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Praise for Origins


A New York Times Notable Book in 2010


“Just what effect do the things that women inhale, consume and experience have on a fetus? In Origins, Annie Murphy Paul sets out to discover the answer. Along the way she explodes myths, reviews scientific evidence and explores the new frontier of fetal-origins research.”


—The Wall Street Journal


“Informative and wise.… Structuring her exploration of the subject around the nine months of her own (second) pregnancy, she provides a balanced, common-sense view of an emerging field of uncertain science.”


—Jerome Groopman, The New York Times Book Review


“Exciting, cutting-edge scientific research in the field of epigenetics has changed the way the medical profession looks at pregnancy, and we are fortunate to have Annie Murphy Paul as our guide through this fascinating new terrain.”


—Dr. Mehmet Oz, coauthor of YOU: Having a Baby,


YOU: Raising Your Child, and YOU: On a Diet


“Origins is, quite simply, a must-read for parents-in-waiting.”


—David Shenk, author of The Genius in All of Us and The Forgetting


“This is an essential book for pregnant women and those who care about them, but also for anyone interested in how human beings develop. It is beautifully written and utterly captivating, replete with rich insights about nature and culture.”


—Paul Bloom, author of Descartes’ Baby


“Annie Murphy Paul, a gifted science writer, combines impeccable science, extraordinary tenderness and lyrical prose to produce a truly revolutionary chronicle of pregnancy.…You’ll never think about pregnancy the same way again.”


—Sylvia Nasar, author of A Beautiful Mind


“An important, elegant piece of science writing.”


—Carl Zimmer, author of Soul Made Flesh and The Tangled Bank


“Insightful, enjoyable, and profound.”


—Lisa Sanders, M.D., author of The New York Times Magazine’s


“Diagnosis” column and of Every Patient Tells a Story


“Origins is an absolute must-read for expectant mothers and everyone who cares about them—what you learn here could make your baby healthier, stronger, and even smarter.…A thoroughly enjoyable, readable look into amazing research with real consequences.


—Jean Twenge, author of Generation Me


“This is a terrific book on a fascinating and largely unexplored subject—the mysteries of prenatal development. It is lucid, scientifically accurate and clear, and gracefully written. Combining good science and a personal perspective is rare, especially in writing about children and motherhood, but Annie Murphy Paul has accomplished it beautifully.”


—Alison Gopnik, author of The Scientist in the Crib and


The Philosophical Baby


“Can what we experience in the womb affect us for the rest of our lives? In a word: yes. As Annie Murphy Paul shows in this fascinating exploration of a new line of research, the fetus not only grows and develops in utero—it actively prepares for life in the world outside, reading signals the mother’s body is sending about whether there will be plenty or want, hardship or happiness, and fashioning itself accordingly. The implications—for policy, for prenatal care, for parenting—are endlessly important.”


—Liza Mundy, author of Michelle and


Everything Conceivable


“That the behavior—even the emotions—of a pregnant woman can profoundly change her developing child is a remarkable idea. In this brilliant book, Annie Murphy Paul shows us that groundbreaking research on fetal origins is not a cause for fear or anxiety, but for wonder and even hope.”


—Ethan Watters, author of Crazy Like Us


“Annie Murphy Paul’s Origins delights from the first sentence onward. Engaging and fresh, it answers a host of compelling questions about what is really happening between mother and child as the outside world makes its way inside in those crucial nine months of fetal development—like why you may not want to drink from plastic bottles, and what happens when you’re stressed, and what about the air we breathe. While Origins deserves a place on every expectant parent’s bookshelf, it should be of deep interest to anyone who has ever spent time in a womb.”


—Sue Halpern, author of Can’t Remember What I Forgot


and Migrations to Solitude


“A trek through the new frontier of ‘fetal origins,’ with a smart, savvy, motivated guide—Annie Murphy Paul, pregnant with her second child and driven to figure out what’s going on in there. She lucidly describes what scientists are learning about the life-long impact of those first nine months, from the mother’s diet to her stress level, from the BPA in plastic to the call and response of the “fetal-maternal dance.” Read it with pleasure, and brace yourself for some surprises.”


—Robin Marantz Henig, author of Pandora’s Baby


“One of the most influential environments on Earth lies within women’s bodies, the still mysterious world of the womb where all of us spend the beginning months of our lives. In her fascinating book, Annie Murphy Paul explores this strange and wonderful first home, both as a science journalist investigating the critical first steps in human development and as an expectant mother thinking about how a child grows ready for the world outside. The combination, and the lessons contained in both journeys, make Origins an irresistible—and important—way to better understand ourselves.”


—Deborah Blum, author of The Poisoner’s Handbook




Also by Annie Murphy Paul


The Cult of Personality:


How Personality Tests Are Leading Us to Miseducate Our Children, Mismanage Our Companies, and Misunderstand Ourselves
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PROLOGUE TO THE
PAPERBACK EDITION


When you write a book that’s largely about pregnancy—and when you are yourself rather largely pregnant—you get used to hearing puns from friends and acquaintances. “When is your due date? For the book, I mean…” “Which gestation has been harder, the book or the baby?” “Your book is like your third child!” Since there’s no hope of quashing such wordplay, I’ll join it: The birth of this book in September 2010 was a fortunate one, and like all births, it reflected much about the society in which it took place.


For example: An excerpt of Origins was the cover story of the October 4, 2010, issue of Time magazine, and on that cover was an arresting image—a nude pregnant woman appearing to float in space, equal parts Barbarella and What to Expect When You’re Expecting. Readers seemed fascinated by the photograph, and more than one asked if its comely subject was me. (Sadly, no. The model was the nine-months-pregnant girlfriend of the photographer, Horacio Salinas; a picture of their baby, born ten days after the cover image was shot, appeared inside the magazine.)


The book was also featured in a column by the New York Times writer Nicholas Kristof, who wrote that Origins was “a terrific and important new book” that offers “a new window into the unexpected forces that shape us.” These forces include prenatal stress, nutrition, and—of particular concern to Kristof—chemical exposures. One lesson of fetal origins research, he noted, “is that we should be much more careful about exposing pregnant women to toxins, and much quicker to regulate chemicals that are now widely used even though they’ve never even been tested for safety.” It is “high time,” Kristof continued, “to take a closer look at unregulated chemicals that envelop us—and may be shaping our progeny for decades to come.”


In what was perhaps its proudest moment—a christening?—Origins was reviewed on the front page of The New York Times Book Review by doctor and New Yorker writer Jerome Groopman. “After the birth of each of our three children, my wife and I breathed a deep sigh of relief,” Groopman began. Once they had heard their newborns make their first cries, they believed they had “successfully skirted the perils of pregnancy.” But fetal origins research, Groopman went on, indicates that their sighs of relief may have been premature: “In the decades since our children’s birth, results from research studies have suggested that we do not put fetal life so readily behind us.”


Fascination, concern, anxiety: that pretty much sums up the reaction to Origins and to the body of science it describes. The response that I had feared—skepticism and disbelief—was very little in evidence. To the contrary, readers seemed entirely willing to attribute powerful and lasting effects to prenatal experience. Perhaps a little too willing, I came to think, for of the three predominant reactions to Origins, anxiety was by far the most common. For months after the book’s publication, women approached me—at bookstore signings, at school events, at the supermarket—with furrowed brows and hesitant voices. Each time, I knew what was coming next: a question about what she did or was doing or planned to do during pregnancy and whether it would hurt her fetus.


I’ve spent a lot of time thinking about this anxiety and its sources, and here is what I’ve concluded: Those of us who become pregnant in the early twenty-first century are part of a transitional generation, located somewhere between the rumors and superstitions of the past and the firm knowledge (I hope) of the future. We know much more than we once did; we know much less than we someday will. That’s an uncomfortable position to be in, and anxiety is the predictable result. You can’t fault pregnant women for wanting solid answers, and wanting them now. But such answers are not always available, and even when they are, they haven’t always been discernable in the din of media speculation and scaremongering. It is the sober duty of the media, and of scientists, to deliver this important information to women in a clear and calm-headed way.


And more than that: It could be their joyful pleasure, as it was mine, to deliver the good news about fetal origins. Over and over again I saw women open Origins with trepidation (“This looks scary,” one of them said to me), and then return later, having read the book, in a spirit of exhilaration: “This is exciting!” that same reader said. As I said to readers again and again, pregnancy is now something it’s never been before: a frontier. The nine months of gestation are at the leading edge of scientists’ efforts to cure disease; to improve public health; to end vicious cycles of poverty, infirmity, and illness; and to initiate virtuous cycles of health, strength, and stability. Life on a frontier can be nerve-wracking, no question—but it’s also among the most interesting and invigorating places to spend your time. Over the past year I believe I’ve seen a shift toward the positive in our perspective on pregnancy, and it’s my hope that Origins has been part of that change.


Much has changed in my own life since I finished writing Origins. Teddy, the three-year-old who built elaborate towers out of blocks, is now a kindergartener who prefers Playmobil figures (but still has a fondness for castles). The fetus who kicked in my belly during interviews with scientists is now an active toddler named Gus, who loves jam sandwiches and Richard Scarry books. And my husband, John, and I have moved our family from the Upper West Side of Manhattan to a college town in New England. Framed and hanging on the wall of our new house is the original of the illustration by artist Shannon May that accompanied the New York Times review of Origins. It shows an image of an egg, its white shell and yellow yolk marked with arrows in the manner of a scientific diagram, pointing out all that could go wrong in its gestation: “too much chicken scratch,” “too loud in the henhouse,” “low in the pecking order,” “sky was falling.”


I love this drawing for its elegant shapes and subtle colors, but most of all for its gentle humor about a fraught subject. Despite all the Chicken Littles out there, the sky is not falling. Rather, for pregnant women and the fetuses they carry, the sky is now the limit: the science of fetal origins is opening up unprecedented possibilities for prevention and intervention, for giving birth to a generation that is healthier and happier than any that came before. It also promises to produce new insights about what I consider the most interesting question on earth: What makes us the way we are? That inexhaustible inquiry brings me back to where I began, to where we all began: the womb.


A.M.P.


New Haven, Connecticut


February 2011





ONE MONTH


If you’re going to ponder the mysteries of our origins—who we are, and how we got this way—you could pick a worse spot than Tot Lot One Hundred Five. A small playground and neighborhood gathering place, it’s located near 105th Street in Riverside Park, a green ribbon that runs along the western edge of Manhattan, far from Central Park’s crowded zoo and carousel. On this sunny July morning, it’s a child’s garden of elemental delights: sand, mud, and water that burbles from a great stone turtle like some primeval spring. I’m leaning back on the lot’s wrought-iron fence, beholding the variety of human nature and human physiognomy on display, average age two and a half: there are the big, lumbering kids and the delicate fine-boned ones, the exuberant squealers and the wide-eyed watchers, the children running in crazed circles around the jungle gym and the ones reclining regally as pashas in their padded strollers.


My eyes alight on my own son, three-year-old Teddy, who is studiously constructing a many-turreted fort in the sandbox. Looking at his sturdy frame and his intent expression, I find myself musing once more on a familiar question. It came to me for the first time in the hospital, when I sat for hours next to my newborn’s bassinet, watching him make whimsical, arched-brow faces in his sleep like a tiny mime. It reappeared a couple of years later when my toddler son began speaking, a development as surprising and fantastical as Dr. Doolittle’s talking animals. Now here it is again, the ever-renewing riddle of parenthood: What makes you the way you are?


Other parents seem to know the answer. For one confident camp, it’s genes. “Teddy is serious but a little dreamy sometimes, like John,” says a friend of my husband, a classic absentminded professor. “Teddy got your writerly sensitivity,” says one of my girlfriends. “And your stubbornness,” adds another. It’s as if his personality traits were lottery numbers drawn at conception, numbered Ping-Pong balls already settled into their slots. For another camp, it’s all about nurture: the stimulating mobiles and the educational toys, the organic vegetables and the judiciously applied time-outs—these things, they say, make children who they are. Gazing around the playground at the parents clustered on park benches and perched on the edge of the sandbox, I imagine the two sides lining up for a rumble, getting ready to duke it out: “Genes!” “No, environment!” “Nature!” “Nurture!”


But lately I’ve begun to wonder about another source of influence, one that incorporates both nature and nurture: the conditions our children experienced while still in the womb. When I was pregnant with Teddy I felt an awareness of his particular presence, a sense that his individual development was already well under way. Now, when some new facet of his mental or emotional or physical self is revealed, I find myself pondering the possibility that it had its origins in utero. What if children—what if all of us—owe our constellation of traits not only to the genes we inherit at conception, and not only to the world we encounter after birth, but also to the nine eventful months in between?


Of course, no woman who is pregnant today can escape hearing the message that what she does affects her fetus. She hears it while at her doctor’s appointments and while listening to the car radio going home, sees it in the pregnancy guidebook she reads in bed at night and in the newspaper that lands on her step in the morning. If she should happen to miss one of these urgent bulletins, rest assured that a friend will send it to her in an email or bring it up over lunch, or that her mother will call her up and tell her, “Did you hear they’re saying that pregnant women shouldn’t …?”


Always, it seems, the influence wielded by a pregnant woman is of a negative kind; always she is one slipup away from harming her fetus. Today’s pregnant woman could be forgiven for feeling that there’s a vast conspiracy afoot, bent on controlling her every action, stripping her of every pleasure, and inducing guilt at every turn. At least as strong as the urge to freak out is the impulse to dismiss it all as bunk, as cynical scare tactics or paranoid hysteria that should sensibly be tuned out. During my pregnancy with Teddy, all these reactions jostled for room in my head. As my belly grew larger I watched, dismayed, as my world grew smaller and my choices fewer, constricted by anxiety and confusion.


And then: a very different perspective on pregnancy came to my attention.


When I’m not taking Teddy to the playground, I work as a science writer for newspapers and magazines. My job is to trawl the murky depths of the academic journals, looking for something shiny and new—a sparkling idea that catches my eye in the gloom. Starting a few years ago, I began noticing a dazzling array of findings clustered around the prenatal period. These discoveries were generating considerable enthusiasm among scientists, even as they overturned settled beliefs and assumptions about when and how human qualities emerge—our health, our intelligence, our temperaments. This research, I learned, comes from a burgeoning field known as “fetal origins,” and its message is worlds away from the reprimands I had come to expect from popular books and articles about pregnancy.


Here there is a palpable sense of excitement, of horizons opening wide instead of clamping down tight. Here there is a necessary acknowledgment that things can go wrong during gestation—but also a dawning sense that intrauterine conditions make a lot of things go right, that the prenatal period is where many of the springs of health and strength and well-being are found. And here there is a recognition that there is no generically ideal pregnancy to aspire to (and, inevitably, to fall short of): there is instead a highly personal and particular shaping of the fetus for the specific world into which it will be welcomed.


The evidence in support of this new view of the prenatal period is arriving from a number of disciplines and a variety of types of investigations. There are animal experiments, in which variables can be tightly controlled and manipulated. There is epidemiological research, in which patterns emerge from the study of very large groups of people. There are studies based on so-called experiments of nature: real-world events that create fortuitous circumstances for investigation. There are economic analyses, produced by a growing number of economists who have turned their attention to the costs and benefits generated by prenatal experience. There is epigenetic research, an exciting new approach that examines how the behavior of genes is altered by the environment—modifications that are made without changing DNA, and that occur with special frequency in the prenatal period. And there is groundbreaking fetal research, carried out in the laboratory with the cooperation of pregnant women.


Such studies are turning pregnancy into something it has never been before: a scientific frontier. Obstetrics was once a sleepy medical specialty, and research on pregnancy a scientific backwater. Now the nine months of gestation are the focus of intense interest and excitement, the subject of an exploding number of journal articles, books, and conferences. All this activity is leading us to a striking new conception of the fetus, the pregnant woman, and the relationship between them. The fetus, we now know, is not an inert being—“the larval stage of human development,” in the wry words of one fetal origins researcher—but an active and dynamic creature, responding and even adapting to conditions inside and outside its mother’s body as it readies itself for life in the particular world it will soon enter. The pregnant woman is neither a passive incubator nor a source of always-imminent harm to her fetus, but a powerful and often positive influence on her child even before it’s born. And pregnancy is not a nine-month wait for the big event of birth, but a crucial period unto itself—“a staging period for well-being and disease in later life,” as one scientist puts it.


The notion of prenatal influences may conjure up frivolous attempts to enrich the fetus, like playing Mozart through headphones placed on a pregnant belly. In reality, the nine-month-long process of shaping and molding that goes on in the womb is far more visceral and consequential than that. Much of what a pregnant woman encounters in her daily life—the air she breathes, the food and drink she consumes, the emotions she feels, the chemicals she’s exposed to—are shared in some fashion with her fetus. They make up a mix of influences as individual and idiosyncratic as the woman herself. The fetus incorporates these offerings into its own body, makes them part of its flesh and blood. And, often, it does something more: it treats these maternal contributions as information, as biological postcards from the world outside. What a fetus is absorbing in utero is not Mozart’s Magic Flute, but the answers to questions much more critical to its survival: Will it be born into a world of abundance, or scarcity? Will it be safe and protected, or will it face constant dangers and threats? Will it live a long, fruitful life, or a short, harried one? The pregnant woman’s diet and stress level, in particular, provide important clues to prevailing conditions, a finger lifted to the wind. The resulting tuning and tweaking of the fetus’s brain and other organs are part of what give humans their impressive flexibility, their ability to thrive in environments as varied as the snow-swept tundra, the golden-grassed savanna—and the limestone canyons of Manhattan’s Upper West Side.


This conception of pregnancy is new, new enough that it is still striving for acceptance in some quarters. But it is also very old. Most peoples, in most times and places, have believed that events and experiences before birth can shape the individual for good or ill. Many of these notions were highly fanciful: the ancient Greeks’ belief that looking at statues and other works of art during pregnancy would lead to the birth of a beautiful child, for example, or the belief among eighteenth-century Britons that cravings experienced by a pregnant woman could leave a permanent mark on her offspring. But such convictions emerged from a widely shared understanding of the relationship between a pregnant woman and her fetus as intimate and reciprocal. There may be only one culture, in fact, in which this idea was roundly rejected: the scientific and medical culture of the modern West. For much of the twentieth century, many scientists and doctors in this part of the world held fast to a most unusual belief: that the human fetus is impervious to external influence, unfolding its developmental program with automatic efficiency and minimal outside interference.


This historically anomalous belief may have arisen out of a desire to separate the practice of medicine from the superstitions of midwifery. It was likely encouraged by the powerful metaphors of the industrial age: the fetus was assembled like a widget in a factory, these experts imagined, or constructed like a building according to a blueprint. And it was indirectly perpetuated by the great argument of this era, the century’s intellectual main event: the nature versus nurture debate. Both sides in this epic matchup gave short shrift to the prenatal period. Proponents of nurture directed our attention to the environment of early childhood—but neglected to consider the crucial environment of the womb. Advocates of nature stressed the determinative power of genes—but they knew little about epigenetics, the modification of gene expression that operates most consequentially in utero. The resulting general neglect of the prenatal period led to some specific, and mistaken, beliefs—beliefs that are now being vigorously challenged by the science of fetal origins.


For example: until surprisingly recently, many doctors and scientists were convinced that the fetus was a “perfect parasite,” skimming the nutrients it needed from its mother’s body, unaffected by the quantity or kind of food she consumed. (A friend of mine who had a baby just a few years ago was told by her obstetrician that she could eat only lettuce for her entire pregnancy and her fetus wouldn’t know the difference.) The fetal origins literature tells a very different story: that the fetus is in fact exquisitely sensitive to its mother’s diet.


Another article of faith called into question by the new findings is the assumption that major illnesses—from heart disease to diabetes to cancer—are caused by a combination of bad genes and bad lifestyle (too much salty, fatty food, too little exercise) in adulthood. In fact there is a third risk factor of which we’ve taken too little account: the individual’s experiences in the womb. Fetal origins research suggests that the lifestyle that influences the development of disease is often not only the one we follow as adults, but the one our mothers practiced when they were pregnant with us as well.


A final belief discredited by the new research is the notion that the fetus is safely sealed away in the womb, protected from all manner of pollutants and poisons by the ever-vigilant placenta. In fact, we’re learning, the fetus inhabits the same world as adults—the world of alcohol and cigarettes, of polluted air and water, of industrial chemicals untested for their safety. The fetus’s small size and immature state of development, as well as the permeability of the defense systems deployed around it by its mother, mean that individuals are more vulnerable to environmental toxins during the prenatal period than at any other time in their lives.


These once-common attitudes were far from harmless, of merely theoretical interest. They led to two of the greatest medical disasters in history: the tragedies caused by thalidomide and diethylstilbestrol (DES). These were drugs given to pregnant women in the belief that the fetus would be unaffected, when in fact many offspring went on to develop severe malformations or aggressive cancers as a result of their exposure. Nor have these attitudes completely disappeared. They linger on, for example, in the sluggish response of health authorities to the current threat posed to fetuses by the class of chemicals known as endocrine disruptors, found in plastics and other commonly used products.


Protecting fetuses from such dangers will be one crucially important outcome of fetal origins research. Even more significant, this field is producing knowledge that will allow us to actively promote the health, intelligence, and well-being of the next generation, and to better understand the origins of our own traits and characteristics. But this larger project has so far been lost in the sensational and scolding coverage of fetal researchers’ findings. Their discoveries have been cast as one long ringing alarm bell, one long line of doctors in white lab coats, shaking their fingers at pregnant women: No, Don’t, Stop! A host of exciting, thought-provoking explorations are reduced to a petty list of rules, censoriously enforced. We should recognize what’s really happening here: a profound idea about human nature is being reclaimed, resurrected by science. For many centuries people have believed that there is continuity between the individual in utero and the individual in the world; now there is solid evidence that this ancient belief is correct, albeit in a far more complex and nuanced way than our ancestors ever imagined.


For me, this development has special significance: two weeks ago, I learned that I was pregnant again. During my first pregnancy, I had nothing but questions. This time, I’m determined to find some answers. Just how is the fetus shaped by a woman’s behavior during pregnancy? How is it affected by her diet, her stress level, her emotional state, her exposure to chemicals? How can she minimize harm and maximize benefit? And what does the emerging science of fetal origins mean for us as individuals, as parents, and as members of society? In my investigations, I’ll use all the tools at my disposal as a science writer—delving into the research literature, interviewing scientists, observing them at work.


But science can’t tell us everything we need to know about this new perspective; there’s always a gap where the hard evidence of the laboratory meets the soft flesh of our bodies. So I’ll also embark on this exploration as a pregnant woman, someone who is living what she’s learning about. I’ll bring back discoveries from the cutting edge of fetal origins research and apply them in my own life; I’ll be my own natural experiment.


Lastly, I’ll examine changing notions of pregnancy as a student of culture and history, a denizen of both the sidewalk and the library. In this I’ll be following the lead of the English poet and philosopher Samuel Taylor Coleridge, who in 1802 immersed himself in a book by physician Thomas Browne. “Surely we are all out of the computation of our age, and every man is some months elder than he bethinks him,” Browne wrote, “for we live, move, have a being and are subject to the actions of the elements, and malice of diseases, in that other world, the truest microcosm, the womb of our mother.”


So struck was Coleridge by this passage that he added his own enthusiastic note in the margin. “Yes! The history of man for the nine months preceding his birth would probably be far more interesting and contain events of greater moment, than all the three score and ten years that follow it,” he scribbled. Coleridge’s speculation is now being put to the test; the “history of man for the nine months preceding his birth” is at long last being written, and one small strand of it is being inscribed in me.


Lost in these thoughts, I feel a sudden tug on my hand. It’s Teddy, his battlements at last completed. The sun is high in the sky; it’s time to head home for lunch and a nap. As we swing the gate closed behind us, I take a last look over my shoulder at the parents and children in the park, all deeply engrossed in their own stories: the mother tending to her toddler’s stubbed toe, the father coaxing his son down the slide, the baby inspecting a single grain of sand on the tip of her finger. When, and where, did their stories begin?





TWO MONTHS


The first time I realized I was pregnant, I was standing in the aisle of a supermarket.


A week before, I’d taken one of those extra-early pregnancy tests (“Our Most Accurate Results … Five Days Sooner!” read the box), and it had come up negative. Now I was leaning over the sushi case, debating my dinner options—Spicy tuna roll? Salmon and cucumber?—when John, standing beside me, said almost offhandedly, “Hey, did you ever get your period?” I was so persuaded by the authority of the slim pink wand and its austere single line that I had forgotten all about that more traditional indicator. John and I turned slowly to look at each other, a cartoon of dawning awareness. “Oh my god,” I said. Suddenly, a beer-and-sushi run to Whole Foods acquired a weighty new significance. We started our shopping trip all over again, pushing our cart back to the entrance of the store. Now we would be buying, and eating, for three instead of two, and we were determined to do it right.


Almost immediately, things got complicated. Halfway down the condiments aisle, I paused in front of the jars of peanut butter. Peanuts and other legumes are a healthy source of protein, I knew—but hadn’t I read that eating nuts during pregnancy could predispose your child to allergies? We moved on. Rolling to a stop in front of the expansive dairy case, we hesitated again. Everyone knows that cheese is a good source of calcium, important for building strong bones. But I’d heard that soft cheeses, or those made with raw milk, may carry the bacterium listeria, which could cause birth defects or miscarriage. Onward to the chilly realm of the seafood department, where glassy-eyed fish regarded us from their bed of ice. I had a vague recollection that the fatty acids in fish promoted fetal brain development—but also that some fish contained pollutants like mercury and PCBs.


So it went, as we made our halting way through the store. In a flash, the world of food had been divided into good and bad, harmless and hazardous, and it was up to us to make the correct choices. Our dilemma was framed in the terms of modern science, yet it felt curiously primeval: we had been returned to the state of hunter-gatherers, figuring out for ourselves what was safe to eat. Instead of inspecting a mushroom on the forest floor, we were standing in the fluorescent aisle of a supermarket, scrutinizing a package’s fine print. Baffled, John and I looked at each other over an empty cart.


No activity of everyday life is so instantly changed by pregnancy as eating. New worries about food safety turn ordinary meals into minefields. Waiters and counter clerks become subject to interrogation: Is the cheese pasteurized? Is the fish cooked through? Is the egg still runny, the meat still pink? More daunting still is the notion that what you eat becomes the very stuff of which your child is made. At times this idea is expressed with almost comic literalness—as when, during my first pregnancy, I signed up to get weekly emails from a parenting website. Each Saturday a message would appear in my inbox informing me of my fetus’s current size, invariably described in terms of something edible. At nine weeks, I learned, my fetus was as big as a grape; at seventeen weeks, a turnip; at nineteen weeks, a “large heirloom tomato.” The implication was clear: your baby is what you eat, and your baby had better not be the shape of a Twinkie.


Over the course of those nine months, I never quite got over the stunned anxiety I felt first in the bright, cold aisles of the supermarket. I did my best to eat healthily, but I continually second-guessed my choices, berated myself for slipups, worried that I was missing some crucial nutrient. All that angst and confusion come surging back when I learn that I’m pregnant a second time. Once again, eating is no longer a simple bodily function, much less a pleasure to be savored; it’s a series of fraught choices, an act with grave consequences, committed three times a day. The questions tug at me every time I open a kitchen cabinet or gaze into the refrigerator: Is it true that what pregnant women put in their mouths can have an effect on their fetuses? What do we know about what’s good and what’s bad? And who can help me make sense of it all?


On a warm August morning in the second month of my second pregnancy, John and I head downtown for our initial doctor’s appointment. In the examining room we’re greeted by my obstetrician, a brisk, friendly woman who delivered my first baby. I hop up on the table and she places a probe on my stomach. On the monitor beside me, an elongated shape wavers into view; it looks, I can’t help thinking, like a kidney bean. “Congratulations!” she says. “You’re about seven weeks pregnant.” She snaps off the ultrasound machine and leads us into her office, where she hands me a folder full of photocopied handouts. Most of them are about food. I barely have time to look at them before she begins asking questions.


“How many servings of fish do you eat a week?” she asks. “How many servings of dairy? How many servings of whole grains?” I stumble over my answers (how much is a “serving,” anyway?), and feel like I’m failing a test. “You should gain three to five pounds in your first trimester, and about a pound a week after that, for a total of twenty-five to thirty-five pounds,” she continues. She pauses, and looks me in the eye. “Now, let’s go over food safety.” I get out my pen and start taking notes: listeria, mercury, PCBs, toxoplasmosis … The sound of her voice fades away as the roar of a sudden fear breaks over me like a wave.


“A ham sandwich,” I blurt. The OB looks up inquiringly.


“I’m sorry?”


“I ate a ham sandwich at a picnic two weeks ago.” Oh god, I think, what have I done? Cold cuts can carry listeria! Those sandwiches were out in the sun for hours! The roar grows louder; I feel my face growing hot and my palms getting sweaty.


“If you haven’t experienced any symptoms, you and your baby are probably okay,” the OB says. She smiles at me, not unkindly. “But you have to be very careful.”


Doctors (and a multitude of interested others) have long paid close attention to what pregnant women put in their mouths. Along with this attention have inevitably come attempts to influence the nature of the child by manipulating the woman’s diet. “Because people knew so little about the fetus and how it was formed, they concentrated on what they could see and control,” says Barbara Luke, a professor of obstetrics and epidemiology at Michigan State University who has studied the history of maternal diet during pregnancy. “If you look at the dictates given to pregnant women over the centuries, a lot of them have to do with what they eat.”


This was true of the ancients: “Pregnant women should above all else avoid repletion,” or overeating, declared the second-century physician Galen, who noted that “servant girls and other poor women” are not “stuffed beyond due measure with food,” yet they “reach their term easily, go into labor easily, and bring into the world a large and well-nourished baby.” He concluded, a bit righteously: “Let that be a lesson to pregnant women.” Other authors of ancient medical texts chimed in with warnings against foods that are heavy, sweet, acidic, or “flatulent,” and urged pregnant women to consume a “moderate” and “wholesome” diet.


Even the God of the Old Testament got into the act: in the Book of Judges, the angel of the Lord appears before the woman who is to become Samson’s mother. “Drink no wine or strong drink, and eat nothing unclean,” warns the angel, “for lo you shall conceive and bear a son.” For their part, generations of midwives and other traditional healers offered their pregnant patients counsel about eating that was one part common sense, one part superstition: a woman should eat more as her pregnancy progresses; a woman should balance foods whose essence was thought to be “hot” with those considered “cold.”


The era of scientific advice to pregnant women about their diets began in the late nineteenth century, when researchers turned their attention to the subject. Ludwig Prochownick, an obstetrician in Hamburg, Germany, was the first to publish a study on diet during pregnancy, in 1889. Like many doctors of the time, Prochownick was concerned about the dangers of delivering big babies. Nutritional deficiencies in many women’s own childhoods had left them with contracted pelvises; in an age before safe caesarean sections, a large fetus in a small pelvis could lead to grievous injury or death for both mother and child. Prochownick’s solution was to place pregnant women on a strict diet: high in protein, low in calories and especially in carbohydrates, with very little salt and very little to drink. Based on his observations of three women, he claimed that his program produced smaller babies who were easier to deliver.


Prochownick’s diet caught on among obstetricians in this country, and throughout the early decades of the twentieth century, they offered their own variations on what a pregnant woman should eat: cream of tartar mixed with lemonade, herring roe, cow’s milk (two quarts every twenty-four hours), “the flesh of young animals,” such as lamb and veal. And, of course, what they shouldn’t eat: sweet foods, salty foods, and “the coarser vegetables,” according to one Philadelphia physician. Like Prochownick, American doctors worried about difficult deliveries, so they instructed their patients to gain very little weight, often fifteen pounds or less. “It was believed that the baby would be fine, no matter what the pregnant woman ate,” says Barbara Abrams, a professor of public health at the University of California, Berkeley, and an expert on maternal diet during pregnancy. “The reigning view was that the fetus was a ‘perfect parasite,’ taking from the mother all the nutrients it needed.”


As the century went on, avoiding excessive weight gain became a preoccupation of many doctors, and so of their patients. “In the 1940s and 1950s, women were warned in very strong terms not to gain too much weight,” Abrams tells me. “My mother used to starve herself before her visits to the obstetrician. In the middle of an Ohio winter, she would show up at the doctor’s in sandals and a summer dress so that she would weigh less, because she was so afraid that the doctor would yell at her.” Such strict enforcement of limits on weight gain started to loosen in the 1960s, when several large studies demonstrated that women who received adequate nutrition during pregnancy produced healthier babies. Doctors began to encourage their patients to “eat to appetite,” using cues from their bodies, not numbers on a scale, to determine their diet.


This detente was short-lived. In recent years, as if the ghost of Ludwig Prochownick has returned to haunt us, doctors and scientists have again become focused on excessive weight during pregnancy. The numbers give them reason for worry: nearly two-thirds of American women of childbearing age are overweight; one in five women who gives birth in the United States is obese. A 2009 study found that up to 73 percent of U.S. women fail to follow guidelines for recommended weight gain during pregnancy, with most overweight women gaining too much.


As in Prochownick’s day, there are concerns about difficult deliveries; overweight pregnant women are more likely to experience birth complications, and more likely to require a C-section. But today experts have other worries as well, borne of a new awareness that the intrauterine environment provided by a woman who is overweight may cause problems for the fetus well before birth. A number of recent studies have determined, for example, that the offspring of overweight or obese women are more likely to have birth defects (which, despite their name, have their origin at conception or early in gestation). A 2007 study published in the Archives of Pediatric and Adolescent Medicine found that the incidence of some defects was twice as high among the children of obese mothers. A 2009 study, the largest of its kind in the United States, reported that women who were overweight but not obese had a 15 percent increased risk of delivering a baby with certain heart defects.


Perhaps even more troubling is the notion that the prenatal conditions provided by a woman who is overweight or obese when she becomes pregnant, or who gains an excessive amount of weight during pregnancy, may in turn promote the development of obesity in her child: what scientists call the “intergenerational transmission” of obesity. A 2007 study of 1,044 mother-child pairs, conducted by researchers at Harvard Medical School, found that greater weight gain by a woman during pregnancy was associated with a heavier child at age three. Women who gained more than the recommended amount of weight (that is, twenty-five to thirty-five pounds)—and even those whose weight gain was within the recommended range—had four times the risk of having an overweight toddler than women who gained less than the guidelines advise. A study by the same team, published the following year, suggested that this relationship persists into the offspring’s adolescence: compared to the teenagers of women who had moderate weight gain during pregnancy, those of women who had excessive weight gain weighed more and were more likely to be obese.


Of course, children could well share eating habits, or a genetic predisposition to obesity, with their mothers—so how can we know that the prenatal environment is exerting an influence? Some researchers have found a clever way around this problem: they have compared children born to obese mothers with their siblings born after the mothers have had successful antiobesity surgery. Same mother, different intrauterine environment. In a 2006 study, published in the journal Pediatrics, researchers found that the children gestated by women postsurgery were 52 percent less likely to be obese than siblings born to the same mother when she was obese. Though these children had inherited their formerly obese mothers’ genes, they were no more likely to be obese than the general population. A second study by the same group, published in 2009, found that children born after their mothers lost weight had lower birth weights and were three times less likely to become severely obese than their older siblings.


“The two groups of siblings are different, physiologically speaking, from one another,” says John Kral, a professor of surgery and medicine at SUNY Downstate Medical Center in New York, who co-authored both papers. “The bodies of the children who were gestated after their mothers had weight-loss surgery process fats and carbohydrates in a healthier way than do the bodies of their brothers and sisters who were conceived when their mothers were still overweight.” In effect, their metabolisms have been normalized by their prenatal experience. It may be that the intrauterine environment is as important as genes or family eating habits in passing on a tendency to obesity, says Kral. If that’s so, he adds, “an obese woman who loses weight before getting pregnant is making an investment in her offspring’s future health.”


The mechanisms by which a pregnant woman’s excessive weight could “program” her child’s future size are not yet understood. Perhaps the intrauterine environment produces lasting changes in the fetus’s body composition—its proportions of fat and lean body mass. Perhaps it persistently alters the functioning of the fetus’s pancreas, which produces the sugar-processing hormone insulin. Indeed, John Kral’s 2009 study found that the bodies of children born to women while they were still obese used insulin less effectively. Or perhaps it affects the way the fetus’s appetite and metabolism function later on—possibly resetting the offspring’s satiety point, so that more food is required to feel full. The 2009 Kral study also found that the offspring of still-obese women had less-optimal levels of leptin and ghrelin, two hormones that regulate appetite.


Animal studies suggest one further possibility: it may be that the food choices women make during pregnancy influence the later preferences of their offspring. In a 2007 experiment published in the British Journal of Nutrition, Stephanie Bayol and her colleagues at the Royal Veterinary College in London fed groups of pregnant and lactating rats either rodent chow alone or rodent chow along with generous quantities of junk food. “We actually went to the supermarket and picked out foods that humans eat: potato chips, jelly doughnuts, chocolate-chip muffins,” Bayol tells me. “The rats especially liked the marshmallows we offered them.”


After the rats gave birth, the researchers gave their ten-week-old pups a choice of rat chow or junk food. The offspring exposed to junk food in utero were 95 percent more likely to overeat than those whose mothers had eaten only rat chow, consuming an average of 22 percent more calories a day. They left their protein-rich chow almost untouched while they gorged on sweets, growing more than 25 percent fatter than their fellows. The pups’ exposure to sugar, salt, and fat in the womb and in maternal milk, Bayol theorizes, affected the development of their brains’ reward centers, priming their appetite for sugary, salty, fatty foods. Are there implications here for humans? Bayol thinks so. “We need to consider the possibility that women who consume junk food during pregnancy will make their children more likely to eat such foods themselves, and more likely to become obese,” she says.


After hanging up with Bayol, I try to sort out the uneasy feelings that have settled in my stomach. Already, women are bullied into unhealthy eating habits by images of unattainable slenderness. Already, food has been moralized by the fear of gaining weight: carrot sticks and low-fat yogurt are “good,” cookies and chocolate are “bad.” Now, it seems, food poses a threat not only to one’s waistline but to the health of one’s future child. It doesn’t take much imagination to see that this research could be used to add maternal guilt to the heavy emotional freight already borne by food. I think of an actual 2007 headline I spotted in U.S. News & World Report: “Don’t Eat That, or Your Child May Grow Up Fat.” Once again we’re told that pregnant women are a danger to their fetuses, each bite they take a time bomb on a fork.


But there’s another way to think about eating during pregnancy: as an act of sharing, even of teaching. Research suggests that more mature fetuses can experience tastes and smells in the womb; by seven months, the fetus’s taste buds are fully developed, and its olfactory receptors appear to be functional. The flavors of the food a woman eats find their way into the amniotic fluid, which is continuously swallowed by the fetus. Babies seem to remember, and prefer, these familiar tastes once they are out in the world. In a 2001 experiment conducted by Julie Menella, a psychobiologist at the Monell Chemical Senses Center in Philadelphia, a group of pregnant women was asked to drink carrot juice during their third trimester; another group of pregnant women drank water instead. Six months later, the women’s infants were offered cereal mixed with carrot juice, and their facial expressions were videotaped while they ate. The offspring of the carrot-juice-drinking women consumed more carrot-flavored cereal than babies who had not been exposed to the stuff before birth, and appeared to like its taste more.


Indeed, studies conducted with a variety of mammalian species demonstrate that young animals prefer flavors they encountered during gestation and lactation. Young rabbits devour the aromatic juniper berries their mothers ate during pregnancy; wild mice pups feast on fennel like that consumed by their dams; baby lab rats love the chocolate, rum, and walnut flavors fed to their mothers by experimenters. Such preferences are highly adaptive, Menella tells me. “Mothers are giving information to their offspring through what they consume during pregnancy and breastfeeding, telling them, ‘This is what’s good and safe for us to eat,’” she says. Among humans, such messages may be even more profound, bearing meaning not only about safety, but about culture. The characteristic flavors and spices of particular cuisines are likely introduced before birth, a prenatal initiation into one of culture’s most powerful expressions: food. “Women are often advised to eat bland foods during pregnancy, but the way our food tastes is an important part of the world our children will be entering,” says Mennella. “Through the foods a pregnant or lactating woman eats, she’s educating her offspring in the flavor principles of her culture.”


Analyses of amniotic fluid and breast milk have detected the presence of flavors as varied as garlic, curry, cumin, fenugreek, mint, and vanilla. In the Alsace region of eastern France, licorice-flavored anise is traditionally used to flavor candies, cookies, and drinks. In a 2000 experiment, Benoist Schaal, director of the European Center for Taste Science in Dijon, assessed the reactions of newborn babies to the smell of anise. The infants whose mothers consumed anise-flavored food and drink during pregnancy showed a preference for anise on the day they were born, and again later, on their fourth day of life. Babies whose mothers did not eat anise during pregnancy reacted neutrally or with outright aversion. “When a baby is born, he is not a blank slate,” says Menella. “He has already been shaped by a rich array of sensory experiences that we are only now beginning to understand.”


I ponder Menella’s words one August evening when it’s too hot to cook, and John and I have once again ordered in from our favorite Thai place around the corner. As I dig into my Penang curry with chicken and green beans, I’m thinking not about calorie counts or nutrient quotas, but about the distinctive diet to which my future child is already being exposed: the exuberantly polyglot menu of a twenty-first century Manhattan dweller with a world of tastes—Indian, Mexican, Chinese, Italian-American pizzeria—just down the block.


Given medicine’s long-running preoccupation with women who eat too much during pregnancy, I’m surprised to learn that much of what we know about the long-term effects of maternal diet on offspring comes from a group of pregnant women who had little—far too little—to eat. In the autumn of 1944, the darkest days of World War II, German troops blockaded western Holland, turning away all shipments of food. The opening of the Nazis’ siege was followed by one of the harshest winters in decades, so cold that the water in the canals froze solid. Food became scarce, with many Dutch surviving on just five hundred calories a day, a quarter of what they consumed before the war. As weeks of deprivation stretched into months, some resorted to eating tulip bulbs. By the beginning of May, the nation’s carefully rationed food reserve was completely exhausted. The specter of mass starvation loomed—and then, on May 5, 1945, the siege came to a sudden end, when Holland was liberated by the Allies.


The Hunger Winter, as it came to be known, killed some ten thousand people and weakened thousands more. But there was another population that was affected: the forty thousand fetuses in utero during the siege. Some of the effects of malnutrition during pregnancy were immediately apparent in higher rates of stillbirths, birth defects, low birth weights, and infant mortality. Others would not be discovered for decades. Dutch epidemiologist Tessa Roseboom and her colleagues at the Academic Medical Center in Amsterdam have examined more than eight hundred individuals who were conceived and born during the siege, people now in their sixties. I call her to hear more about the fate of the children of the Hunger Winter.


“Our studies show that people whose mothers were pregnant during the siege have more obesity, more diabetes, and more heart disease in later life than individuals who were gestated under normal conditions,” she tells me. “Their exposure to undernutrition in the womb appears to have had long-lasting effects on their health.” These individuals’ prenatal experience of starvation seems to have changed their bodies in myriad ways: they have higher blood pressure, poorer cholesterol profiles, and reduced glucose tolerance, a precursor of diabetes. Roseboom has found that the timing of the nutritional deprivation during pregnancy matters: the risk of diabetes is especially high among people exposed to malnutrition in mid-to-late gestation, while the risk for heart disease is three times higher in people whose mothers were starved very early in pregnancy.


“The deprivation experienced by pregnant women during the Hunger Winter was extreme,” Roseboom concedes. “But in a sense the event presents an ideal chance to test the proposition that maternal diet during pregnancy can have effects lasting well into offspring’s lives.” The beginning and end of the siege were clearly demarcated: from October 1944 to May 1945. Everyone in the region blockaded by the Germans was affected: young and old, rich and poor. And the conscientious Dutch kept detailed medical records on each one of the country’s citizens. From what one researcher has called “a tragic experiment of opportunity,” scientists have gleaned a clue that nutrition in the womb may exert effects lasting for many years after birth.


As startling as they are, Roseboom’s results come as no surprise to David Barker. Almost thirty years ago, Barker, a British physician, noticed something odd on a map. The poorest regions of England and Wales were the ones with the highest rates of heart disease. Why would this be, he wondered, when heart disease was supposed to be a condition of affluence—of sedentary lifestyles and too much rich food? Puzzled, Barker decided to investigate. He and his team searched for old birth records all over England, in lofts, sheds, garages, boiler rooms, and flooded basements. At last, in East Hertfordshire, they found a trove of thousands of turn-of-the-century records, jotted down by traveling nurses who visited each home where a baby had been born. Then Barker tracked down more than fifteen thousand of those individuals, now elderly, and compared their weight at birth (a crude measure of the quality of nourishment they received in the womb) with their health in later life.


The relationship was unmistakable: people who weighed less at birth had a higher risk of heart disease in middle age. “We were amazed by these early results,” Barker has written. “The weights of babies and infants recorded long ago in cottages and terraced houses, measured by the light of candles and lanterns, using the simplest of weighing scales, were predicting heart disease fifty years later.”


Barker’s findings, first published in 1989, were not popular with his fellow physicians and researchers. At the time, scientists were making strides in documenting the relationship between heart disease and adult lifestyle factors like smoking, lack of exercise, and a fatty diet. There was also great excitement around the identification of genes associated with the development of heart disease. Barker’s notion that the condition could be traced back to an individual’s experience in the womb was met with profound skepticism, even ridicule. Still, Barker took hold of the idea and would not let it go, devoting the next decades of his career to plumbing the possibility he had uncovered. So closely was Barker identified with this notion—and so far did others want to stay from it—that it became known as the “Barker hypothesis.”


Over time, however, Barker’s dogged persistence began to change people’s minds. In the years since his first study of the Hertfordshire birth records appeared, similar results have been reported by dozens of other scientists, studying a variety of different populations: in Europe, Asia, Australia, Africa, and North America. The mass of evidence in support of the idea, though not yet conclusive, is substantial enough that many original skeptics have become believers. Janet Rich-Edwards is an epidemiologist at Harvard Medical School who set out to disprove Barker’s theory, using information from the Nurses’ Health Study, her own long-running examination of more than 120,000 American nurses. “I was initially very skeptical of the idea of fetal origins,” says Rich-Edwards. “I had the same bias as everyone else in the field of public health, which is that your current risk factors determine your odds of developing disease—not something that happened when you were a fetus.” But, she says, “there’s nothing like your own data to change your mind.” Rich-Edwards was sure that once she took account of the nurses’ adult lifestyles and socioeconomic status, the relationship between low birth weight and cardiovascular disease risk would disappear. “But the association barely budged,” she says. “And this same study has been repeated at least twenty-five times now. It’s one of the most solidly replicated findings in the field.” The Barker hypothesis has gradually gained wide acceptance, and Barker is now far from its only champion.
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What makes us the way we are? How much can we influence
who our children become? Some
Others are sure it’s the environment we experience in childhood. But could it be that

‘many of our individual characteristics—our health, our intelligence, our temperaments—

iy it’s the genes we inherit at conception.

are influenced by the conditions we encountered before birth?

In her critically renowned latest book, acclaimed science journalist Annie Murphy
Paul sparks brand new conversation among parents, scientists, researchers, and land-
mark cultural commentators from 7he New York Times to The Washington Post. Named
one of The New York Times's Notable Books of 2010, Origins: How The Nine Months
Before Birth Shape the Rest of Our Lives brings to life a fascinating and important new
understanding about what shapes the people that we are. Over the course of her own
pregnancy, Paul ventures into the laboratories of fetal researchers, interviews experts
from around the world, and delves into the rich history of ideas about how we're
shaped before birth. Paul offers a bold new view of pregnancy as a crucial staging
ground for our health, ability, and well-being throughout life. With the intimacy of a
personal memoir and the sweep of a scientific revolution, Origins presents a stunning
new vision of our beginnings that will change the way you think about yourself, your
children, and human nature itself.

—JEROME GROOPMAN, The New York Times Book Review

—DAVID SHENK, author
of The Genius in All of Us and The Forgetting
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more at www.anniemurphypaul.com or follow her on Twitter @anniemurphypaul.






OEBPS/images/pub.jpg
ORIGINS

HOW TiHE NINE MONTHS
BEFORE BIRTH SHAPE
THE REST OF OUR LIVES

ANNIE MURPHY PAUL





