mental health, she continued to excel in anomalously spectacular ways. Looking back, her four years at college framed a promising landscape of ascending academic success beside a horizon of steepening descent into a troubled and anguished mind. Following graduation and a brief, uncompleted period of study at a law school in San Francisco, she was admitted to the master’s of theology program at the Harvard Divinity School. There, she hoped to study personal religious experiences and their commonalities and convergences with psychiatric symptoms. However, her own psychotic symptoms—principally hearing hostile, venomous voices and experiencing periods of catatonia, when she was unable to move or talk—led to even greater impairment. She was admitted several times to a local psychiatric facility, engaged in a series of sexually promiscuous one-night stands, and eventually became pregnant. The pregnancy culminated in a difficult, prolonged labor, and her daughter, a sweet, now thirty-nine-year-old woman with special needs, was born with birth asphyxia and a seizure disorder. Despite the clear challenges of raising a disabled child while contending with her own serious and disturbing handicaps, Mary was a caring and responsive mother who reared her daughter in an atmosphere of love and attentiveness. Mary’s mental disorder continued, however, to inflict havoc and desperation upon her life, and her adulthood became an increasingly implausible assembly of fragmented ruins, held together, however marginally, by her family’s tenacity and her own resolute unwillingness to surrender.


The Nonrandom Apportioning of Illness and Misfortune


Why do some children struggle and others succeed? Why are some people’s lives filled with rank misfortune and others with satisfaction and happiness? Why do some people get sick and die young, while their peers live into healthy older age? Is it simply chance and luck, or are there early patterns of development revealing lawful pathways into bounty or calamity? Why did my sister’s life consign her to growing desperation and an enduring, slow-moving catastrophe, while mine led to unanticipated and often undue successes? These were the questions that fired my imagination, inspired my education as a young pediatrician, and eventually drove my quest to understand the vivid divergences in child development and pediatric health that shape the adults we become and the lives we lead.


We now know from the science of epidemiology—the study of disease and health within human populations—that there are indeed reliable and highly uneven patterns of illness and well-being. The graph below illustrates the single most well-replicated finding in all of health services research, a fact that has fundamentally driven how we think about the challenges of population health science. Fifteen to 20 percent of children—about one child in five—experience the majority of all the physical and psychological illnesses found within a population of children over time.


The same one in five is responsible for over half of the health care consumed and the majority of health care dollars spent. Further, the same disproportion in illness experience is found in adult populations, and there is evidence that children with unbalanced rates of ill health become similarly afflicted adults. The same children who bear inordinate burdens of disease in childhood become adults who also disproportionately suffer. Remarkably, all of this appears equally true for children around the world: from rich and poor nations, in both socialist and capitalist societies, on every continent of both the East and the West, from both Northern and Southern Hemispheres. The public health importance of these observations is clear: if we could understand and address the disease inequity of this small minority of children, we might stand a chance of eliminating over half of the biomedical and psychiatric illnesses within the population and could dramatically reduce costly needs for health care and hospitalization. In other words, we might be able to create more balanced societies, filled with happier, healthier people. We might foster the emergence of stronger families with less physical and psychological hardship and sustain parents and children with futures of greater hope and optimism.
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The single most well-replicated finding in child health services research: that 15 to 20 percent of children—about one in five—from any population sustain well over half of the illnesses and mental disorders population-wide and are responsible for the majority of the population’s use of health services.


Children’s ill health and later adult morbidity are thus highly non-random in distribution. Instead of being spread evenly and more “fairly” over the entire childhood population, illness is irregularly apportioned to just an afflicted few, like my sister and so many others. Because of this, there are systematic and broad differences in the rates of illness among subgroups of children, and this dramatic irregularity appears driven neither purely by nature (i.e., genetics) nor by nurture (i.e., experiences and exposures), but rather by an ongoing and systematic interplay between nature and nurture: that is, by gene-environment interactions. Understanding these interactions will take us in due course to the very forefront of the emerging science of epigenetics and beyond. But first, follow me back to our earliest intimations of why child health is so misaligned within groups of children and who the unfortunate and disproportionately ill children turn out to be.*


Although I am skeptical of typologies of children or overly simplistic contrasts, my colleagues and I have discovered, in an extended program of research, that children have very different patterns of internal, biological responses to their environments. In a shorthand approximation of what we will later see that the science shows, we can usefully suggest that these responses fall into two distinctive categories. Some children, like dandelions, show a remarkable capacity for thriving in almost every environmental circumstance they encounter. Dandelion flowers can seemingly grow and flourish anywhere their seeds happen to land—from fertile mountain meadows to the cracks in urban sidewalks. Other children, like orchids, are exquisitely sensitive to their environments, making them especially vulnerable under conditions of adversity but unusually vital, creative, and successful within supportive, nurturing environments.


The provenance of these metaphors—of orchid and dandelion children—was my short interaction, nearly twenty years ago, with an old Swedish man who attended a lecture I gave at Stanford University. After I had finished my talk, a wizened, Yoda-like older man with bushy eyebrows and a twisted, rootlike cane came slowly down an aisle to the front of the lecture hall, pointed and jabbed his dreadful cane at me, and said, “You’re talking about maskrosbarn!” I responded that I had no idea I was talking about maskrosbarn, nor had I any idea what a maskrosbarn was. Maskrosbarn, he explained, is an idiomatic Swedish expression that translates to “dandelion child” in English. The Swedes use the term to refer to those children who, like dandelions, can thrive wherever they find themselves—a kind of limitless “blossom where you are planted” capacity. Prompted by this charming and evocative figure of speech, I then coined a Swedish neologism—orkidebarn, or “orchid child”—to denote those children who, like orchids, are highly susceptible to the character of their environments and can blossom into magnificent organisms when carefully nurtured, but can wither and decline when neglected or harmed.


Orchid children, who are more sensitive and biologically reactive to their circumstances, in both the laboratory and the world, are the sources of much of our collective anguish, grief, and worry, as parents, teachers, and health care workers. These children—and their adult counterparts, who are the friends and colleagues about whom we often worry—when not properly understood and supported can create great pain, sorrow, and disappointment for families, schools, and societies.



Stories of Orchids and Dandelions


Two stories of children are nicely representative of the challenges that orchid children face. The first involved a ten-year-old boy (call him Joe) from a distant county who was sent for hospitalization by his family doctor, to be evaluated for a possible gastric ulcer. As his attending pediatrician, I was among the first to hear his story and examine his troubled belly. His pain was crampy and severe, and lay directly over his stomach in the left upper quadrant of his abdomen. He had no other symptoms and specifically denied any change or blood in his stool, any vomiting, or any alteration of the pain before or following a meal. His diagnostic workup, including X-rays, tests for blood in his stool or urine, and blood measures of inflammation or anemia, was entirely unremarkable.


Thinking that these must be episodes of psychosomatic pain brought on by difficulties in the family, I launched a full-bore search for the family or school dysfunction that was surely a root contributor to young Joe’s disabling pain. All was well at school, and though Joe frequently stayed home as a consequence of his pain, there was no history to suggest experiences of social or academic stress in his school life. He had good friends, was a talented student with good grades, and got along well with his teacher. I then interviewed Joe at length, on multiple occasions, about how life was going at home, about his parents’ relationship, about any possible abuse from one or both of his parents, about any worries or troubles that his family had. The result was a definitive zero: no history of anything unusual or suspicious in his report.


So I then turned to the parents—both of them present and attentive during the entire hospitalization. Was there any worry or concern on Joe’s part about either of the parents? How was their marital relationship? Any exposures to violence or conflict? Did they have any hunches about the origin of their son’s pain? Nothing. The parents, in perhaps three or four serial interviews, turned up not a single psychological or relational issue that we could deem implicated in the genesis of Joe’s pain. So we started him, despite absolutely no evidence for a gastric or duodenal ulcer, on an acid-blocking medication, and his pain promptly began to subside. After several days in the hospital and with Joe’s pain receding, we discharged the boy back home to the care of his primary care physician.


That was all I heard of Joe or his family until three months later, when I got a call from the district attorney’s office in their home county. Did I have any reason to suspect violence or maltreatment from Joe’s dad? Because “last night after supper” his mom had gone to the bedroom, retrieved a hidden handgun, and put a bullet through her husband’s forehead, precisely between his eyes. Months later, a jury acquitted the mother, ruling justifiable homicide stemming from the father’s chronic, relentless psychological and physical abuse of mother and child. The mom had finally reached a point of no return, when her only recourse, it seemed to her at the time, was to put an end to the husband who had tormented her and her son, Joe, for years. I had missed this crucial piece of family history by virtue of never interviewing the parents separately, only at the same time. There were no visible stigmata of child abuse on physical examination, and Joe and his mom, terrified by the retribution that would surely follow a revelation of abuse, had been unable, with the dad constantly present, to provide me with that essential detail of their family’s plight. In retrospect, it was almost certainly the case that Joe was a classic orchid child—awash in the overwhelming terror of his mom’s and his own endangerment, psychologically undefended from the feelings the abuse produced, and unconsciously displacing the pain into its only safe and acceptable form, a bodily complaint. Joe’s story also stands as a reminder of how we all live, one way or another, on the brink of great misfortune, caught between the uneasy safety of dissembling nature and the awful truth of a real and dangerous world.


A second story of what it is to be an orchid child lies in the portrayal of two young boys in the artistry of an unforgettable photograph and a timeless book. Importantly, both “pictures” also begin to hint at another dimension of orchid children—their hidden strengths and uncommon sensibilities. One, whose image (see next page) was captured on an afternoon in 1988 by photographer Paul D’Amato, appeared on the cover of DoubleTake magazine. A perhaps ten-year-old child stands in a rumpled blue shirt with his arms crossed, unassailable, looking outward from a chaotic, vaguely aggressive pack of feral prepubertal boys. For me, the photograph has always been a near-perfect physical rendition of an orchid child and the social environments with which such children sometimes contend. The child stands calmly, sentient and open, both vulnerable and strong, at the margins of an angry, splintered society of peers. The picture seems to convey a kind of paradoxical co-occurrence of the boy’s stolid, indifferent marginality to the group and a brimming cauldron of emotion, combining loneliness, vulnerability, reserve, and resilience.
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Photographer Paul D’Amato’s visual portrayal of what is surely a young orchid boy (foreground) with a group of other boys in a vacant lot in Portland, Maine.


It is the same sort of chimeric image that William Golding framed in words rather than pixels in his classic coming-of-age, innocence-lost novel, Lord of the Flies. In it, we encounter one of the child protagonists, Simon, who finds himself lost on an island, in a time of war, with an increasingly malevolent corps of British schoolboys whose airplane has been shot down over uncharted enemy territory. The boys gradually become conscious of a collective dread, of a shadowy “beast” concealed just beyond margins of their sensate awareness. Simon, surely an orchid child marooned in an alien world, is variously described in these ways:




He was a skinny, vivid little boy, with a glance coming up from under a hut of straight hair that hung down. . . .


Simon felt a perilous necessity to speak, but to speak in assembly was a terrible thing to him. . . .


“Maybe,” he said hesitantly, “maybe there is a beast.” . . . The assembly cried out savagely and Ralph stood up in amazement. “You, Simon? You believe in this?” “I don’t know,” said Simon. His heartbeats were choking him. . . . Simon became inarticulate in his efforts to express mankind’s essential illness.





While both D’Amato’s blue-shirted boy and Golding’s Simon are iconic embodiments of the vulnerability of orchid children, both are also portraits of such children’s remarkable and often unrevealed strengths. These are the children whose tender, courageous presence we so need in our communities and societies. They can be, as family therapist Salvador Minuchin taught, the “identified patient” who is sacrificed for a dysfunctional and abusive family. In other words, their tender responsivity causes them to absorb emotionally and physiologically the cost of their deleterious circumstances. As we saw with Joe and his family, identified patients—often, though not universally children—become, within the context of enmeshed and impaired family systems, a kind of metaphorical “Christ figure” who “dies” for the family, bearing its burden of suffering and pain as a means of ensuring survival and the immutability of its sad but compulsory dysfunction. But an orchid child can also be a source of insight, creative thought, and human virtue. What my colleagues and I have discovered, over the course of twenty-five years of research, is that the same extraordinary, biologically embedded sensitivities that render such children so unduly susceptible to the hazards and adversities of life make them also more receptive to the gifts and promises of life. Therein lies an intriguing and life-giving secret: that orchids are not broken dandelions but a different, more subtle kind of flower. Within the struggles and frailties of orchids lies an unimagined strength and redemptive beauty.


Orchids—both orchid children and the adults they become—often weather, in families, schools, and life, threats of which others are only marginally aware. Like their namesake flowers, they are both endowed and burdened with an exquisite sensitivity to the inhabited, living world, and, also like the orchid, have both frailties that can threaten their existence and health, as well as hidden capacities for lives of beauty, honesty, and notable achievement. Make no mistake, however, that such internal sensitivity to the world could supplant or override the external threats and hazards we know from long experience—those toxic exposures to poverty and stress, war and violence, racism and subordination, toxin and pathogen. The strength and health of both orchids and dandelions are jeopardized by these and many others of the world’s menaces, and childhood poverty remains the single most powerful determinant of ill health for the entire human life span. But orchids’ differential susceptibility—that is, their special sensitivities—to such threats systematically surpasses that of dandelions.


It is neither the inequalities of environmental exposures nor the susceptibilities of genetic differences that alone create the profound imbalances between dandelions and orchids, in illness, disorder, and life’s misfortunes. Rather, such imbalances are the interactive products of environments and genes operating together—an emerging scientific reality to which we will return in earnest in a later chapter. While both environments and genes play an important role in the emergence of orchid and dandelion children, we now know that their interactions, at the molecular and cellular levels, calibrate a fundamental, decisive aspect of such children’s biology: how reactive and sensitive they are to the environments in which they grow and develop.


Though my scientific interest in the remarkably distinctive trajectories of children’s development and health was driven by statistics and data, my personal investment in the science had its deepest roots in the astonishing divergences of life course between my sister, Mary, and me. For two lives that had had such common points of origin and such parallel early paths, they led to sadly different ends. I was the dandelion and she the orchid.


So it is a tale of two children—the deeply intertwined histories of a future pediatrician and his sister, Mary—that forms readers’ gateway into a new science, describing and to some extent now explaining how children from a single family can have such divergent life paths. Although her delicate sensitivity held within it the possibility of distinction and accomplishment well beyond my own, she was overcome by the tragedies and sadnesses of life, which prevented that promise from fully blooming. Confronted by the realities of family discord, disappointment, loss, and death, my sister stumbled upon rocky ground to which her dandelion brother was largely impervious. And just as the dandelion can take no rightful personal credit for the resilience it musters in the face of such realities, so Mary bore no private responsibility for the disarray into which her sad life finally descended. Reared at a different time or in a different family, she might have become a gifted preacher, a celebrated theologian, or the leader of a redemptive spiritual movement touching thousands of lives. She might have led a magnificent life, full of joy and celebration, replete with acts of great kindness and ideas of great moment. And had she found her way, through some miracle of protection, to that redeemed and abundant trajectory of life, no one would have guessed that the possibility of calamity lay so close on the other side.
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The Noise and the Music


A screaming pregnant woman, in a single-engine plane, flying through a snowstorm, under the control of a World War II bush pilot. This was no holiday at the sea. It was testing every fiber of my dandelion roots and the last sticky drop of their sap. The year was 1978, I was a thirty-two-year-old novice pediatrician, and I had no idea how this day would end.


Two hours earlier, at 5:00 a.m., I had been wrenched from uneasy sleep by a call from the Crownpoint Indian Health Service (IHS) hospital on the arid, forgotten eastern edge of the Navajo Nation’s tribal land. The only pediatrician for fifty to a hundred miles in any direction, I was responsible for all the serious medical emergencies involving children, born or unborn. Walking the half-block distance between the government-issued home in which Jill and I lived, at the base of a scrubby New Mexico mesa, and the thirty-bed hospital, I went directly into the labor and delivery “suite.” It consisted of a single room with a table and stirrups, and an official photograph of Jimmy Carter gazing presidentially down upon all obstetrical proceedings and always looking a little embarrassed about being there. Here, I was confronted with a tiny, two-inch preemie foot emerging, like a daffodil in spring, from the vagina of a twenty-something Native American mom, who’d had no prenatal visits and two previous children. According to her pregnancy dates, she was at thirty-two weeks’ gestation, but she looked bigger than she should have at that pregnancy stage. So we took her to an imaging room and there discovered the presence of not one baby but two preemie twins.


The Crownpoint hospital was not, especially forty years ago, where you wanted to deliver high-risk, premature twins, one with his left foot already delivered and wiggling. So I grabbed the phone with my list of surrounding, though remote, tertiary care medical centers with neonatal intensive care units (NICUs), calling each in nervous, quick succession and in ascending order of distance. Every hospital NICU—in Albuquerque, Gallup, Phoenix, and Tucson—was full to overflowing with newborns who had already arrived, each in need of special neonatal care. Finally, as a last attempt, I called the University of Colorado Children’s Hospital and was powerfully relieved to learn that they could indeed accept my tiny, as-yet-unborn Navajo twins.


I woke up another young local doc, the one with the keenest obstetric skills within our small roster of IHS physicians, and asked him to meet me at the Crownpoint “Airport,” a nearby stretch of arid dirt, scraped clean of sage and tumbleweed, and leveled as much as a tiny Bobcat backhoe could manage. The roster consisted of five trained but greenhorn physicians, all wet behind the ears and up to their necks in their first real medical practices beyond assorted residencies of varying length and specialty. Taken together, we were a ragtag assembly of newness, inexperience, and fear, held together by the camaraderie of young doctors alone in the American third world. Gil, my sleepy but willing colleague on this early morning mission, arrived at the airport, followed by an elderly aviator, named something like “Ole Bob,” who was the local bush pilot, with an airplane of comparable vintage. We loaded the young mom (let’s call her Serena as a testimony to her astonishing placidity amid all that was to follow) onto a gurney behind the pilot, with Gil poised at the business end and I beside Serena, manning the single infant bag-and-mask resuscitation equipment and small bottle of oxygen. We took off into an enormous, high desert sky streaked with the brilliant colors of a New Mexico sunrise. So far, so good.


As we climbed to maybe ten thousand feet, it looked like everything was going to work out. Gil was monitoring the position of the babies in Serena’s birth canal, I was ready to handle newborn resuscitation should an unanticipated delivery occur before landing, and Ole Bob was heading us north toward the snowcapped Rocky Mountains, with periodic sweaty glances over his shoulder at the scene playing out in the rear of his airplane. But as we approached the New Mexico–Colorado border, we hit a snowstorm of magnificent proportions. The sky grew ominously black above us, the view ahead obscured into grainy white opacity, and the air below became a barely translucent window onto a vast sea of white mountains and featureless plains. The airplane began to shake like a squirrel in a dog’s mouth, plummeting and ascending two to three hundred feet in vertiginous falls and leaps, and clearly challenging Ole Bob’s already unsteady, not-quite-Parkinsonian control. Serena, surely frightened by the prospect of delivering her twins in turbulent midair, into the hands of rookie physicians, started into serious labor and began to push. Gil, unexpectedly overcome by violent motion sickness, retched and vomited, turning the cabin of the plane into a rocking, catapulting washing machine filled with floating vomit, amniotic fluid, and urine. Ole Bob was discouraged but steadfast in his piloting of the Maytag.


Then, the first boy twin, whose foot had been the tiny, pink harbinger of this day’s adventure, descended fully into the world and Gil’s waiting, tremulous hands. Gil clamped and cut the baby’s cord, cleared his airway with a red rubber suction syringe, and handed a taut, shrieking Navajo papoose to me. I wrapped the little fellow in a newborn “space blanket” to keep him warm, held him on my lap, between my legs, face up, with his head north toward me, and began to deliver oxygen and ventilation via the bag and mask. For a poor Native American kid, conceived on a lonely reservation, untouched by prenatal care, and launched into a snowy, cold world high above the New Mexico plains, he wasn’t doing badly; in fact, I was amazed at his self-evident vitality—he wanted to live! Minutes later, the second baby, following his brother’s lead, made a similarly noisy, skidding, and dramatic entrance. In our subsequent debriefings, we realized that Twin A had been delivered over New Mexico, while Twin B was a naturally born citizen of Colorado—identical twin boys, born in different states, traveling at 90 miles per hour into the upper atmosphere of a major snowstorm. Similarly wrapped in foil, like little pigs in blankets, both boys now lay on my lap, each one getting alternating fifteen-second bursts of lung inflation and extra oxygen.


As we neared the Denver airport, air traffic control—presumably in response to Ole Bob’s dithered recounting of what was happening in his tiny, sputtering plane—began rerouting and delaying major aircraft on approach, clearing the way for two tiny, sputtering newborn infants to land. We coasted to a stop near the Denver terminal and were there met by the more-than-welcome sight of the Children’s Hospital ambulance and newborn transport team. The two small boys, each weighing no more than three pounds, were whisked away in warm, cozy incubators, along with their bewildered but smiling mom. In the weeks that followed, my periodic calls to the Denver hospital revealed that both twins were having relatively benign hospital courses, had started to grow, and would be discharged in about six weeks to the care of their welcoming and already abundant family.


Later, as I reflected on the circumstances of those twins’ birth in a setting of astonishing adversity and threat, and on their hardiness and vigor in contending with those early perils, I remember thinking that their survival depended upon so much more than the presence of doctors and the availability of medical care. True, they may well not have survived in the absence of the NICU that finally cared for them with skill and vigilance, but their nesting into a loving, three-generation Navajo family was likely of equal or greater importance. As I was to learn in the years to come, this intuition, which stayed with me well beyond the most eventful plane ride of my life, would become reflected not just in the research path I would soon choose to follow, but in the startling findings to which that path would one day lead.


Two Kinds of Charts


Western medicine gets “into the body” through a panoply of routes and paths. Vaccines are injected, medicines are swallowed, scalpels open the dark recesses of bodies, X-rays penetrate tissues, producing shadowed images of organs and bones, and knowledge of disease and health is delivered into our minds and psyches by the language of physicians, nurses, brochures, the internet, and educational programs. But how do the circumstances of life, the vicissitudes of birth into advantage or disadvantage, the stresses of life and the protection of human care and community—how do these ineffable conditions of life get into the body to affect the health and well-being of a human creature? Vaccines and pills you can hold in your hands, but adversities and relationships? What are we to make of a tangible, physical body that can be undermined or sustained, in structure and in function, by forces so vaporous as adversities and relationships? It was not simply intensive neonatal care that allowed those Navajo twins to survive and thrive, but how could we scientifically account for or explain the very real, biological effects of immaterial experiences in the lives of a Navajo family and community?


The great South African epidemiologist John Cassel—one of the two father figures of the social epidemiology field (the other being Dr. Leonard Syme, professor emeritus at the University of California, Berkeley, about whom more will eventually be said)—had played a transformative role in my professional development and in the decision Jill and I made to move to Crownpoint, in the heartland of the Navajo people. John had emerged from many years of practicing medicine among the ten-thousand-member Zulu tribe in Natal province with many of the same questions that had preoccupied me and some of the answers I had yet to learn. Why are social conditions so powerfully predictive of disease and longevity? What renders the people of one village so dramatically healthier than those of another? How do the social, economic, and psychological circumstances of a person become biologically embedded, changing the risks of heart disease, schizophrenia, and tuberculosis? Cassel didn’t know how such circumstances were transmuted into human biology, but he was certain that they were.


John had graduated from medical school at the University of the Witwatersrand and eventually took a job with a multidisciplinary health care team staffing the Pholela Community Health Centre in the Zulu tribal reserve of South Africa. This center, founded in 1942 by Dr. Sidney Kark, was a remarkable and prescient organization, where white and black health workers lived and worked side by side, doctors became committed beyond their medical care to the provision of sanitation, food availability, and adequate housing, and an international movement toward “community-oriented primary care” was born. Through his own investment and practice in this indigenous setting, John became increasingly aware of aboriginal beliefs about the origins of health and disease—beliefs that were striking departures from the tenets of the Western medicine in which he had been educated and steeped. The Zulu shamans, alongside whom John often worked, averred that the forces of social context were far more deeply implicated in disorders of health than he might once have believed. The shamans often prescribed structural changes in families, reaffirmations of tribal support, treatment with local herbs, or the meting out of overdue punishment as remedies for specific symptoms and illnesses.


Through his growing understanding of these alternative views of disease causes and treatments, John became more and more convinced that the highly constrained versions of pathogenesis (how diseases develop) in which he had been schooled were only partially valid and that broader cultural and social factors must underlie the observable patterns of disease within human populations. Then, as the South African parliament became dominated by the National Party and apartheid became law in the early 1950s, his life there grew increasingly untenable. The Pholela Centre was eventually shut down by the government as an “illegal activity,” and John moved his young family to the United States, where he first studied epidemiology and eventually chaired the Department of Epidemiology at the fledgling School of Public Health of the University of North Carolina. And it was at that institution, following my residency training in pediatrics, that I encountered John in a pivotal and life-changing moment of good fortune.


One lesson that pediatric residency had taught me, among many others, was that in the years long before electronic medical records, children’s medical charts came in two sizes: very thin and very thick. The medical histories of most children and youth over the first two decades of life were routinely captured in a crisp handwritten document about the size and condition of a newly delivered average magazine. You knew what you were in for, however, when a patient’s chart was a ponderous tome, inches thick, dog-eared, sometimes arriving in several volumes, and with a strained metal clip at the top holding a cacophony of information in some pretense of order and chronology. These were the unfortunate children with recurrent infections or multiple injuries, with long-term chronic diseases—the children that populated that 15 to 20 percent so unfairly burdened with the early morbidities of life. And what many of them shared in common—not all, but many—were the varied misfortunes of poverty, exposure to violence, abusive parents, insufficient food, family chaos, and neighborhood disarray.


Early in my life as a pediatrician-researcher, I decided that the most compelling and challenging questions in the science of child health were those surrounding how exposures to adversity and social stressors were transmuted into the biological processes and events that led in some to biomedical disease and disorders of mental health. They were the questions that Cassel brought from the ghettos and reserves of apartheid South Africa, and as I listened to his stories of life in the velds, in the early years of my training, his questions became my own. They seemed the kinds of questions and issues on which a life might be legitimately, even usefully spent. Even then I had begun to sense how the poignant tales of adversity, poverty, and despair that patients or their families often told bore a fundamental connection to the hardships, however slight in comparison, that my own family had endured.


All pediatricians (and family physicians, too, for that matter), especially in winter, orchestrate vast choruses of sniffling, red-eyed, pusnosed kids, racked with fever, cough, hacking, and wheezes. It is, each year, a kind of Mormon Tabernacle Choir of packed sinuses, purulent tonsils, and voiceless misery. So it was no astonishing surprise that my first real study as a shiny, newly minted pediatrician-scientist, was focused on respiratory illnesses—that is, the colds, flu, bronchitis, sinusitis, sore throats, and such that are the mucus-imbued home territories of childhood. Here were diseases as common to children as taxes to adults, and right down the road in Chapel Hill was an ongoing, world-class study of respiratory disease in young children, under the aegis and direction of the UNC Frank Porter Graham Child Development Institute. The causes of these illnesses, according to pediatric wisdom then, and to some extent even now, were viruses and bacteria, pure and simple, with a smattering of fungi thrown in to make it interesting.


In other words, respiratory illnesses were caused by bugs, end of story. Apart from the truly disabled immune systems of children with diseases like leukemia or congenital immune deficiencies or those being treated with powerful immunosuppressive medications, little consideration was given to what differences in susceptibility or vulnerability to infection might lie hidden within the masses of otherwise healthy, unafflicted kids. Almost no research at all had considered why some children were frequently ill with colds and coughs and others almost never. In the medical community, there was precious little interest in host resistance to (or defenses against) infectious agents within the great majority of children and adults who were free of recurrent infection and had normal immune function. As far as anyone knew, there was no variation at all in the capacities of well children to ward off or at least rapidly recover from respiratory infections; what variability there might be was all exposure and bad luck.


Yet clearly there were such differences, even among the children of a single family. Parents were (and still are) always telling their children’s doctors that one of the siblings was reliably and persistently sicker than any of the others. Within a classroom of kindergartners, the teacher always knows that some children are dependably more susceptible to the bugs de la semaine than their peers and playmates. Some kids are just always more often absent due to illness compared to the rest, from their schools or teams, their churches or clubs. And as we have already seen, a small subgroup of children sustains over half the infectious illnesses within the population to which it belongs.
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